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CAS EF5 : 22398-80-7

FELEHELERITSIR OB H LB T REFEDE 58 5 v PUARDPZE
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7 7 AEERIfERRME BRI CER EIRET B L BB OFREMS H B,
8 x (bLEGERRME B, SREELAl. ATV ERICL., KEREBEORRE L
9 59,
10
11 JoAabA o h _
12 T OkKERRMY AT EORSYEMET S LTS,
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(1) EHEAAME

OBBAE B MK L TEBZELLLEBDBAEDSH D
FRIA : TARC TIZ Y i bA PO A E LTHOREBAEEL S V—7 24 L5455 L
72o Vidbd P9 BPSDA DT MMEB DR AT L TIEER
FEE TICH b VRREUE RV DS, BMERTY b ¥y ATIHHAL
MIEFENAMEDIELAE H Y | BEAMETA VT AZRERLTWS &
265, ‘
OBMBEOHEDHIE - BiEdhv
WL v T REBWEY AbA VT AD in vivo 12T B /RO HIAE
ERAEERBER) LERFERIIRDNR S M, BEM TRV, BAIR
SBEEBROKRE X D MORRMZLERSORE, il - MREX EE
MEAEL, WRAERTSEZE2DN3, |
OBfEDHE
LOAEL : U AbA DA 0.03mgmd, APV UAELT 0.024 mg/m?
R : NTP 2B RAIE BER TR/IEAES BRE( b1 P 7 A
0.03mg/m3, A 7t LT 0.024 mgm3)iZBW T HITOBRAS AR
FOBRERAEENT v b (B M) 44%. 20% CoRBEE 14%. 2%) <
7R (i, M) 46%. 22% (RHBEE 36%. 8%) & HEICKBEEICHA~

THEMLTWEZ 2256 LOAEL & LT,
3
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FHEEMEMFEE UF =1000
iRHL . (LOAEL—NOAEL ©ZF# (10). fEz=E (10). BNADOEKXKME (10)
A L~/ = 0.024 mg/m3 X 1/1000 X (6/8) /(45/75)=83.0 X 10-5 mg/m3

(2) BBAEUSNOFEEME
O 2= HY
O HEBEEMN /T ®E2L
O Rzt 2 EERBENE B : H Y
O BRERRMEME &L
O AREEdE - RB

(3) FBRRES
OACGIH TLV-TWA : 0.1mg/m3 o > 75 & LT (1969)

(4) FHMmE
O —WEEME: 3. 0X10 °mg./m (AP0 hE1L7T)
O ZWEMBE: 0. 1mg/ m (AP hELT) (ACGIH)

(1) HEWZ< BIEESEORBRR G 5E 3 I2HRMA)

k2 LEEBIT A VU AROCEFOEYMOFEYII BEEERET. &5
3 8FELMD, 14 51E Iz W Tl dh, FEEERBEHOSHITL, 22
5N (ER) Thol, T, HEHEOBHMEOEFINO. 9F M (FEN)
ThH-o7,

FE A% e fEER., E BEERSNSYORE It RFIEOREX B &
L7ZREIE LTOERE LT, &, BE. EA, BAII/DZTOEZE, TR
BRES 3 Wh i OEER EThotn, .

14 51EED> B, EERRFDN 2 0,/ ALLTOEEN4 9%, FFTHERER
DRBERRENTNBELNG6 4%, B5LASAZ DERNLENTNBIEENR2
9% THo7,

(2) 1< BEERERSE
< BEEREREFEHICOV T, FEWE BELREDH oA LY
ARUZ DM ERE L, IR -T2 FLR0 5 b, [HEEOETEY
I kB EEES A KT A ) (S E  EBEFREFA (32 ha—isy
FAo7) BANT, EELAREN LHEES NI ERS LRE L,

FREFGITBO T, EEEROMIRIRAERLTO L L bz, UTORIES
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FrEC L HRERICHEET25BEOBATSBRELRZITI & L bIT, AHRIEE
ICOWTHERRREAEEBIZE S ABER ARy MUEZ FEM LT
o, EAXSKBRESERICOVTE, RAAA FT 02 &E5%, SHRRMEYE
ﬂﬁF(SﬁﬁTWA)%ﬁﬁTé&&%’ FERFEL AV iR REOHEE 217
. EAEORKE L YERHEEEOVThAREWEEZEREL L,

O BIESITHE GERZ2RIESHIEEZE 4 I8

- BEAI<ERE  26mm® AT T 7 4 2 —(AAWP02500 - BA S UK

T GREFCR TR ER L CRE) |
- VEEBREHIE  4ATam® A VT T 7 4 A H —(AAWP04700 - BAI URT

W) EERNCR L A L THiE)

- ARy MMEE: FE
- S5HrEE  ICP-MS &

O WESLR ‘ :

I BEBREL, FEYIECEFEREDHTmEEED 5 L 3EEFZ O
EOEZICHETI5 9 ANOFAFCHTIEAELBEREEZTIE LB

1 6 BALFERICB O CTEERERNTEEEICE S ABEZITY, £/, 5 1#
BIZDWTAR Y MUEZFEM LIz,

A2V LR OEOEHOERREIT NE BEEER S SR E oRE (IT0
—4y FORE) ) MMOEASORET B E LEERE LToOER)THY .
Fie, EREER TEE BE. A, BAXII/NSTOEE] XL 1927

%ﬁ\ﬁ&KmH%@¢¥Jr%oto

FBE S OADBNISERNERE., SEMTWADLMELMEIZ0. 099
mg/m3, FAMEITL. 4 2mg/m3 (FRAEXIIGHFE2 AL L-ERT, £UAE
e B A T ADR—VEEIR) Thotz, £z, 27 —F AN T
BHEEO 0% TTF—F = RKM#HE L/ LBl (ERI5%) i£0. 54 4mg/m3 TH
DT, TOZENE, BAMEIZL. 4 2mg/m3 &Y. THRIMEERSB LTV,

