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YT — RUIREHEER, EREEE, L — AR, AR, RERD L, T AT 7L
~Z AV
RGNS AREE, SULFL¥E, FHUTL¥E T4, BT T
4. (R
(1) BB 5 Bk
7 AMEE
BOEHE
#2085
Z vy M BT ¥ o 208G L858 OB EIL 20 glkg Th o719,
Ty M ZbTF & a2k b L7546 @ LDso 13>20,000 mg/kg , >10,000
mg/kg, >12,000 mg/kg TH -7z 20,
~ 7 A @R T HZ ERA B LT28E @ LDso 13>10,000 mg/kg T o 7z 20,
U @R T Z v E R LT 56 D LDs013>10,000 mglkg T o 7o 20,
INKAK =T & v RS- LT84 D LDso 13>10,000 mg/kg Th -7
20),
EBRE KT DT & v DR EERBE R AU TICE L DD,
~ U A 7 vk AV INIA S —
A, LC50 AUEE L FLAEE L AUEE L FLAEE L
#1. LD50 | 10,000 mg/kg A 20 | 10,000 mg/kg {4 & 20 B L FL I L
#Ez. LD50 RO L GO L 10,000 mg/kg A 29 | 10,000 mg/kg (KT 20
JElE, LD50 RLARHEE L AL L RLARHEE L AU L
fat e 2
WMAIEL
Z v MZZBbTF & v (T2 —88E LUV TF A 2] AL 8 L7 BRI
X< EABEBBZRDOT v MiliTT v U KR EBERE OFE 2RO 2> 7217,
b2 gk (T2 BRI oOR) FEREAY e T s —UailEES YD
T ENRT T ASDOIEIENE G EBR THODIC I TWDIEN, b ¥ VEEEHT
IV~oru7y—VOBET A AT 7 Z—BULXUBMETT 52 LD in vitro IR
THED O HAILTW D, TARC 1%, BT & oMl EITas (ZEbsr 1 #)
KT AN b _ttf\ﬂf_m\}: LTW5 17,
T DA DOFEFEE
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2O & EFEEITERO R o T, Fl—HlIZOWTHilaNICY 7 v 7 7 — VRN RIE L

TR A B L. & GIDRIERHE LD IKED B > 72 19,

Z v R T 1.25 mglkg ® LT ¥ o OKENHEGIZ X U FEREROEE), KTk X
5 AR LAE I ~ D SN FR O BTz Y,
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T eNHE SN TEY  ZORILY Ui~ 2 v 7y — Uil g FHvie in vitro
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U FE DT T ERE & FEROBEClL, U X oMl ZbF ¥ k%

KUENEE LIAER, 1 BB LANIC IR DD 238D 7=, FIROFES, IfilakE

DR & & BTN T @b TF # RIS 2 MilaAiia 0B & 2372 ROS 23 8 -
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o7z 19,

Mafzey e 5
7 v N ORI RKAE DT 24— BRI T kT ¥ o (KL% 0.8-16 um) Z#& 5L
o fABHIIRD SN, B Lz~ r 07 7 —COREICH T ek A E
BRELIZOATH-TZ, ZOM, T v bOUH X% H W in vivo ilklik ClI& T
bF % o OFRHEAIEIE Z 5RO 72> o 72 17,

A RIS K OV B
FIE (SIESE) OB FEFRFER & L TR IN TS : UV XORRE (I
5, #BE) 12100 mg O F{LTF ¥ % 24 WS L X< L., 48 i I2
22 L7 Draize iR (RFTHERRGRER) CTIRBIETRO Dotz . —F, v
¥ (608 Z#HIEL, KE (BE) (205 g DB _@bLT ¥ % 24 RefIE<FEL
722 A, DI RRIEEZRD-, Fl-EAEy VERIFEL, BE (EE) (2 %
bF 5 2 28%~—A b (EFEHEKTER) 285 LIEARIEITRD b otz
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Wit 7 v F R HEte LT Z Q%) D EIRIC L D bR RIENED T~
(WIMARB), £ VX0 FEFERESEIC 100 mg O (LT X 2R L. 570t
WP LT, T2 BERIZR LI DN RIESUSITER D S hro 77) 20,

A (S
A L2 @i T, s 3G o T,

T EEGEE (G - BAEFEME, BEBEMERFEME, BB AR
INESE
7 v M LT ¥ > % 10~328 mppef (106 particles/ft3) DL T 2 FE#, 1 H. 5
A8, 138 7 AMBAIELS B LTz, ZOFER, ZBbF ¥ VB ROBEEIC LY 5 &
FlZ ST B2 HAVD RUEZ R ik A Uz 19,
Z v Mz VT T 0 A B2 5 BONF NI T R{ETF # > 250 mg/m3 % 6 FEfE],/
H.5H /@, 2FMIEBELIE A, LT ¥ 2TV IAALTERED~ Y
07y =R, EEaY RN ERB LT L AT n— LR EEEN A
LCWe, ZORERIIHEML, EEB L2 (LT ¥ b0 B AR 28

