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mg/kg, >12,000 mg/kg TH 7= 20,
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o

RIS DRALT Z > ook

7 LAy, fasoOh3E,
AR, TRYER, KDL, T AT 7L

TA, BEFF T

B RZ U TICE LD D,

ik, =

DEFLEIL 20 glkg TH o7 19,
@ LDso 13>20,000 mg/kg

, >10,000

%6 ® LDso 13>10,000 mgkg T - 7= 20,
%6 ® LDs013>10,000 mg/kg T -7z 20,
@ LDs0 13>10,000 mgkg TH o7z

~ A 7 v b AR ININA K —
. LC50 RO L RV L RO L FLACE L
1. LD50 | 10,000 mg/kg AT 20 | 10,000 mg/kg AT 20 SoEE L FrE I L
#Hz. LD50 SOEUEE L oA L 10,000 mg/kg T 29 | 10,000 mg/kg {ATE 20
fElzE. LD50 RLAIE L R L RLAIE L R L
R
JONESS

Ty MIZEAbT % o (T2 —PRB IOV F AR 2 AL B L-ERTIX

E<BEAREBBOT v T Ta U U KEBEEEZEOFE LD IR o 12 11,

ey gk (72— BRI oR) [ TEENY v T =V REESED
Z LM T ASDERENE G ERTHOL N SN TWDIED, @b TF ¥ VBEHT
FOV~orn77 =0T+ A7 7 A= L NUPMET T 5 2 L8 in vitro ER

THED O HAILTWD, TARC 1%, @b T % » OfiludgEEIL A% (ZEbr A1 3#)
T ARA MIERTENE LTS 17,

Z D DOFEHE

RENES

7 v M TRET Z v 2 RE NG L g~ 0 578 A i~ 7z, I S 50 mg



O FRALT ¥ v FRE U fER, SEE M  IC R0 EY (deposits) 3 E Uiz,
DL ERENTRRO R 5T, El I OVWTHilaNIC~Y 7 v 7 7 — U RE L
TR B L. & OITIRIERHE L D I gDy & - 7= 19,
7 v T 1.25 mglkg O (LT & o ORENE G L0 FERERROZEE), /it X
OV B il fn A SR~ D SR DS GR BTz 9,
7 > hT 1.6 mgkg O (LT ¥ » OKENEGAZ L0 FERER RO ZENRBD 5
iz 9,
7 v T 5 mglkg ® B {bF ¥ o OKENE G L0 MEREROLER), H~D
B RIESOGDFED HivTz 9,
7y NORZ @ bT & v (THE—BE A FAE BIOMEO=y 7 VdH D
WEZ B AR A Lo VTR 2R NG LT DR RIS TEIEGER O B vz o
2 ePHE SN TEY  Zo/RITY Ui~ 27 v 7 7 — Uiz vz in vitro
DFRTHRER S 7z 17,
UHXE AW TNz BRL L RAROBET TR, U X Oz ZiMbF ¥ k%
SRENEG LR, 1 EEUNICH#SEEDORD 25807, FIROER. IMlukE
DIEE L & BTN T @b TF # RISk 5 il OB & 2372 5B A3 8 -
e LTnd, LLRENKRS 3 » AR E THEF LU X OiITIER 7R8I
[l L 7= 19,

2 0§ 5-
A L7 #i TIRERIIE b ko T,

REEN B G-
“BMeTF o2 AT LIS LA By b8E) 2ELE Y MOERENEKRS
L. B OISEZ Tz, ZORER, T C AT IR ET 2l 2 H
ST, MR RO Z S| S Z S0 LD AWEICRTEET
HoTm 19,

Halre N 1 5-
7w NOMPEIZRLEL DT ;& —ER kT & o (i f£% 0.8-16 um) &5 L
ERABHITEO bNT, £l LI~ 2 87 7y —VOEEICHT e ks ARk A
BRELI-OHRThHoT, ZTOM, 7 v U EH W in vivo iR ClIe T %
bF & o OB CIEIEZ RO 2Dy o 72 17,

A R R OV B
e (RIESOE) OB ERFER L LTI R#H STV D v X ORE (%
15, #45) 12100 mg O (b F ¥ o & 24 BRI A L CIE#E L, 48 Bk I@E
22 L7z Draize Bt (RFMERREGRE) TIIRIEITRBD SRRz o —FH, 7V
F (6IL) ZHEL., KE (B4 1205 gDEE BT ¥ % 24 FERJIX<EE L
T2 A DTV RRIEEZRDT, FELEY NERIEL, B (5 2
fbF % v 28%~<—A b (AEFAEHKCIER) 28AM LIRS RIEITRD bghoie

20)
o



IRA~OH (RIERS) & LTI RFEEH SN TND @ UHFIZ 2%d H VML 8.7%
fRib7 v F e Gt b T ¥ Q% O RHRIZ L0 DT RIENTED il
HIRAH), Elov X0 TEHFEEZEIZ 100 mg O _@{bF % > 28R L. 575k
ICWEG LT T2 RERIEIER L2 S RIE RS B AL o 72) 20,