BAEL BRIEICRBOTEXRE (FBWELE) 27 LiaF0ENEELEE
BIZB W T T 72 ARIEDH F%Ti BAIEHEIZ0. 2 1 3mg/m3, HKE
iX0. 80 1mg/m3 &7po7r, MEEERITBWTiIE., BFHEREBERZEBEEINT
ﬁ%f\%wﬁ<%ﬁﬁ%éﬂtﬂ%ﬁ@%é&%z%ﬂéo—ﬁr\W&mﬁﬁ
RELTHLATAZ ZER LTS,

Fi, SEREEBTORR y MUEOKTESEIL 2 BAr/EEE (B L. BT)
DHrH, BEEIXZ2. 9 7mg/m3 THRAMEIZS. 84mg/m3, FTFT1. 5 1mg/md
THRKERZ., 4 3mg/m3 THY., WIihd ZKFTFMEL LR -7, UEHEDOA
ARy MUEDRAEITEZIEEFORE LD 5. 8 4mg/m3 THoTe,
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DLENG, 4 YU ARUOEOEHOENE BEWEERICBIT2 Y 2730
EEZDND, BRWEIZEBAMEEZETHOMETHY, o, BB P U s
DR, BEDEE, HULAOEREZIZSDWTIE, ZKIEMBELZEBLZTEY., BV
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SRMTWAY -2 2073

1.60
1.40 T BOREFY
1.90 EIMSETWA =0.57 mg/n3
. SEHETWA  =0.1mg/m
5+ 1REDE: 3.0x 10-5ng/m32s In [ BEBITWA
E 0.80 RRFMIB: 0. 1 mg/nd a5 In 13 08
g; ) s TwA T LT
= 0.60 AN
0.40
0.20 -
0.00 i lu s B ‘.- ] )
1 2 3 45 617 8% 10111213141516 171818220
¥F - FE=
ARIEER (¥ oaRUTOLEY
0.920 BRMREAEHOSHFELD = 0.0218 ng/md |
1REMBB: 2.0 10-3 mg/n as In
.15
i
% 010
!
23R FHEAE: 0.3 mp/m3 as In
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0.00 e
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O OF R

T AEEME
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e A EEE
& O R
AERPIE
BIEEME - LDso

:LCso Wi L

:LDso =>10g Zv b @A UL
cfESR L

&L

=532

EHREBM~DEE

kA VT AOREREREERTIIA V7 AE LT0.16 1 g/kg 43 NOAEL, 3.25
v glkg 73 LOAEL Th 5,

Y oAbA VT ADEENEE THA Y P AL LT 0.9, g/kg 75 LOAEL Té 5,

A RIS | EERIEEE A e L
o
IR 2 BB 2 EEMWMETE - HY
FRHL - FTEAMEOE IR L CIERICHRS S H B .
7 RERAIEE B RERAERE - e L
FERBRREENE - SR L
T RE®RSESE | LOAEL: Vikf UL 0.03mgms, 4 ¥ AELT 0.024 mg/md
PE(ETE - F4E Bi{bA P A 24mgmd AT UAELT 19.9 mg/ms
EHEAEEENE | B : NTP 2B 2B AL BERTR/IRAESERE AP bh 0.03
IREBAMIZEE | mg/m3, AP AE LT 0.024 mg/m3hZd TH IO R AR L OBRIER A RN
<) Z o b (M #) 44%., 20% (RFREHE 14%., 2%) v U A (HE. ME) 46%. 22% (&
BEEE 36%. 8%) LABICABREICETEMLTWaZ &5 LOAEL & Lk,
TRESEMIRE UF =125
R : (LOAEL—NOAEL oZ#: (10), f&z% (10, #M (3/24 A)
B L3 = 0,024 mg/m3 X (1/12.5) X (6/8)=1.4 X 10-% mg/m?
£72, Ty PERAWEEEA U AOBE AN BERR T, B{bA ¥V L% 24497
mg/m3 DIRE T, A5k 224 B, EABRAESELLEERTT v bOfilcB W TIA
FRHAKENBRE SNhZZ L2 5 LOAEL i 24mg/m3(f > 7 A & LT 19.9 mg/m?)
L7,
TreEMEFRE UF =300
R4 : (LOAEL-NOAEL ®Z#: (10). &z (10), M (224 RflidM 1+ AT
FZEGE 3 T 5,)
A L~UL = 19.9 mg/m3 X (1/800)=6.6 X 10-2 mg/m3
A R - BA& | EEMES (NOEL, NOAEL, LOAEL) HEETORBRBE,LITRD LR,
B
B EEEE | EEENE  BEreE 2N
(LEFEME | RHEL: <7 X &2 HAV-InPDin vivoll 31} B /NGB T L Yt R M 5k C ikt TR MRS




Tholtt, MTIIRETHY. SHICERERMER TRl H& HICIIRETH-

Tmo —F., HINZEARZER 8 —catenin mutation TIXEEME Ch - /=83, H-rasmutation
TR o7z, EDICZB/EA P T ADORRERBEHAR TIXREETHY |, #Eis

FIEREDNDR, FEERMTIE R,

X FEDAME

RBBAMEOFE : b MO L TBZLLERBAENDH S

ARHL  TARC Tl U bAoA P T E LTOEBAEZ I N—7 28 5B LTZ, Vv~
b4 T BUND A D DMEEHOFERAMEZE U CIRIRIEE Tzl b 2Tt
AV, BERTY B VT ATIRAL M RERAMOTEMSH Y . BAA
A U ACRER LTS EEZ BN,

BHEOH % : Bi{EH Y
B . = T AR HWEY bAoA VT AD in vivo IS BT SR B aZE T R
REFE RN S BESEITEDND S, EEN TR, BALBEROBE L
DFFER RIS OREE., T - MEE T LR SMAE L, MBSAERTS LEzE
D,