L7 17,

?y%*%Om@m®*@m%&y%6ﬁ%/H 5H/H, 4 MEIX<FELL L
v B IRENFRD B, F2RSEMT 50 mg/m3 DX EETIE, [E

i n‘ﬂ%ﬁk’jﬁflﬁ%i'()\%%ﬁbgfbﬁlm DO, S HIZHESEMHT 10 mg/md DX BEE

T, MREEICRME (L2, T RIERRE RO T 9,
v?x 10mwﬁ@ feibF 4% % 6 Wil A, 5 A i, 13 HMIE< T L= &
A, REXITHBAELB XL OMRERLNRO bz L ORE1IH 5, TR
fﬁbnkmmﬁﬁfﬁﬁﬁﬁm%mwtw
Z > b (ChR-CD, M, 1#f250C) |2 120 mg/m3 F721% 1,120 mg/m3 ® _fE{kF
AR CA% 6 BB, 5 B/, 4 BEWAIZFEL, 1 ERBIE LR,
LOAEL # 1,120 mg & L T\ 5% 20,
Z v b (Fischer 344, PBIARH) 12 100 mg/m3 O b F % ¥y U A% 4 FERE]
H., 4 HFMEHWAIZ<FEL, 14 B E CBELMEE, BEOBEEHK TR X
OS2 b A 3R 7o 20,
A @MMN[%) 120.1, 1, 10, 35 mg/m3 D _fRfbF ¥ > % 6 il H, 5 H
S 4RI EE L, 1, 8, 26 WRBIEE L= aleifiih o EoNg 2 —4
—b EAET, v /w7y —VORERENAZRD -, NOAEL % 35 mg/m3 & L
TW5 . £727 v & (Fischer 344, 1) (25 mg/m3 ® _[#{bF % o 6 K],/ H .
5 H,/M, 24 » AMWAIZ BB L7203, WERERRIERE ST A — % —DZE{LITRD 5
NWienote, 21 » X< BEOMMMET LT % VIREIX 2.24 mg/lung Th-o
7~ 200
7 v b GREEA, M, 18 50 PC) (2 21.1 mg/m3 O kT %> 5 KA., 4
B, 1 FREBRAESELLE 2 A, RS & bICHERB IO o EiE



BEOHMARD bNT, Z ORI A FRORFHEL & T @I ¥ v O
fH 35 & USRSk ~DIR % B3N L 7 20,
7 > b (Wistar, #, xR 23 DL X< @& 1F 22 PL) 12 (b F ¥ > % 42~328 mppcf
(106 particles/ft3) DR ET 4 8] H (2 FffElF &), 5 H @, 13 » AMRAIZL &
L. 7T ARICEIELIZE 2 A, #BEGEOR 10%23HICER L W7z 23N ik Ees
TR~ DREEFEITFE O HiL7e o7z 20,
7w kb (Wistar, W, —#f 24 L) |2 8.6 mg/m3 D _fR{bF 4% > (7 F &% —EH,
KiFP¢ 4.8 um) Z TR B, 5 B 78, 14EFBRATSELZLE A, HE
707y =V BT X kAR, RO % %kio)/nﬁﬁ
T H R EBR LT~/ u 77—V %R 20,
Z v & (Fischer 344, M, —#£ 10[C) (2 3.2, 8, 20 mg/m3 D _f{kF %> (LF
SV CRIFEE 1.22 um) & 7HERD B, 5 B, 1AERIRAIESTE L E Z A, Jifi
JAlzF % BB~ a7 7 — Y OIR L B EEAH R EINNTE i, Mila R
AR D RERCITE R, 6 L OVHLERMIAL DI K 2 IfifukE o (R R H9 722 R 235890 &
nNoEEHIT, VU ANHIZT ¥ R DOREZRD T 20,
Z v kb (Alpk:AP, e, —#&F 40 PC) |2 5,637, 6,476 mg/m3 D (LT X % 6
BB, 7H I, 28 AMEEIESFEL, 52 ME THE LI Z A, %ﬁ@ﬁﬁ
BE, REHMN, B LOMERICHREEEE OBFEWVTRD bR oTo, SIS
DENROERRD bl X< 8 4 WEREZICHFEEME~OMa~ 27 o 77~““
22RO, MilaDinE 28152 L7 20,
7w & (Fischer344, MERIAH], —#E 6 L) (2 10 mg/m3 D _[#{bF ¥ % 6 FffH]
JB.5HH, 285004 » ABRAIELS B8 L7, RER K OV E R REE &
DEZEBD D> T2 20,
7w K (CD, MR, —F¥ 200 P5) (Z 10, 50, 250 mg/m3 D _fE{bF % o (BRI,
bif% 1.5-1.7um) Z 6 W¢f], H, 5 H M, 24 » AW AL E L2, FRIKAY
FTiL. REZEE), FETRIC ﬂ%imw%nf\it@%ﬁ%émi#@ﬁﬁ%wm
AR BEICLEVIBEIN 2o, FFEE X O < BRKF T
2B CADWEZRBDTN, VU EE G NGB TCORINTRD o7
20),
Z v b GREtR X OMEEARD) 12 1, 10, 20, 90 mg/m3 O _f{bF ¥ > % 16 #[HE
RN AT 5 SHTFERN D, i~ TF &% CAnfEET 1,800 pg T - 72 20,
Z v~ (Fischer344, YERIRBH) 1 24 mg/m3 D _f{bF ¥ o Bk T3 X OV
Wi fli~OAMEE 928 ng (BRI 1) B L OV 1,184 pg (ki) & 7RI % 6
e H., 10 HEWAIZSK B L& 2 A, MORIERISZFRBD ., £ OFEE TRk
FCHRDN o T2 20,
7w & (Wistar, M) (2 10 mg/m3 O “f{bF ¥ > % 19 KEfll, B, 5 H, i, 24
y ARRANESTE L, 6 » HRICBELIZE 2 A, IEEORINE X O o
FH AT )T T ADRINERD T 20,
Z v bk (PVG, H5IAB) 12 10, 50 mg/m3 @ b F % % T, H.5 H /#