v JEENE
TR L&A T, HREFSE LT,

T ARG ENE (R - AN, B REtE R RN R AMEIERL)
S ONESY
7 v M BT % > % 10~328 mppef (108 particles/ft3) DR T 2 BFf#, 71 H. 5
H/ W, 13 » AHRIRAIXS BB LIz, ZORER, “bF ¥ U HROEBEIC LY 5l &
B S & B2 b5 MMKIEZ R34 Uz 19,
T Mz VT T A BB Z D EOLF AR TER{ETF ¥ > 250 mg/m3 & 6 K],
A.5H M, 2FMIEI<ELLE A, BT Z AR EZIMVIAALTZERED~ Y
07y =&, il R ERB X O L AT o — VRAZEES R A
LTWe, ZORMEEIIIML, &8 Lz BT ¥ ko [ AR 28l
217 17,
7 v MZ 250 mg/m3 O kT X & 6 HEEL H, 5 H M, 4 HEIX<E L L
. BPEDRFIENGRD bivle, F2FISEMHT 50 mg/m3 DX < FEETIE,
i ﬁﬁwmkiww EEEARBO LN, I HIC H*ﬁflOm%ﬁ@i<%§
Tl MEEEICHME L E . EERIERCEZR DT,
7177\ 10 mg/m3 O b F ¥ % 6 Wil H, 5 H /i, 13 WITI<E Lz L
A, RE ST LI K OMRZEDRRBO oo L OFRER H H, FFSME
Tﬁbﬂt@@ﬁifikﬁﬁm% L7 3),
Z v b (ChR-CD, #, 1#£250C) (2120 mg/m3 F£721% 1,120 mg/m3 ® {7
UM CAZ%Z 6 R, H, 5 B, 4 BEBAIEE L, 1 FMBE LR,
LOAEL % 1,120 mg & LT\ % 20,
Z v & (Fischer 344. PEBIAHH) 12 100 mg/m3 D (kT % ¥ U A% 4 Bt
H, 4 HFHEESHRANIZ<EL, 14 HEE B LR, BFEORESEEMEIK T X
O P25 b 2 588 7o 20,
7w ~ (F344/N. #f) 12 0.1, 1, 10, 35 mg/m3 DO _f{tF % % 6 B, H. 5 H
S, 4 EERAXSEE L, 1, 8, 26 HHBLEE L2 il eifikh o EoNT A —H
— 4 ERET, v /a7y —UORERMEZRD T, NOAEL % 35 mg/m3 & L
TW% , £727 v & (Fischer 344, 1) |2 5 mg/m3® b F % 6 il H .,
5 H/#, 24 » AWM ANIT §ELTZA, FFRERREERE T A — 2 — D2 ITRD 5
o lz, 21 AIX< @ O MRk b7 ¥ IR 2.24 mg/lung Th -
77 20),
7w b GR¥EAREA, M, 18 50 PC) (Z 21.1 mg/m3 D _f#{bF ¥ 5 B, H, 4



A8, 1 FERBRAZCELLEZ A, R E & HICERBS LY v H{iE
BEOBMMARD bz, Z O b A FORIEL & T @b T ¥ O RE
B3 L OSMERk~ DR B AN L 7= 20,
7 > b (Wistar, ., xfRERE 23 P < S RE 22 P8) 12 g {bF ¥ % 42~328 mppcf
(106 particles/ft3) DR ET 4 B, H (2 FEfElF &), 5 H M., 13 » AR AIZ< &
L. 7T ARICEBIELZE 2 A, BEGEOK 10%AICER L T 7= 2 EEL
TR~ DFEEITFRD HNR-o T2 20,
Z v b (Wistar, W, —#f 24 L) |2 8.6 mg/m3 D _fbF % (7 & —EH,
KiFP¢ 4.8 um) Z 7KL A, 5 078, 1EFRATELLZLEZA, HED
a7y — VI BT X ki AR, F R MEEMIEORER LY vk
ICF L U hifEER LI~ 0T 7 — V%R0 7z 20,
Z v bk (Fischer 344, M, —#£10UC) (T 3.2, 8, 20 mg/m3 D _f{bF ¥ > (LT
JURL ORI 1.22 um) & 7RG B, 5 B, 1ERBANESELZE 25, i
JaloF & i ER~ 7 17 7 — Y OIX < B ERA e HINNEBO S, Mild B
AR O REFCIEIE AL, 36 X OVHERMR ORI X 2 MifaBE O R R 22 IEIE 23588 &
nonEEHIT, VIUANHIZT ¥ R DOREZRD T 20,
7 v & (Alpk:AP, M, —#&F 40 PC) (2 5,637, 6,476 mg/m3 D LT X % 6
W B, 7H i, 28 AMMEIE<EL, 52 ME TR LI L 2 A, %%ﬁﬁi
B, AREIEM, 3 X OWHE S 3 REE L OEWITRD b oo, KEEIC
DR BOCHRO b X< & 4 BRRZ ICHFEERBE~OMd~ 27 v 77—
ZMZFRD, Mo EE 2822 L7z 20,
7w & (Fischer344, YERIAH], —H#E 6 L) 12 10 mg/m3 O (kT % % 6 FFfH]
SB.5B/ . 28X » ARIRAIES #& L7228, IREES K OVl B & e &
DFEZFBOIRIN> T 20,
7w & (CD, i, —F£ 200 P5) (Z 10, 50, 250 mg/m3 D (LT % o (ERIEIK,
Bif-% 1.5-1.7um) Z 6 W¢fa], H, 5 H 71, 24 » AMRAILS #& L22s, BRIRAY
AT, REZEH), HCRICEFIIRO LT, EEENH 5 VIXIEEBE R ZE O
AR, BREICHEWVBZEIN o7, iR L OMIRIZIE < EBEKAN T
2 CADWEZERDTN, VU EE2EL IO CORINIRD 0o 7
20),
Z v b GREtB I OMEREAR) (21, 10, 20, 90 mg/m3 O "L F ¥ > % 16 H[HiE
ST ANIE S B X RN D, Mi~DF & AL 1,800 ug Th - 7= 20,
7 v & (Fischer344, MERIA) 12 24 mg/m3 O kT % > (GHEHRL 73 X UM
Wit fili~OBfEEZ 928 ng (B 1) FBL V1,184 pg (ki 1) & 7R %6
iR, H, 10 HRERANIES T LTz 2 A, MORIERISZF880, & OFEE 1L Hkr
TF-THM o 7= 20,
Z v b (Wistar, ) 2 10 mg/m3 ® _fg{bF %> % 19 K¢fE, H, 5 H, @,
r HBEIRAESEL, 6 » HRICBIZE LI L Z A, MEEOBMNES X OIS O
FE2RAT VT T AN GO T 20,



Z v b (PVG, HERIAR) 12 10, 50 mg/m3 © " fbF % % TR, H. 5 H /i,
75 ARIWMAIXSEE L, 64 HRICBIZE LIZL 2 A, Milakiigktho~rsa 77—
. AMmEGEME, B XOWEERICEBNITRD b0 o7, RO T A mEk
DL IR ERO T2 HE L H D 20,

Z v I (Fischer344, %) 12 50 mg/m3 D “AbF ¥ > % T W], H. 5 AREA
IX<E L., 63 HZE THIZE LAY, My ik O A b EC/ia o mig, ~27 e~
7 —VBHEICEENIED DT, F IR EE R 7 SR BB S L7s o 7 20,
Z v~ (Fischer344, MEBIARBA) (2 10 mg/m3 O _f{bF % o % THIM, A, 1238
MW AIESTE L, 12 » A% E CBIZ Lmns, PRAE, MfafnE, fif B bixel
LZINT, MR~ 7 v 7 7y —VRICHEBE AR o7 20,