B 554

LOAEL : JHqbA ¥y A 0.03mgm3, AV aliT 0.024 mg/ms3

IRHL : NTP (2B 2BNE < BEBRCE/NEANTS ERE v 1ba P74 0.03
mg/md, AT ALELT 0.024 mgmd)iTBOTHIOMRA AR L OBMESE 428
7> b (M #f) 44%. 20% CRHBEE 14%. 2%) <0 R (M, &) 46%. 22% (&
FERE 36%. 8%) LHEICKIMEBICE~NTHML T &35 LOAEL & L7,
TeEFEMEFEE UF =1000

B . (LOAEL—NOAEL O%# (10), FEE (10}, BAOEXME (10)

I L)L = 0,024 mg/m3 X 1/1000 X (6/8) /(45/75)=3.0 X 10-5 mg/m3

ACGIH

TLV-TWA : 0.1lmg/m? A > 7 AL LT (1969)

BEL: Ty hERAWT, BibA VP U A%E 24~97T mg/m3 DIEE T, HARAIEE L.
At 224 BRI EBAMThNI, TORER, 7 v bOF LR AKENEE SN,
BEOMAEE R, BRROBHESCESZAR LitbThii~vsnrr—3,
ZZEM. HOEFRRBHBNICEE LW, &bic, < BHMPB I U<
BRT 12 BRIZBVTE, 2RO OREZIFEEA SRS, Bl bIE L A LB
ENlehodo, TOME (0.1mg/md) F. WKE, BEMZ, BHER - BBERESEX
F~DEZBOFEMLEZR/BE T ERCRESNE.

AARFEER LTS

MARE  BEIRRN,

EMFHEE mEA VU LRE 3umgl

REL - HERECE N TTH TN ERERZET, KL6, SP-DEDOLEHERE L
LI EHE{k L E X, Chonan 53X Hamaguchi &® 2 >0 5 EEEFDE
ERERERBEMICHEBI L, A PV VABLUZOADOEDENTREL LT, 3
g/l (MFETA o al LT, ABFEERNIIFFEST) RNREIhE,
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{bEMEORER®R V

% AP TA

it % x:In

5 F B 114.82

CAS &S : 7440-74-6

FHBZ 2 FEERITARE 9 GREBHTREFEWE 58 51 YU L RUEO(LAY

4 B YuAbA P T A

Bl HiATVULYY

{t. 5 X InP

5 F & : 145.79

CAS %5 : 22398-80-7

FHEEEEERITARIR 9 GHEENT <X FEMDE 58 51 Vv LRUTE DAY

& BB VYT A

i & A In20s

5 F B :277.64

CAS &E : 1312432

H e mAeREITSIR 9 GH2EIT_REEFEYE 58 51 U ARBEFOLLEY)

& B ZERkfrTUTA

k& % = InCls

& T B - 22118

CAS &= : 10025-82-8

FE2EAERIT IR 9 GHEBRINT~EFEME 58 51 » VT AR VEDLEW)

& R KEMEA YT A

it % =X : In(OH)s

a5 F B 165.84

CAS #7% : 20661-21-6

FE L EEEERITANE OB L BT ~EFEME 58 5(1 IV ARVEDLEH)

2. WE{LFIEE
(n %@ﬁﬁ{tiﬂ’jﬁ,{k 1), 2), 3
2) )
W4 A T A ) AL 3[4 =k KEE(E




AN A AT A A T I A A

S8, FABOD | [RBEOEREE |, . b & ) .
Ve RO B BEADRE S | SRER o= BEHE
[bE (Kk=1) 7.282 (247C) 4.81 (25°C) 7.179 3.46 (25°C)
b 2072°C Fe-H 7L 850°C 500°C T fif
e T
B 156.6°C 1062°C 950°CLL L 150 ,Cf;;&'c
77

Zk“\@??ﬁ'ﬂﬁg'l‘i fzdn 2 | # =N ~ 77
2/100ml (25°C) m%;b e L R 212 R
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(2) WELFRERE 9

AT b

TOKKERE AR :

A BEERE EIPFTRFAA»EBE L TRBREODRAREEZEL D,

v ERERNE RO TERLRET L. BERROTREELDH D,

T {bFERUfERRME ¢ R, MRERLA. A AUV LERIEL, KERBRBORRE LELT,

Y bt P17 b
T KR SERRE

c A AT DRSMEMET S EFE AT D,

A IBRFESRE  fFELL

v ERERNE - F@L

= ALFOERYE o ERT TR VEEIN 5. 350CTRILE 2 ASE B L Kk
ER-E

AR -BIAE/ R/ FR 0

A 27 b

ARER Rk 184 50 b 5436 b7 (U A Zu) 2

AR ERE 18 433 b (1, < B LU

A R:Eny. SEEEE, ~UY, KEESGE, BRTAVEER. HRASE. BRTAI=
A, TLEHRAT, Flevmobhs VA — NEIE, KBERE, ETIN,
WEEE. UAbd v T MEROEE -

PR WEA=AGAE. DOWA 2 F <AV, SRS, FMmm, BlETE. =
BT )T, FRIETE
EHER=S 8T U T, KIR7 e A 20, EREEIN

Y oAbAd 9
A & : InP BRESBORE
BhERSE - HE(LFEIR

BlbA U A
Ao ITO RS
BUEEE - FIRULFE L, &g




“HEkA T s
M EYTER R
BUEEE - FrEULFE T, A

KEEHEA T b
H o BbA Py AEGERER, TR VU A BB U ARUEREOR, R R
HERE  FRLFTE, FmE

4. A2 TTABEUA Y AMeSDDEREE
(1) EBREicd 55

7ttt
Bt
ERBDIHTS (VDT ABEUA YT AMEEY) ORUFERBRELUTICELD |
% 156} )
U 7 v b
WA LEC50 Tl L P B
L. LD50 | 3,300 mg/kg(BE- > 2 7 A7KFIHD) >10g/kg E{bA > 007 )
fEE, LD50 F&iL Fo 2L
MEEPILDS0 | 7.95 mgkel@iftf v Yy n) | 2,370 glke(ZHEA ¥ VY 2)
5.55 meg/kg(iflE( » T 1)
R EER