75 HEAIESFEL, 64 BRICBIZE LI LA, MRkt O~sa 77—
. AMmEGEME, 3B X OWEERICEBNTRD bR o7, RO T A mEk
DL PP E I ERD WA L H 5 20,
Z v ~ (Fischer344., M) 12 50 mg/m3 D _f{bF % % 7THR, A, 5 ARIEA
IX<EL., 63 HIZE CTHIZ LA, My ik oAb a-cia ol ~27 v~
7 — VBHEICEBIRD b AR R 2R OSSR SR o T 20
Z v & (Fischer344, MEBIABH) (2 10 mg/m3 O _F{bF % v % THM, B, 128
M AIES T L, 12 » A% £ CEE U2, HRE, MfaitE, fif i3 el
LZanT, Mg~ 7 17 7 — VRIS S BT EZRBD R0 o7 20,
Z v b (Wistar, ) (21, 10, 15, 30, 90 mg/m3 @ _f{b.F % > OvF AL K-
£ 1b5um) & 7THEH. 5 H i, 222 HEW ANIE<#E L, 38 Hit £ THIZ LT
& ZA, MinoF 2 CEBEEITE BREKRFICENL, H5BEZBZDEY
VORENCERET D 2 L A BIE LT 20,
7 v b GR#E, YEBIARBA) 12 1,000 mg/m3 O “#R{bF % % 6 B, H. 5 A /i
4 AR ANESFE L, 1VERE CHE L L ZA, BRME X OYRERAT RS
U728y U AAZXE T D AR D3 38D B L7z 20,
Z v b GR¥E. MEBIARBE) 12 40-60 mg/m? ® LT X & 1-12 » H R AIEL
L& ZA, MifikOREEZRD, FMEMECAM, KUE XK, B X OISR
DEEL STz 20,
~ A (CBA/ca. MBIARH) (22, 20 mg/m3 D " fi{bF %> (LF LR % 20 I
%/H\7H/ﬁ\mﬁﬁki024HW%A1<%L 10 B CRIZE LT,
ZOBETCIE, Moz VT 7 ARRERARD DL B THRICRAY —)VE
(Pasteurella haemolytica) %= #%5- L=, = OfER, 20 mg/m3 T 4 HIIE< #& L7128
THEZ VT 7 ADKRTERRD BT, ZORETIEMNLTZ B AN L,
RKENR~I 077 —VIZRET H Z & /PRI B LT 20,
E/LE > b (Dunkin-Hartley, #f) (2 23 mg/m3 ® _f@{tF % LFAH) % 20
e, B, 7 B G, 14 B AIELS FE L, 6 % £ CRIE LT, ZORFTI
Y~ DB LT DT BRTHICL Y A % T H (Legionella
pneumophilia) %5 L=, ZOFEE, < b Ks, BT ¥ R 1
WE~wrua7y—UNRBEsnz, 7V 7 7 ARICENITERD behoT, F
T LI HA R T A~ R BB S e o 7z 20,
Ty b GREE. MEBIARBA, 18£ 30 L) 1T 24-26 mg/m3 O (kT % > (LF v
) % 8§ H, 5 H ., 3HEMBRAIXSE LN (X EKRTH 4, 8, 16, 24,
oﬁﬁﬁmﬁﬁﬁ%ﬂ\%%%m%TEEA&#b?@:L%@ﬁmhokﬁ\m
DETD/NT A—=Z—TEMIBD L2720,