Z v b (Wistar, ) 21, 10, 15, 30, 90 mg/m3 ® _f{b.F % > (LvF R K+
£ 1b5um) & 7THE,H, 5 H i, 222 HEWAIE< L., 38 HiE £ CHIZ L
&L ZA, MinoF 2 EEERITIE BREKRFNCENL, H5EZEZD LY
VONENCERT D Z L2 BIE LTz 20,

7 v b GR#E. MERIARB) (2 1,000 mg/m3 O " fR{bF % % 6 Wi, H., 5 H /il

4 MBI FE L, 1ERE TR LI & 2 A, BRE X OYRERIAT R 5
Y7228 U AAZxET D IR A 23R B LTz 20,

7w b GRiE. YERIAREH) 12 40-60 mg/m3 O LT ¥ > % 1-12 » AR AIEL
BT A, MO RFIBELZTRD, F7MEMEC AN, RE 3K, B LONKE
NElE S T 20,

~ 17 A (CBA/ca, PEBIAREA) 122, 20 mg/m3 @ _f{bF % (OvF AL % 20 B
W/H., 7H/8, 10 HEB LU 2, 4 BEBAIEFEL, 10 B E THIE L,
ZOBETIR, Moz VT T ZAREMRDTDITIES BHE TRISNAY —/VEH
(Pasteurella haemolytica) %= 5 L=, = OFfEF., 20 mg/m3 T 4 WEIX < & L7-8
THZ VT 7V ADIKRTRRO LN, ZOHTIEMNLTZ M EANRH L,
KN~ I 7 7 —=DICET D 2 & AR BIEZE LT 20,

E/LE v b (Dunkin-Hartley, ) (2 23 mg/m3 D gk F % > OLFLR) % 20
Kef " H. 7 H W, 14 BRI AE<E L, 6 HF% E CRE L., ZORFITi
mm“@%@%%&ékbﬁﬁ<$%T%bVyiﬁiﬁuwm%i
pneumophilia)% ¥ 5- L=, ZOFEFR, M Z< bTnkin, BIOF & ki1
WE~rn 7y —UNERENT, 7 )77 ARICETIRBO N7, %
7oL VAR T ORGP R GBI S e h o 7z 20,

EE Y b GRFE, MR, 18 30 ) 1T 24-26 mg/m3 O (kT4 > (LT L
) & 8 H. 5 H M, 3SHMWMAIZSTE LD (X<HE KT 4,8, 16, 24,
0 JEMZICIRGEE) . S CEAGRA DTN EAMEMICH 7203, il
DETDI/INT A—=Z —TEEBIFED R0l 20,

T DA DRI E
KENEE




INHBAZ—IZ3mg D kT Z w2 1180, 15 BRXUENE G L7 T,
HI e ORIELS L OF O ORE AR L 2 78 7 17,
T MZANVATFTA N (FX U HDHVEBIETF XM LAET v MCRE
WG LI-E ZA, RIEBL N T —F UBHEOIERK 27807 17,

O 5
Z > b (Fischer 344, MffE, 1 8 20 ) LW~ 2 (B6C3F1, MERE, 1 #F 20
JE) 1 6250, 12500, 25000, 50000, 100000 mg/kg @ —fgfbF % > (7 F & —EH)
ZE Tk A 14 BB AR O E LoRE Tk, BEEITRS b, (REZ{LD
BRI, FREEET RIS S IR bl o Tz 20,
Z v M(Fischer 344, HfE, 1#£ 50 /DB L~ 2 (B6C3F1, HEME, 1 #f 50 L)
12 25000 ppm % 721% 25000 ppm O (LT X > (7 & —BH) 2 ETe A AT 103
FMEE L. 104 B BICEZ LN EHEE ~ORBIIRD b e ho iz 16,

# AgE - AR
AL L7CHPHN T, 3G o Tunian,

71 EinEtE (ERFENE)

F A F 7 AHi(Salmonella typhimurium) TA100 £k, TA1535 £k, B L OKIGHE
WP2uvrA # (& HICHEEELR K 2 HWico o 5 238l ARENEVE R
S9I VI A (T R, vTA, VUT UNLAL =D HET LB E 13T
NA—EERONTI 7 v Y — L a i) OFEIZH»D LT BT Z 2 (99.9%
FE# 5 50 pg/plate~5,000 pg/plate DHIFH) OEEJFIEIIBIE I N2 o7, FTo
TA98 ¥k LN TA1537 ¥k (& BIC7 L—2ay 7 M) MW= Eia bIRERICZE
BIFMEZ RIS Rz e oA L AR &fE ST 5 17019,
TR TFZ AT DTV T B R — Il ~ O EEE R IR T, F
T2 ZOK SAT T 7 ) U A N AT L DI EE O b BlE S i7e - 72 (TARC) 17,
20),
b RV RERME SR A2 V72 DNA G AGRBR CF X ¥ I IA B BT BT I < |
FICAAETERIENE & 3R D B L7227 > 72 20,

—  FHAMR ZAETEREE K IBAL B (Bacillus subtilis) rec+/- & BPARRR] CAFRITEW T
OO o7 GRMFEEEL) 17,
Z v FGRHEAH, M) 1,000 mg/kg O (LT X oA HBRAOERSE, 718
UERHITEIC X D DNA HEGRBR 21T - 7o A3tk Th - 72 20,
v a ¥ a v (Drosophila melanogaster) % Fi 1= (R HIN 28 23ABR i, 0, 100,
300 mM @ “F{bF & & 48 BN GEAI) BHSEZR, BIETH -

20)
o

R 715 ot A TR - B4 TE S




In vitro | 18IRZE5R8 Bk F A I F 7 AEHTA1008E. TA1535F8K17, 19), 20)

(S9D A 4 C [l 5) KIGHWP2uvrARE1D, 19), 20)

R AIF 7 AETAISKK I L UTA1537H#k17. 19, 20

TR R AT AR U T VNI AL — R, 20
DNAG iR b A AR 2 20

DNAfE1E R ¥ 5L (Bacillus subtilis) rec+/- 17, 20)
DNAR {575 NI A B @20

REHDNAA AR 7 > MTHbRE20

PUSERAN S NI AL —FREL(CHO) A A@20)