FEED =1 bA V0 b (InCl) ORENESPEMILBICL 2 EEOMEE & MiRHERE
BHEIR TS Y, F344 T~ FOREMIZInCls, 1.3 mgkg (In & LT) % 1 EHESE-L,
HEEBLIUMNED 7 V7T A2 D0 TEM L 7-KER Y Tk, InCls D#5i2 X 5 KERUS
TBE% 56 BHETHE L, 5% 28 BA T InCL 25 8N T v F TR L hEk
U CHiERNT 2.5 15, MiRsediR - ofiitatt 67%I3FPER) i3 32 Fiam L vz, i
DA Faxi7al) B 5% 28 0B & 56 B B CIIARBHEOCK 248N LTRY ., Ik
BRESRETOT7 7 A TR s F 42k TNF-o i3 5% 24 BAE CEPICHEIIL, 56 BHET
B LT, o Y7 AR L LT 0.00016, 0.00325, 0.065, 1.3 mg /kg @ InCls Z&ENICHE
5 L78%4&. 0.00325 mg/kg DA 0 AOESIZ L > THREMEOBERERE I, Zh
BOREREND, BbA U AIEEOHBEERSSEI L, MREE2RR IG5 D L B8RE
ENde, AU sELT02, 20, 20 mg /m3DRETInCL %7 v FORIZ 1 BB OB AR
¥ 1 EZ1T > I SRR AL < B Tl ORAER 0.2 mg/m3 DI EREHD R B,
20 mg/m3 DEE T, E<E 7 B BICHEERETOMIEE, 774 7 uxs5 4, TNF-
o DL USSR EERICHEE LT, 8, 40, 5 fFIC ER L TR, 2MoWRIERLE L 7L
a Y T BROERIGEOTLE B BB Shi, X< 1% 42 A B T 20 meg/m3 X< TR
EEDOMEREL CO IREEOHEMMAR DO, MES LORES TR I, H<E 42 0H
TIRARKRESRICHO =S —F U ENEMLTWE, TRHORKREMS, InCls @ 1 BRREOEA



L BICEoThH, EEOM%K EBHERSEEI ShD ERESRL TV D,

Mt F344 7 v MIFHRAE 08 um OV AbA P U LA(nPYERESEMAEZ, 0. 1, 10, 100
mg/kg(0, 0.79. 7.9, 79 mg Inkg) ZHEIRENZEE L. BHBLT8 BREIZBAL SR LT
IR RS B LR, WEROBETHROISERTRABE L 9,

X512, FEOBEEZ, 0. 1.2, 6.0, 62.0 pgkg0, 0.9, 4.7, 48.8 ng In/kg) EEKE RS
EEMLUE D, BOORE T, 8EO SOD 3L LDH @ LREBEINES, REMRKEO
HMPLEROBMIR bhRhoTc, 8 HEDOHRAE T, 62.0 ngkg BEFHETOHLFREK - U
2%k, BEQ. LDH B, UV VEE., VAT a— L OENSEORAEFRR. Mkt oR,
fijaiEPg g EE N,

A RN UV Rt
FIEEDEIEIRIZ 6 U TR R ICRIRES $H 25 D

v BRAEE
F—Hi2 L

T FERSENE (SR - BEEE. BEEMERRE, BPAMEZER)

BAE ' _

ﬁyF&mwt@m4VﬁWA®&Aﬁ<%%ﬁﬁ$&énfwéﬂ [ AV Ry N
24~97 mg/m3 OB T, A5 224 B}, BARAZLE LT v FONFZBVW TR B
@ﬁﬁ%éntoﬁamwmﬁaiﬁb\%ﬁk@&m&@ﬁ%%ﬁﬁbtbfm&vﬂu77
— ¥ ZEEEHIE, ZOERFSHRACEE L TEY, 2 b OBRERERShOM RO
DHEEE~RBL TWAORFEATH B, 61, H<EHFMTBITHCERT 12 BRICE
WTh, THEDOREIMEL ASED LT, BHHEDLIEE A VBB SN2N T Ehb, Bk
A 2P0 MIME I A B R L R RS SR I T E B X B,

7 # U 7 National Toxicity Program(NTP)® FiMEkED F344 F » s L OMHERED BECAF < 7
AR ANTY b Py A (EEPRARE 1.2 0 m) % OGRHERED), 1, 3, 10, 30, 100 mg/m? D <
BEETIAGCHM, M5 8MHH WA 7 B, 1 4 BEOBRAISBEERZT 1, 1ZLA
FTARTORKBEHROT v FBLU~ T AT, MOMIBESE. BERE, FEMERHEE, B
LA F R oA RRE S, & SIS NTP i3Mkfo F344 7 » b3 X UMERED B6C3F
< T R ANTY b P 7 ADORMT AL BEREIT - 72 13  BIREIZ 0GIRED, 0.03,
0.1, 0.3 mgm® Th-ok, Tv bBLU~T7AORBEER KU 0.03 mg/m? BTk 105 BRENE<
FL7As, 0.1 mg/m3fE BLU0.3 mg mgm3fFTIT—ARREEREL LD, 7 v b TiX22
W, =7 ATE 21 BHTIEKEESFLEL, T0%, ERZEREFELBELE, Skt
7 LT BROMHEDIFE L A ETRTOT v O TR EE O BRWERA B HEEEMERE,
fifife LR kA, MieEaiE, MEOHMEE. Ml ERoBEPREINL, SHIMETF v+ T
I BRI O squamous cyst ORABMBBEINT:, ﬁtﬁfﬁﬂyx"?zo)ﬂﬁifﬁi[ﬁﬁﬁ@l
PEgdE, FHROBMEMENRES I,



B ERIUTCERENERE.