Z DL DR S
RENEG
INKAH—IZ3mg DT ¥ & 18, 15 BRKENEE LT BE T
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DI ORIER X OE D% OB L 2588 72 17,
Z7 v MTANVAFTA b (FLUBEER) HAOHWTIBbFZ B CARET v MIRE
NG L72E 2 A, RIEEBLOV2 T —F U RHEDO TR 7R 7= 17,

mECE

7 > & (Fischer 344, MR, 17 20 JB) LU~ v X (B6C3F1, MR, 1 #f 20
JE) 12 6250, 12500, 25000, 50000, 100000 mg/kg O —Fe{bF % > (7 F &% —E )
ZE it e 14 A G AR A &G LIoBa i, BEEEIEEEO b, REED
MBI, FHREEET I S BEEERD bl o Tz 20,

7 v M(Fischer 344, M, 150 PDB L O~ 2 (B6C3F1, Mk, 1 #% 50 L)
IZ 25000 ppm F 721% 25000 ppm O (LT X o (T F ¥ —ER) Z G &£ T 103
TS L, 104 88 BICER LA EHSRE ~OFBIIGEED v ho Tz 16,

- FEE T

A L2 # PN T, s 3mE o T,

B EnEE (EREE)

F A F 7 AW (Salmonella typhimurium) TA100 £k, TA1535 £k, B X OKIGHE
WP2uvrA # (& bICHEER ) 2 HWico o A AR BRI, ARSI
S9IvI A (T b, TR VU T UNLAL =D GAGT- IR E 72137
N —)VEEROIFI 7 v Y — L&) OFEIZ) DT LT Z o (99.9%
Fii 5 50 pg/plate~5,000 pg/plate D&IFH) OEEFMEIIBE I N2 o7, FTo
TA98 ¥k L O TA1537 ¥k (L Hic7 L—Aay 7 M) ZAWEEA bIRERICE
RIFMHE RS R0 2 &0 D, A AARBREEME L HE S TS 1019),
LT AL DV T N A AR — IS~ OB ERFHEE IO O NT, F
T2 ZDWESAT 77 ) U A VAL K DB B O & 8122 727 - 72(TARC) 17,
20),

b NGV AERHE SRR A VN 72 DNA G AGRBR CF X ¥ U I A B S BR T B < |
F o BHETERIENE 780 AL o 7z 20,

RALA 4 2 AEME RS HE R IBAL 515 (Bacillus subtilis) rect+/- & B AERRME CHATERITE WX
R BN o7 GEIFTEREL) 17,

7 v FCRFEAHL, HIZ 1,000 mg/kg O LT ¥ & HERR OERE W, 740
UEHEIZ LY DNA HERBRZ 1T - 7232 Thd o 72 20,

v a ¥ a v T (Drosophila melanogaster) % Fi\ = (HII S BL58k ClX. 0, 100,
300 mM & T & & 48 BRI A GEM-AB) BESER, BETH -7
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]

aBR 71k il FAARAGAE - Ehf il A

In vitro | 18)RZ25R8 Bk F A F 7 AETA1008k, TA1535k1D. 19,20 —




(S9DH HE TRl H) KIGEWP2uvrAfL17. 19), 20 —
AR T 7 AETAISKEFS L UTA153 7K1, 19, 200 —

AL UR SRR ST NI AL — AL, 200 —
DNAE piaER b NG R A 2 i e 20 -
DNAEERR }5 85 (Bacillus subtilis) rec+/- 1720 —
DNAH &R ININ A — i 20) _
REHDNAA B 7 MFHERE20 —
PUERAN S /N B A B —PIEL(CHO) 20 —
~URAY T p =<l | T R oS 2o —
In vivo | DNA#{EER 7 v h20 —
A 2 SR v a 7Y a v (Drosophila melanogaster) 20 —