~ A Ty —~ikBR | ~ 7 R U o [EAE20

In vivo | DNAE{GRER S 1 20)
AHI i 28 SR v a v a U3z (Drosophila melanogaster) 20

— R Bt 7 EBEBERF AR

X B

S YNESS"

M4 100 PE> CD Z » b~ (5 ##f#) 1 10, 50, 250 mg/m3 D _f#{bF % > (LF L
A HEEE 99%, 84% WK AMERIT-) %, 6 B, H, 5 H T 2 FMWAIXL 7
Sz, KX BREOHRZ ~ N2 3 »AB BIE), 6 »HB (5L, 12 » A
B (10 18) (ZE# URSTE ATz, ZO/RE, AR RED XORARRAE FHEE
IEWEIRD b o T, BENZ B PRI B SRR bR bR D
STz, FREE (WRE) (32L& U CEmREIRS B Ol L 1RO LI, 2D
FEIXHEO S IREE (2/79) (RIREERE (1/71). WRERE (1/75). WEREERE (12/77)
TH Y METITHIREE (0/77)  IRIREERE (0/75) . FIREERE (0/74) . WRFERE (13/74)
ThoT. FI-SENMEAE R LR S A DI AMRE I IHETXIREE (0/79) . KB AR
(0/71), WHREERE (0/75). MREEHE (1/77) ToH Y, METIIBEE (0/77), (K
FERE (1/75) . HIREERE (0/74) . SREERE (13/74) Th oo, 7R b 2 KR
FEORET 1 BRSO, Ao ST RE Sl EREkICH 0 | 5B ORRNIER
Do oT, RBEELIIR T LENA LR EREOMEA L Z#BT 50
IEREECTH 72 LTS 1D 1ED, BELENADRKFEN2=—7THY 7 v k
WCEBRANCHEAELTZERE CTHY . ZO/REZ v MOAMET 211X Y PRI EEM 3 5%
L5EDEZERLTND, Ty OIS BENT- BT X DENS, 20
e LR INTIERE 27 V7 T v AR R (B ——m— REG) LR
EEZDLND, DEV | 50 mgm3 DX T T, LT ¥ 2R~y a7 7 —
URMAFCHIE, = L CEREO (b T X R T A RBEICERB L T2 Enb,
BREEESFELRTHLOLEZ LN, 10 mg/m3 DIEL §E Tl “MIHREI Ok
Ki+” (PNOS: Particulate (Insoluble) Not Otherwise Specified) ? FEHE——3 &5
(air space) & ITIEHF ICMRT-NTEY | BEMROAERERITEO NS, T L



CHRERRIZ BSOS U7 G T IC B 5 — %0l T b D Th o7z 19,20,
7w MW AR A XD~ &m?§/%bh%%mm@w®%fifﬁﬂi<
#& L7275, 104 8 H £ TREBAFRIFEE TR O bR o 7o, 104 H#%IZ, 250
mg/m3 O LT Z 8 U AL E@ﬁ"&ﬁ@ﬂ LizEZA, REEEDRABLORE
KR ARAE A 2 AL 4 10%33 L OV 15% DB T B, ZOHEEITAE TH -T2,
IR VIERRETCOIXL<E., &5 WITEWHIFTO 2 b IEREOAITED itz
Do 77 18 ,20,
Z v MZ 10 mg/m3 O LT ¥ > % 18 ],/ H T 2 EMIES T LIz & 2 A, Jifi,
M s, d X O MR R ICIEG K 238 O 72 (RTECS ¥ TR AN
(carcinogenic)) 3,
HERES 50 P Sprague-Dawley 7 v b (8 ##Hii) 12 15.95 mg/m3 D (kT ¥ >
(WiEERBA) %2, 6 W5, B, 5 H /AT 12 HEWAIEL TS E7-, 140 BE% (&
BIZ<BEND 128 EH) ICEFELTWDHIETOT v M EEZR LR 2 NZ 7, M
HEZENZEN O AEA BEITHEOX BB LI ERTENER 116 BB LWV
118 8, HEOIEL LIS BEHTENEN 114 BB X120 B Th-70, £
%“ﬁ£f®7/b®$ﬁ@i HETXIREE 39 L, IX<EHERF 44 L TH Y, HETI
KIFRREE 45 T, X< BREASIEThH o 7=, KELHIC &ﬁﬁkﬂ%ﬁ@ﬁfﬁiﬁ
ﬁ<\ik&5 ié@f%iﬁf@ﬁi@ﬁMim%ﬁﬁ SSIANE Tk =3P aWad/N
~7, IARC UV—F v 77V —71%, ZOBFHIE BHRMNEN & E/mkbik
KL~ L TORESETHHZ & %#aﬁéﬁbfb\é 17,
7 v & (Fischer344, HfRE, 1 # 100 PT) (25 mg O _f#{bF %> OLF AR hL
T 1.1um) & 6 KE[ A, 5 A/, 2 MW AIE < 8 L7223, AFHIR<eLA,
MR 0D i B e ds L OV A AU RS AR RIS et RRHE & s e < Il D RHE L 36 &L OV
~Dv I BT 7 —UERLRED bR 20,

Z DI DOFEHE L

EO& 5
Fischer344 7 v k (MERES 50 T, 9 D) % 2.5%35 KUY 5% (K9 1,875 35 LU 3,750
mg/kg REIZAHY) D @B{bT % v (7 F&—8R ME 98%LL E) & &tk T
103 JEMEIE L, b 1% (109 Bk (27 v M EEER LRFZINZ 72,
JERERF R TDOT v MOAETFHICE GRE L KIREE L ORI CHEREE BICHEZEITRD S
727 T ECITRTIREE 36 PTIZ sk U CIRIR BE I 5-7F(2.5%) 31 T, i B 158 G- (5%)
37 VT, M Cldoet FREE 34 IBITxt L CIRIRE R G-, mRERGHEZN TN 36 L TH
STz, REEBIEGHE LR OM CHEZTES, E&5IC K M5 AES
FE DA B R BN MERE R 5 12 B\ THIEZE S el o 72 11,20,
B6C3F1 w7 A (M4 50 VT, 5 Hn) % 2.5%3 L 0V5% (F) 3,750 35 LT 7,500
mg/kg REIZAM) D Z@RbT % v (7 FF—8BR, WE 98%LL L) & &tk T
103 JEMEF L, E%&%lLW%(m9L#)’VWX%%ﬁL@%%MZKO
AR RO~ T A (M) OEMFEICKIREE L OFEZITFRO LT, <t 40
@uﬁbfﬁﬁ&ﬁﬁﬁ@5%32@\m%&&@ﬁ@%MO@T%OKO*ﬁ\m