NEHARZ =LA P s (LEREE ; 0.5mg as As'kg) BIBY b4 Y0 h (1H
|5 8 ;0.5 mgasPlke) 28 1 [H, 156 BEIZ D KRERREETV, TORELETHKRE L.
AR PIT > o ER TR, fitfbA VU LB TERERMOMBIBSRE Szl U ifbs v
U LABETIIXHEE L FROWER R L, BIRERE. Ml L OMRE X LR OBEAL, ik,
Th&IE, B RS REE L i U THEREICHEML T, Mtk P o ABLTY Hvfbf P
U ADRENEG CHREENS ERIINDT ENALNCR2T2Y,

NLARE—ORENCHEA 0 s (1EERESE ; 7.7mg as InAsfkg), H U v A HEE ;
7.7meg as GaAs'kg, £/i3=Bk v F(7 ; 1.3mg asAs:Os/kg Z¥ 2@, 78 Ffbo 20
AFE) Tk 8EE (U iAbA U AT, ZEMbEREE, HRE) CbhbitoThREL, BHAE
50 OB BICHREIZ OWTEM LIRERRSERBBE SN TS, kA PV ABETH
B 5B P AEEBEMOIMFINAE L, oREHIT~T, MROBENRE LLEETH- T,
AT, BeA VT LARTOL, ABNAREELEXZONOHORBIEEELEOEE, B FLE
BAbE & o e RBHEMER L OIS EX B OBAE, RELECERRD b, ffes Py
LDENRAMERRL REEI NS, AEALORHIAS P A (LERSE ; 4 mg as InAske) B
L VoAb P A (A ; 3 mg as InPlkg) 2N AARF—OXERNICHE 2 E, 8 BRI
STREL, #5#T2H, 888, 16 A, 40EE, 64EB., 88 BB ICMFRDA 7 4
BEZAELCERICLS L, FEFOEHOA PV AREIERERTESESELE . ik
A DT REEOA V) ARERZ, 7.62u M, VAt U A TIE 81T M T, 2 RMEICE
UL BbA P AN 1S 25, F 24X 608H, Vs UV LDE 1
FHOERHE 6.2 8, 2T 60.0HE., FEMIIEFICENLT,

A > D7 b A RXEEEY (Indium-tin oxide ; ITO)B LU {bA 2P0 ADMREBIZ OV T,
NAREZE—DOTENIC 6mgkg (FHifFE LT 28 1E, 16 @FEICHE>TREL, BEKT
1% 12 B 24T o 7mERTIE, BEMEIT. U AbA o U7 MRS G ER O A5 g
ST ITO B 588 TIEse B EE & AR OB AR L, R-CRHEMOMRENHE CRE Sh.,
FTORERZY UMb P U ABRSEPERE TH 78, ITO ORENEEIC Lo ThiiEEN R
B 5 2 LB b hiciRo it 9, |

B OB 5 RS OhORKE
WEITRYE AR,

F AR - SEAEM

ZiEbA A (InCly) OROES EITEBEICLA2RERTONL TV 9, Swiss w7 A
iz TnCls % 250 mgfkg LA T (130 mg In/ke) %5 H IR DR 5 L KB T3, HEQARERES K O°
FFHste I BB o =S, R NAG HIHAD Lz, RUEIHEIC DV Cid, SREEICIZEB SR -
Tois, MEOKERDIICE S EE2 SIS T EAIBEECIEM L, ¥4 6~15 BIT InCls 250
mefkg BT OB % MR O 4& 5 L= RAESERBR . BFESHIEN Liab ot 559 H
B O SREHEIC L D in vitro ORBRTIE, 5 pM 48 F¥RE< BT H AN L 50 pM CEE:
ML L D ERTRREAE L 9,



Sy bERWEERICIE, TR HB® Wistar 7 v b, InCls 2 #3:(0.1~0.4 mg In/kg)
EROT5~300 mg In/kg) T 1 ER 5 L 4HE 20 HIClhEFORE - SH 288 L, 04 mg
In/kg #HETIL, FREICIRFEFEEIETL, BWFRET, §FEREIFEICENL, BELEOAE
RARENRE bEN-oT, BOIX<E T, 300 mg Inkg THRER L EEREX 2hoT,

Wistar 7 » b 9.5 BEE 7213 10.5 BIRIZ InCls % 256~200 uM % 48 FFEIEERIZK LR
£, 25 pM TINREOHE/, WFEOH/ N, FESBEIN, 1 P U AERICEHEREERL
7o

InAs, InP, ITO OREPRK ST LD NALAF—ERET v MR ARBEEERRE ENT
VB 8, NAARZ—Z InAs (1 BHE SR ; 7.7mg as InAstkg) , GaAs(F) ; 7.7mg as GaAs/kg).
As203(F ; 1.3mg  as As203'kg)% 7~8 ERBIREHICEE LR, GaAs R5 TiiBREEN
BEINTZA, InAs R AspOs 5 TiE, HEEFHIRO LR -7, LhL, Ty Mona
A4 — L FED InAs, GaAs, As:0s #REWICHE 2 B 8 AIIIC b » THRE LI BAICE, B
B HEOBTROBIPBESH. GaAs LA TRETIIH 54, InAs (- L DRBEBEENRL L
iz 9, SBIZ, FEAD InAs (1 B 5 & ; 4 mg as InAs/kg) BX O InP (7 ; 3 mg as InP/kg)
EALRE—OFTENICHE 20 8BRS L, # 2 FRBZEZT oo/ R, HEEMB0OEED
KT, BRELEEBOBTFHRORNY, EEOBRORBENELHSBEEEN, InP X InAs &5
WL o THOMRBRIEESBED N Y, ITO (6 mg ITO/ke) K J U InP(6 mg InP/kg) %~
LAL—OFERNICE 18] 16 ARES LI-EBR Tk, BT LEOERIEEEA 27 hiksd
MOBEICL - THRESN, TP I~ TEETIEH B2, ITO Tk > THHIEERE S 5%

5,

B EEENE (SR
U AlA v

R M - Sipfa o S
Invivo | /MEEER (NCEs) -~z 7 A(HE, M) ® _
/MR (PCEs) = 7 A(HE) ® N
/NZEER(PCEs) < A () ® _
ENAaRA 7P (LY
b 8) _
(H-ras mutation FFIEEHAD) v U
R ZE PR L
3)
(B -catenin mutation JTAEZEMAD v 7 A, 0 +