— R Bt 7 EbBERF R0,

F RN

At

S ONESE

MERESS 100 PEod CD 7 > ~ (5 3##H) (2 10, 50, 250 mg/m3 O _fig{b.F % > (JLF v
R 99%, 84% W ANERL ) A, 6 KEfH., 5 H T 2 MW AIX< &
Sz, KIS BREOHREZ >~ N2 3 AR B, 6 »HH (GBI, 12 » A
H (10 18) (2B LIRS &2 ATz, ZO/E, AR, RED XORARA FE
EWTRD b oTo, BPENZ P To RS TE R RO bR d
ST, MilEE (WifIE) 133 & U CRIBEIL < SBRECHEREE HICRO Hiv, Z D4
FEIED R IREE (2/79) . (RIBEERE (1/71), IREERE (1/75). mIRERE (12/77)
TH Y METITIREE (0/77)  RIREERE (0/75) . HIREERE (0/74) . WIRERE (13/74)
Th ol FI-SENMAE R LR S A DI AMFE IHETHIRRE (0/79) ., KRR
(0/71), WIREERE (0/75), MREERE (1/77) Th Y, METITEMEE (0/77), (K
BERE (1/75) . "HIREERE (0/74). EiREERE (13/74) Th olc, TedsRor b 2 KR
FEORET 1 BRIz, 24 b R3S Sl LR EIC & VD | 5B OB IR
DOHNRNoT, BBEEOIIRELEENA LRV ERZOAEA L Z#T D0
IREECTH 72 LTWD 1D M, R4 Ltb%@%@bmm—& ThH 7 v b
WCEBRICEELZESG THY . ZORRE b MIMET DITI1T 2 G PRI EEM 235
HEDBEZHRRLTND, Ty FOMIZIELS & éntgﬁﬂt%&,woiﬁ%x )
- RIS ANTIER 77 V7 T o AME R R (A — N —m— FEG) L7ofR
EEZLND, DFED, 50 mg/m3 DX FTET, ZfbF ¥ L E2@DTe~ s n 77—
URtAIR LRI, & L ClEEO B LT X VRIS KERICERE L T\ 2 ED,
ERERIEXKBEEZTRTHLOLEEZONDS, 10 mg/m3 DE < # Tl “MICHE N UK
i+ (PNOS: Particulate (Insoluble) Not Otherwise Specified) ? F:H#E——3a &
(air space)ffidiLIEq ! Cf%f:ﬂ’bfk‘ 0. BHEARROAEBRERITRED LT, £ L
THEAR N RS 234 U T 55 WHNZEIE T 5 ——%7- 3T b D Th o7 19 20,




7 v MIBARLF LY A XD kT & /% U A% 250 mg/m3 DY F Tl AIEL<
#& L7275, 104 3 H £ TR FHIFEE TR O bR o7, 104 Hf#%ZIZ, 250
mg/m3 O LT & 8 U AiE< B’éﬁi%ﬁ#ﬂbf:k Ay R EEB AR IO
AR RRAE 23 7 4 10%35 K OV 15% D EW) TRRD H AL, Z @ﬁfiﬁif%oto
HEVIERRETOIXSE, H25WTEVHIFTO O EEOEAITFED b7
N T 18 ,20,
Z v M2 10 mg/m3 O LT ¥ & 18 Wil H T 2 ERIES B\ L& 2 A, Jifi,
fygh, K OPER IR R ICIEREIE K 28 » 7= (RTECS Y TIXHR N AN
(carcinogenic)) 3,
HEHES 50 PLD Sprague-Dawley 7~ & (8 HfH) (2 15.95 mg/m3 D _f{bF #
(WiEEARBA) %, 6 Wi, B, 5 B /@ T 12 HEWAIEL @& E 72, 140 BM% (&
HIZ< B D 128 BIE) ICAEFELTWARETHOT v M EZR LR E Nz, M
HEENZNOFEAE A BITEO R RS T NI BERETEN LR 116 B LV
113 8, HEOIREB LIS BEHTENEN 114 BB X120 B CTh -7, £
BRI R TO T v b OAFEIE, METHIREE 39 L, I X<EHERE 4L TH Y, HETIX
ﬁ%ﬁ4ME\ﬁ<%ﬁ4MEf%oko%E%@K&%ﬁkﬁ%ﬁ@%?ﬁﬁLm
ﬁ<\ik&ﬁmi5@%%&@E®ﬁ%@%mmmmﬁﬁmﬁmfﬁ$ém@w
572, IARC UV—F 7 7 L—71%, ZoBmFHIE BHRINENZ &, F-kbig
FIRL~LTOIESB\ETH D = k%h%bfwém
7w & (Fischer344, MErE, 1 #F 100 PC) (25 mg ® (kT % > (OLF AL KL
T 1.1um) & 6 HE[ A, 5 B/, 2 MW AIE L 5 L7223, EFHIsEA,
R 0D T B e ds L OV A3 AUFE AR RIS RRE & o TR < il D bds L OV
DI R T 7 —VERBBRBO DAL T 20,