~ U AT GRS W TG BIKTF 22 A B e A EUR T 23789 H1u(p = 0.001,
Tarone f#HT). % RRAE 33 PLIZ Xk L TR EE# 5-1(2.5%) 45 IT. &1 L 3¢ 5-8E(5%) 39
IECdhoTz, RELENCHRGR L GBEOM TAERTEL , £-%RE51CX 5%
SEAEBARE DA B 72BN TR 5 2B W TR S 2o 72 10, 20
7w & (Fischer344, MR, 1 £ 60 V%) 12 1, 2, 5%D LT ¥ v & &k T
130 WMEE Lz, MWz ZEbF 2 AT @b ¥ VB ERTH Y . kT
H 2 28%% L OVERE 72% 5 kD 10-35 pm OEH A TH 5, 1, 2, 5%FEHIRE &
Z 750, 1,500, 3,700 mg/kg (K&, HIZHY T 5, TOME, AFHHCEEEN,
MR F X OERRRA BB ISR BREE & O ngn@@otobﬂbam
LW SN AFTADHET v MR L, 0T 0RRIBHE OBE R Z
v hCBIE SN, ZORMETORDAMEITERD Loz 20,
VU T AT N AKX — (MR 24 DT, 6~7 HHHR) | OifdiSmg D
fbF 2 (WEEARB, 97%A3ki 14 @um)%omMEEE (IR L 1 [R
BT 15 HEKENEG LT, EBROEFHAEBE LA, ﬁ%ﬁﬁ&ﬁﬁ
120 ##% £ TIlo, GRS 80 I £ TITHLE Lz, KIEER L ORI EE 258
T DBRERZ OV CHBERIFT R 2 17228, HGEE CRGEIZE T 2 BB ERIERE
D HNRIo T, TR IEEE (208) TREICILEEE AR D2 17,
T v M %D kT X A EREET 2 FEETHE LI &2 A, BRAILR
O BRI T 1),
REIEN £ -
Wistar 7 v & () % 3 7 —71241F, 0.9%H T MU 7 AIZERE L 72 knik
(granular) b F & v (MEEARY]) 2 ml ZfEPENES Lz, Z7v—7"1 (9 i,
113 PC) TIFHE 90 mg O _{bF ¥ o % 1 @E <5 m&ES5 Lz, Z1r—72 (5
ﬁ\47@) ZiE 5 mg AHEEE L, Zv—73 (4l 3208 1%2,4, 4 mg
Tk Xy GREERE10mg) 1HEMT3IEEG L, b 3 v—T
OHBEOEEEL LT, 5 i Wistar 7 v b (32 L) ([ZAEBEEKE KBRS L
o “EEVEFHIRIERBREE 120 WISk LENENO 7 L—TClE 120 ¥, 102 .,
130 B CTH otz £ N0 —7 2B IO V—7F 3 TIIERENICIERGIIBZE SN
Mol T—7"106LDT v MEENIZHIE, FRIE BIOEELZROT
(ZOBUTHAR SN TN h o T0), 7risxBEE 2 VT REREN RS AR S vz 17,
20),
Marsh-Buffalo #~ ™7 2 (6 » H i ; xFHE#EE 30 VT, #5-H£ 32 L) (20,25 mg D
b % v (WiE=98%., FAEETOMEE) 0.25 ml % 1 RIEEANES L, &5 18
r HBICAEZFES> TR TO~ 7 A2 (RFHREE 10 P, 58 13 I8) 25 L7,
ZOFER, RTRRE, B HREE LI GEAL S D\ T LIS O EAL CREB RIS
DHNRDoT, [V—F 0 T TN —T I3 FEBRIC A2 D7 SR LT
5] 17)
7 v b (Wistar, M, 1% 47-5200) (25 mg D fbF 4% (7FF&—ER) %
HRIEVENIE G Ui, $5% 04T A s JOMER R RIS REE L OEWITFED



bR olz, 7 v b (Wistar, Hf, 1 #f 32 L) 1T 3 BT 2+2+4 mg (1[5, 38,
BE 10 mg) O EbF X (T E—BR) EERENES LA RE%OAEFR
ks K OV I A RIS BREE & OBV TR SR - 72 20,
~ U A (Marsh-Buffalo, #ff, 1 #f 30-32 L) (Z 25 mg ‘& D _FE{b.F % o % HilA|
REENTES- L 18 A BICBIEE L7z 03 IR AL RIS KT RE & OFE WO Hiv7e
S 77 200

BT #E
Sprague-Dawley 7 ~ b (4 20 PC, 13 ) (2. 1 ml OABRRE /K E 7213 30
mg/ml O LT # > (=299%. =95%. =85%MED 3 FE) 1 ml ZHAER T
BHE Uiz, BSROEFREBE LA, MBHBLOE _BILF 4 5
BRI Z T4 136 1%, 126 W%, 146 WL, BELON133 L E CITET Lz, &
DT N—TIZBNT b EGHAIIEGORRITR D biveho7- IARC V—F
7T N—TEARFES I EmE L LT D 17,20