— e+ B

NTP iZ & % InP 30 mg/m? @ 14 HEE AL EFEFR (2001) B THEED~ 7 2D IS
MR ER 2 =/ NEREBR IR TH o o, D~ 7 AOZ YRR M Bk 2 H O /MR Tl
Tholh, MTIRENETH- 7, E5{Z InP 0.03 mg/m? (105 BRW AR E) B LU 0.3
mg/m3 (21 BEEARE) HOMHED < v 2 TIZFHBIRIER X ORFHlRAS A O H-ras codon 61
mutations OBEEIRELFECH -2, B-catenin mutation OB EKESICHEM
L. 0.3mg/m3BETIt40% CHBEETIL 10%) ThHoT,



8 - | o AT N

BRI X 2R ERAREERB TIIRETh o T,
RERITIE {E R AIRRRE - BTl fEH

* AL F 7 AES9 )

In vitro HRIRZRE RHR TA100,TA2637, TA94,TA98 9

KISH(S9+, -) WP2 uvrd-, WP2 uvrd+9

— a4 B

K OEBAE

AR E

NTP #31To 7z InP O AL EER (2001) IZBWTEBAEDPREREN TS, D
v FBEPwTRERANTInP (FRITFE; 1.20m ) @ 1A 665/, A5 HHEOBRAIELES
Tofz. InP® 0.03 mg/m3 O1E < BIRETIX 2 £/, 0.1 mg/m3 B X1V 0.3 mg/m? DXL FRAE
T 228M (Fy R BIXO218H (77 R) BAEKEEZITY., EORITERETRE (3<
BHA LY 105 #) ETHEBPLERT CRE L, SR CEEORESBESh, R
JEE RS AR RASEL, 7 » b OBETIEXEEE: 14%.0.03 mg/m3 f#:44%. 0.1 mg/m3
¥ :60%., 0.3mgm3EE: 70%, THY, T v b OHETIEERE : 2%, 0.03 mg/m3Ef : 20%. 0.1
mg/mSFE : 12%. 0.3 me/m3#f : 52%. < 7 R OHETIIRIREE : 12%. 0.03 mg/m3 B : 30%. 0.1
mg/m3 #: 44%., 0.3 mg/m3F¥: 26%, = 7 A DR TricBREE: 8%, 0.03 mg/m2 #¥: 22%. 0.1 mg/ms3
B . 30%. 0.3mg/m3¥f : 28% CTh oz, —F, MIRIEE MRS AICMAZTT v hOBETDH 0.3
mg/md FHFCTRELEBAORE (FEE: 8%) BREDLLNATVDS, 7y FTIEEEBRED
0.03 mg/m3 #EZ S LT~ TOE B CRHEBRICE~THFEICHENL, BREFEICRAESRLY
ML, FRCHECREE Th o, AR, MO~ 7 2BV THBE & R4S A DR AR RAK
S BIRED 0.03 mg/m3 L ST T~ COEK B THRIBICIL~TERICHEMLES, Fo b
WA TR A RICITA SR ARKTFEOBRZR O 2o 1o, ML ORESTIL, 7 b
OFIBBEMEE (B, ) &~vXOFESA (B, ) IEfEEEE kA CHERRERMNE
Hohi, I, 7y FTEHBEEADRE (B, ), REORMEE (). L @, <o
A TH/AMEDOIRIER X UIRDS A ED DS HBRRE & L THE GV, ML T,

EhiZ, Ty PBLIO=T 2AOR AT BERICEITD InP OESAMOA D =XAZELT
i%, InP BAICEBICh > TIFET 2 2 10 X » TRENMBMEMICEESE L. #07-DIcE ks
AMLA, DNABELSISEZL, iilE MIKEXLROBENGHINA~LERT D LHER S
nTH3 9, | |

NIHRE—E T InP % InAs ORENREIC L A EHEERITIITHOR T30, H2ER0E
ECIHAEBRETBEEZ L TN,

FEORERERS - TOMOERRS
A P MEEMORAEL B, [RENESELAOREERC I AEBRAMOHMEITRY S0,

(2) b b~ORE (EEHETROHEM)



T At .
BEIIRYELRN, '

A FTEAE R OV Rk '
HEITREE LW,

v R
i&%: @iﬁ_“% fiet F,D fctl/ o

T REIEL BT (AR RAEFYE, BEEE. BRAMEEERL)

2003 FLARE, 7 BIDFEH (EF 1~7) BPEIRTNDE O |

Homma et al. %, 1994 LD ITO #—4 > MRIFEBIEZEIC 3 FREE L Tz 28 O BHEDE

F@E LY, 1998 £, MBI LEHMGRECCIERIREE, B, RKET, BXU 10 »AMT
IOkg DOEERSCEBRE L, TRE2%2 Uk, WERIX 104/ % 10 FMT, BEERETR, &5
PRI S 22 dofe, 23FREE, FRIEE T fine crackle BEHR, B X BRE TiI2MEro R Y 75 %
&% (ground-glass pattern), 8 & OIEE##EE CTHRCD TII4MHF CHEE FToMkERE 2 U Y
T AREH(GCA %R, MIESE THiAR (video-assisted thoracoscopic lung biopsy, BL F VATS)
T, FIAENICRLER, 74 7YY, T RT R M FA R L s T —
BRSO, MEICEY VoBREBEMIEMSEE L. VS BRNSINWE B S ZAITEEL TV, HEE L
pm ATTE ORGRR-F O AIEER, IaiE, S8 XAECRED b, XBOcI A Pk aX
PRHENEZ 05 ITORF ERE SR, MFEFA LD AREIn-SiE., 290pg/l. & EHRIC
F-LTWiz, LLELY ITO BB A L ARIEMERZ & 2l sz, MEERRIIH L TAT A K
ICLBIEREBZ b 3RIE7 <. 20014 4 Aicmfl& ez fi% LB Lis,