Z DD R

O 5
Fischer344 7 v k (MEKES 50 U, 9 i n) % 2.5%35 KUY 5% (9 1,875 35 L U* 3,750
mg/kg REIZHE)O LT %> (7TF%—BR, ME 98%LLE) #& ekl T
103 JEMEH L, ks 1 #E#% (109 Bl (7 v bEE&ER LR EINZT-,
ERAFER TO T v N OEFEICEGREL S IREE L O CHEME L HICHEZEITED D
7R3 T HECITRTRREE 36 PTIT sk U CIRIR LI 5-7F(2.5%) 31 VT, ik B2 15 5-AE(5%)
37 VL, METIoe FRAE 34 LIt U TIRIRER GHE, miRERGHZNZEN 36 L TH
olc, REEENCE G & XHTRBEOM THEEITES | &0 X DMEERA4H
JE DA B 2 B MERE R 5 12 B\ T S e o 72 17,20
B6C3F1 v A (MERER 50 VG, 5iflm) % 2.6%3 L0 5% (K 3,750 35 L T8 7,500
mg/kg KEIZHYB)O _@RbF 2 (7F 2 —ER, #E 98%LL &) %5 T T
103 EMEH L, R E 1 #E% (109 Hili) (o~ v A& Bk LRt 2z iz,
AR TO~ T A (HE) OAFEICKHRBREE OFEZEITRD T *HHEEE 40
PCiZ skt U TR 5-7#£(2.5%) 32 B, SRR GHE(B%) 40 IETh 72, —F . M
v U AT GRS W TG BIRIFN A B AR T AR Hiup = 0.001,




Tarone fFHT)., xf FREE 33 PCIZ ok U TR B 5-15(2.5%) 45 T =i B 5-#£(5%) 39
ILCdhoTz, RELENCHRGR L GBEOM THAERITEL, $-RE5ICX 25
FEAEMAE OB 72BN MERER 7 IC B W TRIZ S uie o 72 10, 20),
7 > & (Fischer344, MR, 1 #F 60 VL) (Z 1, 2, 5% D [l % o & E et T
130 #FFE L7z, AWz LT % AT @b T ¥ VB ERTHY . kT
Z 2 28%% KL OVERE 72% M 5 k% 10-35 um OFH A TH D, 1, 2, 5%EEHIE &
Z 750, 1,500, 3,700 mg/kg (K&, HIZHY T 5, TORER, AFHECEEEN,
MIEFA9F L O AR RA _EBUE I R BREE & O m@%m@@otobwbam
Bakﬁﬁu?émé)ﬂﬁﬁﬁﬁ’é7 v MO B, FbT 0 REIESEE O D T Z
THIZE SN, ZORMETORNANETIRD S oiz 20,
DT AT N RS — (MR 24 VT, 6~T7 @) 12, 0 £721Z 3mg D
MM%&V(%WI%\W%#M%@QHm)%omm¢ﬁﬁu (R L 1 Bl
T 15 BEMEKENEG Lz, BREGOATFEREBIELIZL A, BN BG%
120 % % Tlo, HE5HE2 80 lt: £ TITHEL Lz, KUER L USRI EE 2780
T DPRERZ OV CEMEBERIFT R 2 17223, F G5B CRUEIZR T B BRI
D HNRIS T, R IREE (208) CTREICHLIEE A RD T 17,
T v M %D {bT X o EEGREET 2 FRETHE L&A, BHEAILR
O LR T2 18,
IEENEE G-
Wistar 7 > b () % 8 Z/v—71250F, 0.9%ME LT U ¥ ATHRE L 7oRDiR
(granular) “E(LTF % > (WMEAREH) 2 ml ZEENES Lz, Zv—7"1 (9 #l.,
113 JB) (21 E 90 mg O bk F ¥ &2 1 B <5 mEkE Lz, Z1v—72 (5
s, 47P8) IZIX 5 mg A HEE G Le, 7 v—7'3 (4 ik, 32C) 112, 4,4 mg
O_fRbTFH Y GREE: RE10mg) # 1 T3m&ES L, b3 70—
OHBEOXHEEEE L, 5 M Wistar 7 v b (32 JB) [ZABRRIE/KZE HRE S L
7o EEIAAF IR IREE 120 BICKk L2 ENo 70— Tk 120 8, 102 8,
130 @ CTH-otz, £ N0—F 2BLOV L —7 3 TIXMEVENICEEITBIZE S
MoTed, TN—7"106LDT v MEVENIZHIE, FRIE, BIOEELZRO
(ZOEIIIIREN T W e oTo), 7edsxtlRRE 2 VI IERE NS 3 Bl S vz 17,
20),
Marsh-Buffalo i~ 7 2 (6 » H it ; xJHREE 30 JT, #5832 L) (20,25 mg D .
fefbF & (MEE=98%., FAEETOME) 0.25 ml # 1 FERENES L, &5 18
r ARRICAE KRS TV TO~ U A (R 10 T, #5H8F 13 T) ZfFS Lto
ZORER. RHREE, BGEEE BICE G D D VIEZ LIS O FAL THEB AL
DN T, [T—F% 0 7 TN —F I LEZ BRI TZEES D20 EHRR LT
5] 17),
Z v b (Wistar, W, 18 47-525) (25 mg O _f{bF%> (7FFr¥—ER) %
HEERENE G- LT, 5% 047 B 236 OGR4 SRIT e R & oEWEER
LZenolz, 7w b (Wistar, M, 1 8% 32 P8) (2 3 #H T 2+2+4 mg (1 [7], A