RENEYS
Syrian golden /A A % — (MEE#- 24 VT, 6-7 #ln) 123 mg ® _W{bF %> (il
FEARBH, 97%A3<5 pm ORF£E) BL O Y [alE' L EAHE 0.2 ml 23 1 7] 15
HERENES Lz, v ber— B tici_y Ve L o 2 g b Lz, BE5%
DAEFEEBE LI Z A, NnyEvyiﬁ&ﬁﬁ%iU:MM%&y—&y
Valv L AREEGEIIENE 100 %, 70 BB E TISRHLE Lz, @bk T ¥
V—NVYMEV/&a&QH@4ME@WﬁCﬁﬁiﬂ&%\ﬁ?i&ﬁh5&
AT . & (JLEERE 3 » AT, R LA 14 #01 B A 1 D, BLOW (IR
FE 1 7P B2A 1 7P REERAA 15 771, IBEEAA 1 781 ICEEOR
RAERBD T, By Y [al €L B GBI O FLINE 2 AT A 3872 (17,
20),
INIAAH— (Syrian, ) 121 mg O kT &> Ckoik) % 18758, 8 @A
BENEE L, 130 % E TR L, FRESCHA TR 57, 135 L 2
DT WEEEH C O B 2B EE S 47z 20
~ 7 AT 100 mglkg O R LT ¥ > OZE N G2 L0 ST A HIN L7z 9,

PN G-
7 > MZ 360 mglkg O b TFF & 2ERMIGRANER G LT 2A, FYF Y &
PNIEE RS F I BGENIEE N R E Lz (RTECS JEHEH]E : &S (neoplastic)) ,
F£72 260 mglkg O G-8ET 84 BHIFFANEE L7 2 A, FRIZATYF Y 3
BB, TGS A Lz (RTECS R CIIBIEmE ch 50
B (equivocal tumorigenic agent)) 9,

(2) b h~ORE (FFERA R OFH)
7 ArEEN
OB Sz BeF 2 A3 EENICEE L Z 2 6N T0D, 1R KA50 @b



i

I

TR 2 AR N ER L5 E bR | 24 FFFILIPIZE TS YR S e 19

20)
o

A JETE K OV A
t b DEJEIZIT > 72 Draize i (RAMERGRER) 12XV, 300 pg (3 H W
\ZBAR) TR S F8D H vtz 3,

v AR
290 AR JEHEEBEI Ny FBRZAT - T2 NEAEO BT 8 2o 72 (GEARH) 20,

T IR Tt (A - AN, EEENE. BB AT
TR TF 2 I BTSN 3 NDTBHEIZONWT T —ARAZ T 1 ATV, il
DR L OMRD THOT R b2 BIMEE L~ L TR 5 & & bIT, ifio 1tk
FHEUBEPARBEICEWI LR LT, EEOLIXZ0r—A0%4E, kT &
IRV 6 U TR T A 9 EHERIL T D, LanL, 3 A 2 AAMERE
Thy, BEEEICHMA 2R EHER AT LT el & Eftio 1 A2 o
b F % v TR A S A BUERID DRZDIRE 2 Z e Tz, 2o — R
DONWTO b T & OIS BIEIIAHTH D 19,
TEBETFH O CAMERHE SN TEY . ZOFNIMA A TILE L BER O
B R STz, S RE T b T ¥ v oaEEIC 13 £ - TR | Hio
R R TR B Lo AR F 2 L DILE SR L TR e TEIZ S h,
S DIZHLEEIR IS AT D BTz 19,
ANATA N (FF B FE TS TEHTEE OLF AR @R T 2 b i
< HB) DI X #e T.136 AT (FD 5 H 24 AN 10 ELL EDIZL BN H - 72) |
3 NDOFEEICRE 2B, JBEETRD OREE (170 A 4 NITHEA)
CRILEESTHo- [TARC U —F v 7 —7 1%, AWz X B EEE o BEfiti %
B L7ciBE 2un o ik L L TV b)),
T TF X R EICEDATEESG TE B 1 4 (9 FEIE<E) 1. CAMD
WAEZRBOT, b ERICHIEZ R & 2 AMERE XE K OMiRIEE I B
DO DOTDIRBHALNRRO Do, ZEMLT ¥ v T TEO T2 7B & ofiss (1
Bl) BLOBMTN (2 #) X GMifkzTi-L 2 A, MEMREIC BT
X DOWFHEERD, MIEOMIEE & OF R LA A T T, “BETFZ ic k
LRI IE, —BRIbT 2 U CARIZHGET 5 U afbamic kb b oz L
MR LHMEND D, Lo, LT ¥ LS T8 C@ < J7@E Ol K&
DONVF NI IRALT 2 U RHERE L TV DI b b7, RIE LR LD B
RNEDORE LD D, Flo LT ¥ T T 15 UL RIE< BB L 1o
HEEDSRED D o T2 17,
ANAFTA NEADD b TF & o &8s 5 T CTE < 207 ADF#E IOV T
MR Z T o7& 2 A, KB XD E E2 kL L TR, R E



FDHH 26 N X - CARBA:, H2WITREMZEEIRRBRE 2RO, €
DHIBLD 8 NTIEV VB FEZET ARA MADIEL BERSH D Z LMo TD
IARC UV —F% T 7 N—T1L, A NVAFTA NEAPS kT Z o 2 8ET D5,
P & — FERRRR 1 CALER (digest) 3™ 5 72 DI B 1T X A b & @b TF oD
MHIZIEKBET L2 LI D b, BT X o OREFAN LT 2 L1237
LRV, LEERL TV D 17,
& BEE T TEH< 209 AOHEFIZHOWTOWRFE T, B LERICHEDS 78
ANDTEFEINiERE (1 MO KR E) ORTAEO LI, ZOERILLET
Wi LT & VARRSCA X VLT >, B O BT ¥ R ~DIEL B’
HZEND, EEDIT, MEEOK FIXNELTF L bDTHA D LR L
TW5, WHET 2 AR EBM UL UG L TRE I L, F-Em-cmiiibT &
BLOZEBLT ¥ U2 EAT D, MY T — 7 5 X OWRARE 2 £ 5 s 3
209 4 36 A ICHRD HAL, ZOHFITITEL TR THEH 718 4D HBED > H 847
BERTW, MERBZBOLTIHEDO > L. BELILURTOT AR MIL &
WERE L BN AEBINR - T=03, 7 AR MEL BED 7208 0 CEM 10
FLL EOTHBF T D MR B OMEBREIL, 5 BRI T EFIZHT 3.8 55
Motz, FEHEOIITFT X U EETE TOT ARA h~Di%E1E < FE(past exposure) )’
YAZIZEb> TWAHaREEL S D LR L Tng 10
2 7 FT D R T & o BGE T8 6 336 44 D97 O X #iE 2l ~7= & 2 A, 19
AR (BEEBL T 7 — 7>ﬂm@%ﬂto@kﬂbi%1@<ﬁ%k¢
LHIEEL BH@ETIZ 624 341 BT, WETF 2 T BT X B X
%@ﬂ%@ﬁyxwiL4T%otom_ﬁﬁm AT, FEl LTI ES
NWOWEFNEfLTF &, FEUBH VT LBIORT AR N Tho72 17,
PZEREVEIR B OB 1 FIHE SN TS, THET VI =0 MR T3 T #{b
FH AT BENTZATREVED & 2 5781735 CTRED DAL, MK LI A T Ty
TWe, U BRI Tl b T & T LIRSS & 0 R~ 7=l
BRIIIRIEDRBD NIRRT b, T4 /J\ma_ﬁﬂlriﬂrﬂ*ﬁézht 17,
EMIR (b2 8 U A B S - B R A FEUESC, X M5B,
S DT MR F AU & HH «@%nﬁ#otw
TEETZ U U AT B SN BE ISR RITRR D e o To L OWE RN
0%, 19TT FFAZA NV AT A MEADDRREBEIEIC LY ZbTF ¥ v 283 5 T3
T < 207 ANDTHEFE A RIATOIICIRAETIE, {RET 5 95@EH D 90%7% 20
DL E BT 2 Ky U ANCIE L 58 STz, i B E O 5t S R 0 47%
DG EE | 5B B % (airway obstruction) 2352 HL7-, i X BRE 0 & I3 BT 7L
T DTN O SN — AR D o728, FiSEEZA L & IXEE#E L T\ e o 7o,
R EXGERIEDIRIR L 72 0155 Z &b, MO8 AH LI-KRE~DFEX
LT % U CA~DIE BIZ L DEE LD L0 biigEEO 7o 2AHER L
72 T RIRA 52 Cdo 5 FIREPER RV EFER L T 5 18),
2 Z o H T 136 NOFEFH (A VAT A M AFABIRT L2 12E < §E)