2 EIX 1 HE & E—EO 30 o BHORE ITHD , WEEENGT 34/H %2 34, 19944F 1Y
ITO FFEEVEZEICHESR L, 1997 &£ & v setEnuk, FIEMrrpREEE % B R Uiz, B BN OB H TR
L, EORD CREREZISHEI, 2002 F 1 AICERIZS Lic, M5 X SIRE ©F LIMEHCER
#, BE HRCT T, & LMBORMANCEEEERD, ThIZiho TOEAMED GGA, 2Bz ik
T DAEER M ORLRELTIEHE LB bivk, MFEMNRETIL. KL-613 799 UmL (EF
#alH - <500 U/ml), In-S#i51 ng/l. ThH oz, VATS T, MIRE T ORIRRELOSLICITOEA |
PEICEAO/NEEHPED b, 2 VAT o — Ui L REOHHIR T2 & A R E MR E D /N E
PR E X B B OMRME R SHERR Th o Tr, Tl ILAT R — VR L RO T 28 AT
BOEMIEE D MR &R, HBOWMELTF D X O CA UL L AXRBE SN, ITO
WA L B IHERE, FIRUE & B s he,

B 3~5 X, EF 1, 2 LE—BRETH Y, 2002 EIEEEI A V0 LFPRSRZ TRASH
7o 9, fEH] 3~5 DOEHL 31, 39, 28 &%, MAERRIIFEME, 18 -, IEMETH o, EF 3 T %
DLco SBEE T, B8 HRCT T GGA, BREXEAMR(TBLB) T2 L AT Y G E £ D REHEE(L,
KL-6 1% 1930 U/mL. In-S i 40 pg/l. T o7, fEHl 4 T, HRCT T GGA. TBLB T2 L X7 Y
VAR D MR E, KL-6 i 3750 UL, In-S X 127pg/L Th o7, EHI 5 Tid, BABMEREE. %
DLco BRERT, HRCT T GGA, %7 7, ML, F5W, ZEMlOBEE, ERBEFINEAT
L RAT Y AEREE MR EEORE, KL-61E 1190 UmL, In-S i 99 pg/LL Th-o',



FEW] 691F 44 BOIFEREE TH B, 2000 FIA T MESHOR VIV EBRIE L. 2002 F XY
WMk, PEPEIEL. IR CORET A BERIE M LA, R ISR TR RS AR TS LS
WAoo, 2006 FFICER LA 2 Uy AEFRETMEKRE, W HRCT TREE+BRah, R
B2 LASE Li-, FEMEFRIASEERSE, Dlco (BT, ME X B CHEM O LIS RER., MM LA L
FIEOWHEME, HRCT C EREEMAOMEMkEER. ERLAMEB . ESMEOREIIE, TETL
NIERREEDNEE 7 K OMBEMELER O, MIFFEMHEE T KL-6 1 3450 UmL L EFHICER L,
SP-D % 346 ng/mL (IEHE%EHH : <110 ng/mL) H3FHRIC_LH-. TLBL - X D9REERT AL, MifREes s
VFE AR EORMEEIRERRO b, T<BREDY ko BMAHE Sk, MiRERIZEE
DD LAT Y VEEOTE. ThPAR L 77— IURR® L, £, In-S 11 64.7 pg/L
Thol, APl AMEELBH N,

FEM] TOE 20 FER MR TEEM Bl BUEITHESE U TV R IE 20 A% 10 £ 47 BB HEO®RE T
o, BlbA P aFEL, AR, HEP, TAI, TUFEUM, $RREBEHR - TV, 1998
FELEEERE, 2002 BICERTHMHRFTREARBRE TS BFEEFH Th o7z, 2003 FEiCHIHEE
N, MR X &, I CT (o Tl LIEr o RN L SR ZRE | i LDH 462 TU/L, KL.-6 6395
U/mL & W7 5. TBLB TERRFERZ Y HIrZZEMAE,. 2004 £ VATS THiE@OAETH
EAAESRHEL, RERTRIL, BIEICH T L7k & U o RO &ER, MiaRicstiRo= L7
) ERERD, MEBIURBRAICIIBARTFALE L, —Hikvrarr—JItER., BEkT
T X Bt fEfT L= & Z 5. 1In, Al, Cu, Fe, Mg, Si, Sn, Ti, Zn 2MEH &7z In-S 1392 ng/lL TH Y,
iR O o&R E OBEAFEBIIHEETERVE, Bk VU ARAIZ L SMEMEIR B2 6
.4 Wy i .
AT AMEEPIR D BUOMEEBEOEFREICE LT, LTOBRENThA TS,

Chonan % 9, fEH] 1~5 OFHEBITBIT HMED A P07 MEEDMORBRERR Ui, s
I, EKER LED LOBE 1084 (56 2TAPBEECESE), BXLG, HRCT & In-S D higxt
BELE3BADKRABETHD, 184 (56 3ATIENEES) PEBMHDOE R, 4455 3F RS,
23 4,(21%)7% HRCT THRKEE LU £ GGA DOFIEMZ(L, 14 4 Q3% B TIEHEZE. 6458
PRI AR . 4 AV FRZEMEIEIRSREREE, 440 DLeo BT, 40 4 (43%)7% KL-6 & (B
i <5000 CH Y., In-S DEMEHHEGMIL 7.9 ng/L EMEHERZE GSD 4.3) & . *HBHED GM 0.3
(GSD 2.6) L W BE @D »7=, In-S & 4 W (0.2~2.9, 3.2~8.0, 8.3~21.7, 22.2~126.8 png/L) I
SYEIUE L DAL i 3 L, KL-6 1358 2 SBELL ETHBIZEIM, %TLC & %DLeo 135 4 43fif
PTHEIET. KL6, #8512k HRCT A =7 (MEMEL, [AEEE(L), KL-6 AFFR®E, HRCT
OB LEFTREIL B 1I~FAHMBETEERED F L2 R, %VC, %TLC, %DLco 1158 1~
BAGNBETEERAD MY FRboT,