¥ 10 mg) O kT x L (T Hx—EBR) EHEENEG LT3 5% OEFH
ek K OIS I RIS IREE & OB TR SR - 72 20,
~ U Z (Marsh-Buffalo, #ff, 1#f 30-32 L) |2 25 mg /O kT % o % Hla
REREN S U 18 » A RICHBIER LTS, IR AR SIS KT IR EE & O EERD Hiv7eh
S 77 20,

BTG
Sprague-Dawley 7 ~ b (#f#E4% 20 PC, 13 ) (2, 1 ml OAFREE K E 7213 30
mg/ml O LT X (299%., =95%. =85% D 3FE) 1 ml ZMIER FiC 1
B Uiz, BSBOEFREBELLE A, BB LOE _BILF 4 &5
FEIXENZH 136 %, 12601, 146 %, BLX 133 HHEETITRC LTz, &
DT N—TIZBNT b EGENAIEL OTERITR D i/ -7- IARC V—F
T I N—=TBIARRGRHEL LTS 120

KBNS
Syrian golden /~A A% — (MERES 24 U, 6-7 ) 123 mg ® kT ¥ > (fl
FERBH, 97%3<5 um ORIF£) BL OV [alv' L B E# 0.2 ml 23 1 [H] 15
HERENEL Lz, 2> b —BHciE_y Valv L o 2 G L, 5%
DEFREBE LA, XV a ]h"l/‘/ééﬂi?x“ﬁﬁiio‘i(ﬁiﬁﬁ{bv’“& =y
Valv v AREEGHIIENE 100 B, 70 BEE TISELE Lic, —@bkTF ¥
/=$VCNQEV/&a&5ﬁ®48E®m£(%ﬁ@117ﬁ\ﬁitﬁﬁh5h
AT . & (JLEERE 3 7 AT, R LA 14 #F1, BA 1 77D . BLOW (B
ME1 7T, BAA 1 7P RELERAA 15 7T, IBERAA 1 771 (SR OF
FRERBDIZ, 7BV [al v b Bl 5 RFICIHSE O FLIANE 2 4 P& 38 7217,
20),
INIA KL — (Syrian, #E) 121 mg © kT & CKitk) % 1878, 8 EMA
EANEE L, 130 % E TR L, FREESCHA AT ST, w5@¢2
VT NHEE S C O R IE DS BLEE S 47z 20
~ U AT 100 mg/kg O R b TF & > OKE NG X0 BT ARSI LT 9,

AN G-
7 > MZ 360 mg/kg O b F Z & 2FEMGRNE G LT ZA, RYF Y &
INJE A TR F T EEALIZIEE SR E LT (RTECS EYEHE : &5 (neoplastic)) .
F72 260 mglkg OFH-ET 84 HRIHANK G L Z A, FERIZATF U o
JEZRD, T EGEAIC IS R4 Lz (RTECS E¥ETIIEEMEME TH 5 h
B (equivocal tumorigenic agent)) 3,

(2) b F~ORE (EERA K OEFH)
T AMEET
&Dﬁ@ént;%m%&/i%”mmﬁi&%zenfwé 1R K450 gD
TEMET X AR OB L GA bR AT IEL 24 RRE LI E ISR S 7 19,



20)
]