T RBUTHE AT o TGS il X BRI KRS & OB WNTRD o7z 19,

R ITEIRED %M?5/%15$W%ﬂbt4%ﬁ®%@%®ﬁ.LOWTﬁ“\
R OFER, RIEMIS AL LIRO o Tz L DL, “{IEF ¥ VWAL
ﬁﬁﬁ’mgﬁ@®wm%éuﬁﬂot@ik%%’ﬁwV~w® mm%a/ou
FNAA s =L — 51 X B AT (EDAXIC X 0 f#ht) (i< @&z 55 o
B OFIRTIX, IS RIECRHEL 72 & DR LI mbgﬂ@ﬂotw

T4 T RO N—FIC AR TR, BbTF ¥ EL BENTFHEE D
il DFI Y T NRAREY TNV RS, BMEE T TR T S 2 LI L ilakEE

B OMMEALDHRE SN TWD, Fo, KV EERFIE LT, Z@bFZ i i<
TSN EBEOMCAFEERZRBO L OWMENRH D, L LI OFEEN R
EF 2 DIELBORCED DO, EHEAFEMEZEL T1D 19,

TR T Z CRGE TR T DGR OR RN S BT & %%W“
TBENTFHEHE O, BEEAICH X BREZAZENC bIRERAT RICZbITR
DO oTe, ZD B L BENIT 156 mg/ms ZiEx 5 kT ¥ o H L
AR 0.3-0.5 pm) I HIFIE < @B S CTunie 19,

AG - FEAETEIE.
AL L7CHPHN T, 3G o Tuniany,

B mE
AL L7CHPHN T, 3G o Tuniany,

SN A

P

VT VEL (GRA) ~OIE L BRRERD  2 7 BE D AR UIEE O sz L 0 3BT
LizZ &%, FIRICE > THIZZEDOLFAREREL TV ORERD D,
L2 L 2D —ADE, RO @b T 2 U BRER L TV b b 5T,
Jili SRR P I T R L OV OO BUSITERD b oo, £ bF ¥
OIS BIEIIAHATH 5 19,

1935 4F02 5 1984 4FORIZ, @b F 2 o7 L 1M RiF< @ sz &
Z5N5 1,676 NDOHEE % 2 » oE TN HLED, Zoak— R
PRI 2R ER . il X B8 0 B B L O OBME(L O F AL 165, liasAdet
L OREE M LTz, JETHI 211 AD 5 B, 14 FHEFFRERR A A, £72 11 4
IXRMEOMRIFEEICEET S B2 bz, JIUKERR - BERT —HF _—
A(U.S. mortality database) |2z D\ 7= HIFFE & bbi L7 fl (Zh 24 18.3 B &
M 13.8) TH VY, XRELE T 1957 F0 Dl L TV DRRBE RIS T
EFETHRIT, MRS AT 16.6, RMEMFRZEETIX 8.3 ThoTo, 7R BIEFEK
PHEBICHORT 28 B OBIML, THEERORBRIE & ik L THE IR 2 o7
(p>0.05), ZNOHDOFRERND, BHOIZ BT ¥ o DXL T LIPRIRN A ED
FAENITAE R BEITE & R TV 19,20



T T2 X< B 1 NTEMEEE RO Hiv, M TFARIT 2 o OERE
(MR OB B SN2 oT2) Bholo D —ALAR— b3E#E ST
% (GEMIAET) 20,
Eﬁﬁ@;‘?@/f%x LAR— F3EEs ST g GEMARB) o i OFLRL F 2 Fi =72 & Z
CERRANVIZLTYIANRRETHY . SHITT AR MilER L OLVTF L
fﬁf&i))m B HiT 20,
22 D B RE R ORIEIC OV TORHENR S DH, _BbF X 256 T 5B 0 I
EHAL-E A, BREMICEHAEEOGTRIENHNT-, Z OBRIARKOFRKIZ~LV
NA (BEMES L L TF ¥ BRI CEE) 20 Lz BT % v ORI
HINCTH D Z & BNy HTi(electron probe microanalysis) & F CHREMT S 7=

20)
o

EPADEERR Y R 7 i
(b TF & NN T D=y N R IZBT 81T 730, 98 6.1
(6/26/°09 ZERHZ LV kR LT2)

D AN EE
IARC : 2B ®
Ty hOMEBBIEO MO RICK ST, BILF X o BNEREHY T
HININMEDR B D LD 43 7RFEIL T H D & .