Hamaguchi et al. 93, ITO S LA P A Y H A 2 VTR T 1ELY LA 9w AERIZHRE
FLTW59340BMEE TEHEL 104 L OBMIFI BHOBHBEIIT L 5L L, [n-SQel)
O GM (GSD)i, 1Z< BEET 8.3 (4.6). X< T T 0.3(3.0) TH Y. KL-6. SP-D (G < 110),
SP-A (BYEfE < 43.8) 13 TFHE. FRRREL LICHELSERTEEILE o8, HRCT BL A1
o2 R Y — GBI e o 2, InSick Y 1.0 ng/L R(GM 0.2, %08, 1.0~49 (1.9,
185, 5.0~9.9(74. F 28, 10.0~19.9 (13, F 34, 20.0~29.9 (24, % 455, 30.0~49.9 (41,
WEED, 500 (78, e EICHBIL CE oML EHEAkET DL, KL-6 iE 28U E, SPD
IR 3BELLL, SP-ARESHUETABEICEM TH o7, 0B~ 6 o KL-6 © GM (AR A%



i1, 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 Y. ¥ CHRLETBMG. BRSEGEET L, HROT & X5 MEMEZEico»T
i, 5, 6WTHIMHmIIR O DD, BER ML FTERIo-,

B b5 1044 2 DY AR Y R 40 41T L CRRESRB R E L, 1 VY ARADKIC K
ETRBICOWTHE L, ZofRRE,. HRCT TRIEL 4 81, SA 1 HlaRoes, MEEER
AHpmots, 9H1(22.5%)55 KL-6 EAEIEED 500U/ml 82 TV e, 0iF1 > 2y ARE R R
(>3ng/ml 13 B) LAXMERE (<3ng/ml 27 ) TOE T, BFEH (BiEHE; 50011168 » A,
RAERE ; 20.3228.1 5 H) & KL-6{H (BflEE ; 583.3x187.9 U/ml, 1KANHEE ; 261.0:149.9U/ml)
CHERELRD, THAEA 2Py A 2.23+3.32 ng/ml THY . QA 2 VT ABEE
KL-6 i & ORI IEOHBEE=0.73) &8, :

A AERE - AR
TR Y B2,

B EEENE
WEEIRLELELN,

¥ FEHBAME
TR Y bz,

FERADERI Y A 2
2=y b RZIZET BIERIZRY,

R B8 ARSI
IARC L 2A (B FICH LTHBELLS B AN B ZHE) 10
NTP 11th  : BEARL

FERHMASS  RERL
DFG MAK : Carc. Cat. 2 (& MIxt U TEBAMENRHD EF 2 N50E)

(3 FFEREDORE
ACGIH TIV-TWA : 0.1 mg/m3, A > ¥ A E LT (1969)12
ACGIH BI&#E .

AP AR BREDE~OBETSBICOWTTLVTWA & LT 0Img/me (23U hbE
LO) 8% 5, Z0Ek. MKE, S, F46%  BBREERCH~DEZEO TREMHE
ER/ANBLTHEBTRET D, BMRIGORE LHHIIBL2 DA Py MEEBIc L - TERT
D, BEWIHE, BiEE, BRAMOERTET STEL REDTZHO+HFRERIIAFTTERD
of, D

ACGIH #E iR E LTEREFEWVTCWADOBELA Py AORAIRXS BEERTHD, 7 v
FERWT, Bl P A% 24~9T mg/m3 OEE T, HEHBRAIXCEL, 55 224 BRIE<CE
#fTof, 7 v MORIZIWC, LERIAKESEE SN, BEORKEL Ry, BRROZH
BRRBERBE LD TR~ ru7y—2, LEEHR. BORFERBHRAICETE LTy,
o OREE IR A EREARE O OEEOMRICE Xt > TV A ORRETH D, S bi,



I BOBR B LOWECEBET 12BEICBL TS, ZhbDREXIEEA LTS, Bl
1E & A EPBE IR T, B A P AOBMEOR A L - THMHO/bA v PT a0 2 Y
T 5 AREA L, FilEQEICEL LS RELHREIIEREI SN,

ACGIH TLV 82 EIBIT A EEM0E
LA 3 0 ADIRAE < B RIS BN TIE < BRI A HIR AL BT 224 B THB = &
0. 108 8rHE, 28 HEIDIX EHHER SN D, H<BET 2 EMBELTWBEELY, BA
Bihh AR T ST 16 BRI THS L £ bs, i< BHMBE L CRENMTILE S EEOR

LWBES NI, B E~DERIZ 2> T2, |

g

AAEEEEZS | AWFERErEE
MiEFA 0 ARE Sug/l ORIENREINL (2007 ® B, FREEOREIIThh
Mot

51 H 30k

1} 1530 8D{k¥Hsh - {LETEAHRME (2008) p221-223

2)  Hazardous Substances Data Bank, Last Rev. Aug. 29. (2003).

3)  Speight, J., G. Lange’ s Handbook of Chemistry 16th Ed. (2005) p1.37

4)  TIELT A #1124, annual review 2008 pp.114-115,7 /L5 HiRA: (2008)
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1 IHEPFTHROERE T TLDRS FEBELTHZUILTLAO T, RO ERIFREYEGoTOD, L. SHHNTRER RN,
%2 Fl-0HRE GRS THEOFRECERLTHOLFEAMREN 50T, REOFHEFERFEFFORIVEAML>TLEHELE S,

X3 O—F1: 10851, 0—F2: 35850, 0—F3: 750%R, 0—F4: 126 RELTHH

(Bi#3) I EBIEEHREEFIR(AVIIVLEVZDILEY
: - TERGH | e ElITTE [ BHED ¥ F _ _ARBORE ] Vi
% #* iz BE f 3 5 4 O—F{{ERH) (Bl& %) e
DtEROEH #1 g | ORN gy OBR Nurim | sryw | QR guny gy @R 3 F1:31 #2571
. - il Ry k) il iy 4 b
1 FEEZEL. WK EEHR 7 [ 9l 13,0 98.2 76 59.0] 53001 (IE<RIF RV EHRMOSE) 1EE 510) 56
DR 887.6 4829 uz(ﬂw&ﬁu%m&ﬁ’éawau_ﬁﬁaumﬁm)sfﬁk
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