PERE o BRERL Y

EU Annex I : D3 AMEWE I HFE S LTV 720 10
NTP 11t/ L 1w

ACGIH : A4 12

(3) FFRIREDORIE
ACGIH TLV 12
TWA : 10 mg/m3 ("&b F ¥ >, 1992)
AR 15 (FE)) -
7 v M LT X ¥R % 0, 10, 50, 250 mg/m3 DR TR AL §F S B 728 E R
2B T, 250 mg/m3 & H5HETHi~ORIES X O ERBNADOERERDIZ, 7FH 10
mg/m3 D& 5B TIE D& SERE i (air-space) IS TEE < | AL 2 T IRELRD B
P F MR OISE TR EE X B D,
EFHGRA T, b T # v DXL 58 & MR EE R & ORNZIXBEMES o 7o &
BEINTWD, SHIZTRET & o ~OBEIZ ERMOMMEAL, 1A, b L ITfthof
L OIS L R T IR AL,
PbEDZ &, TIV-TWA i & LT 10 mg/ms 2815425, (LT % v DORDAE




AT EBRIIEME D LIIERICEL T RN En G, 2L O/RE S L2
Wb % % Ad (B MCKT 28BN AMEIEERD Hhven) 125387 %, Skin X° SEN £il
& H WL TLV-STEL 21253 5 f50 727 — Z 1T,
A ARPEEM AT 9
FAIEE BB LA 4mgmd WAYER U A 1 mg/ms3
(2 Fi¥y U ANZSTHH)

DFG MAK -Value 1%
TWA : 1.5 mg/m3 (R : Respirable Fraction)
BRI 19 (FHY) -

CER T Z o OmEICBE L, BRI, B ERRZIR . 3 X U RS R D K
YN EMFLRIEEITIZTE A E BN SN TS, 2EHD L LT D Angebault b %
DJRFIIARHBRIZ L LTV | BRI ENRBD NS ETH BT & VX< EDOR
FEARAFPEIZBE U CIIREILS 220,

W) & O TR RORGET CIE, B b T % COERE ERIEMKST— B U THERfR L X
. ZOFEREPMIEETEOMHEZRED S, H DO WITHMLEZSI R Z T LomAbEon T
WARV, EARENE MIEE, S LT VAR —ISEFERET D L OFHILE v,
kT 2 B ith—7 7 7 2 v NEEEE I L L OEIERSERIE. BT & U 10
RUfTAIR ~EEE RE LT Th D 2 LTI Th 508, EHIRI OIS TH v Kt D
B LA b2 T L 1EB 2T,

TR T Z < BRI KD KESCREDOHRIREAME T L7z & OFERIZONT S, £D%
YPEITHRRIC 2 & AV ERBEE B 200 HDWIFTIRTIMEE R T Z ERNH BTV A MO AR
PR CAOPEEE LR T3 2 L OFRERNH > TUIX LD TH Y 322,

7 v bOMITRY LR RS AL LT &L DFRIIZOWTIE, LT 7 SRR A
C7e b O TR MSEIc 2|0 b F % ¥ UA & MR G RIS AR LI R Th D]

REMED &2, Z DMIFRBEFL PRI L2 R TORRICHBEEEZRD o7z, E- T,
T LT ¥ iz xtd 5 MAK value &8y UAACKT HRAE(TLY) & LT 6 mg/m? (fine
dust) & L, FHIHIMAZ 1M & L TRET 5,

UK WEL ¢
TWA : 10 mg/m3 (Total inhalable). 4 mg/m3 (Respirable)

51 SCHk

1)
2)
3)

4)

5)

IPCS: FEBY b rWE 24t — RICSC) HATER_f#{LF % > ICSC %+ 0338 (2002 4

BT

L TH R #A: 15509 OfLFREs (2009)

NIOSH: RTECS (CD f(2009))

IRIS Cancer Unit Risk Values, US EPA
(http‘//cfpub.epa.gov/nceal/iris/index.cfm?fuseaction=iris.showSubstanceList)

WHO air quality guidelines for Europe, 2nd edition (2000)



http://cfpub.epa.gov/ncea/iris/index.cfm?fuseaction=iris.showSubstanceList

(http://www.euro.who.int/air/activities/20050223 4)

6) WHO “Air Quality Guidelines — global update 2005
(http://whqlibdoc.who.int/hq/2006/WHO_SDE_PHE_OEH_06.02_eng.pdf)

7) California EPA (OEHHA), Hot Spots Unit Risk and Cancer Potency Values
(http://www.oehha.ca.gov/air/hot_spots/pdf/TSDlookup2002.pdf)

8) IARC Overall Evaluations of Carcinogenicity to Humans. List of all agents evaluated to
date (2009)  (http:/monographs.iarc.fr/ENG/Classification/index.php)

9) (th) RARPEERMETS  FFAREORNE . PEXEM/ETHES 50 & 5 75 (2008)

10) European chemical Substances Information System, Annex I of Directive 67/548/EEC,
LB O L (8/17709 HERR)

11) National Institute of Health:Carcinogens Listed in NTP Eleventh Report
(http://ntp.niehs.nih.gov/?objectid=035E5806-F735-FE81-FF769DFE5509AF0A)

12) ACGIH : TLVs and BELs (Booklet 2009)

13) Deutsche Forschungsgemeinschaft : List of MAK and BAT values. (2008)

14) UK : EH40/2005 Table-1:List of WEL (as consolidated with amendments Oct. ’07)

(http://www.hse.gov.uk/coshh/tablel.pdf)

15) ACGIH : Documentation of the Threshold Limit Values and Biological Exposure Indices

for Titanium Dioxide. (2001)

16) National Cancer Institute, TR-97. Bioassay of Titanium Dioxide for Possible
Carcinogenicity. (1979)

17) IARC: TARC Monograph Vol.47. (Titaniumdioxide, 1989). Vol.93. (¥fi)

18) Deutsche Forschungsgemeinschaft, Occupational Toxicants. Critical Data Evaluation
for MAK Values and Classification of Carcinogens. Vol.2.(1991) p199-204

19) A A2V E - T ie v & — | oy S fs Ak E VRS AR I B (2 S < BETE L E e
LRV T — 2 5, Wb T # > (1996) p202.

20) IUCLID 13463-67-7 (2000)
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