A R M OV e
t%@&gzﬁotDmﬂﬁﬁﬁ(ﬁﬁéﬂﬁﬁﬁ)KiD\%O%(BH%%ﬁ%
(Z8A) TR EIEDED bz 9,

vORRAENE
290 N DR EHRBEF Ry FRBREAT o IeBEIEDO BN e hr o 7 (Gl RBH) 20,

T IR TEEE (A - AN, BEENE. BBAMETR)
TEBbTFZ I BESINTC 3 ADTFBEIZONWT T —AAZ T 1 ATV, il
DREEF LMD THOT 07 2 BB L~ L TRO L & & bIT, o 1k
FH U EPERBICEWVWI EERE L, FEELIXZOr—ADLGE, kT &
VAL L TR E T o A 5 EHERIL Tnvd, UL, 3 AH 2 AD B
Th V., BEEHEIZHRBE R ER 2 A LTz Z & Eofho 1 AT Z o g
bF & o THIZRM SN DRI S FE ORI 2 X Tt Cinie, 207 —RIZ
ONTO LT Z o DIEL BRI TH D 19,
ZEBbTFF O CAMERHRE SN TED, ;@Wi%ﬁhf%tbk%@%@@
PR C R STz, MRE T I bT ¥ v oadiz 13 FE b ->TE Y, m@@
FhEAE, MBI DT D eI BRI T 2 o DILE D LT RRE TR
& HITHLEEAR AN A DT S iz 19,
ANAFTA N (FF SR i L5 T < T@HE OLF AR Z@gRbTF 2 o 1cbid
é%@%Xﬁ@f1%Aﬂm%®5%mwwnoﬁui@i<%ﬁ%ﬁ&ok)
3 NDTEFEIZRE 2580, REETRO L NEIE (170 AH 4 NIZHRF)
ERLEIETH-7- [TARC V—F 2 70—, vz X ﬁ&mﬂig@@m%
B LZICBE 20 TR LR LTV A] 17,
TRMET B EICEEDIATERESG Tl B 1 4 (9 FRIEKE) 1. CANO
RAEEBOT, b AFERICHHIMREZ R & 2 AR KB IO &2 B
kD OT IR LB B ivTe, kT & o T TEW TV @i ofigs) (1
B) BELOBIMFN (2 #) LGz 2 A, MEMRRkIC BT
B DI &R, MMOME & P Tz, “EbETF & ick
DRI L. —BET & U CARICI T D v U a A bEamic ié%@ﬁk
RRTLHHRENDHH, LinL, BT ¥ RS T8 o < HEE Ol K&
DNVF N ZFRIET & O PHERE L T DI b 00 b b1, *F%ﬁf&fbmm%ﬂ
BRNEDRE S DD, El T 7 T T 15 DL RIX< 88 L7 5 1T #t
HEAEDERD B2 r o 72 17,
ANATA NEADPD (T & o2 50E T 2 THTEH 207 AOFHBFEIZONT
Wi Z T o7& 2 A, [UE XOMEEZE A E kS LTGRO, L5
FDHH 26 NTh X #BECABRIZ, &2 WIXRERZ2REFEIRZE 2RO 7=, £



DHIHLD 8 NZIFV Y B ENELT ARRA SA~DIEL BIENH D Z B3> T D
IARC UV—X% 7 T N—T1F, ANVATFTA MNEAPD b T & o 2 8ET HER,
S0 & — ERRER (C CALEL(digest) T2 72 DI B E IERRER S A R & ER{LTF X D
MAICIEKBETHZLICRDZ b, ZBET X o OREZFAN LT 2 & I12iE72
B2V, LEERL TV D 17,
&L BEYE T TEH< 209 AOFEFICHOWTOWRFHE T, BIoLERICEDS 78
A@%@%:%%A(l SEORKBEE) ORTARO LN, ZOETTRT
BT # U RRRA X U T 7 . BEOBIET X R ~DIE ENH
HZE0ND, EEOIT, MEEOK FIXIELT F Lo bDTHA D LR L
TW5, WHETF 2 A3k EWM U BUS L CERE I L, - EiR-Cistiie T % v
BLXOTEgLT ¥ o 2EAT D, BT T — 27 8B X OBBEARE % ££ 5 fiEk £
209 4 86 AICFEO HAL, ZOHFITIFETL TR TH 184 D0FHBHED > H 84N
BENTW, MBERBZBOTZHEHED I L, BELLEIOT AN MIL &
MR & B DB N5 -T2, T ARZ MEL BIREO2WHEF O CREH 10
FLL EOTHBF I D MR B OMBBREIL, 5 FREOFEE LT 3.8 M
Motz, FEHEOIITF X U EEETETOT ARA h~Dif%1E < FE(past exposure) )’
URAZIZE> TV DL H D LR L TWnn 17
2 7 PO (kT & L BGE T 6 336 44 D7 iE O X #g 2 di -~z & 2 A, 19
%’%ﬁﬂﬁ(%ﬁ%i@fiWa)@m@%nto@kﬂbi%f@<ﬁ%k#
LIEL BHBMETIL62 4T AR EZRDT-, (LT ¥ X BT L DM X
ﬁ@ﬂ%@ﬁyxwiIAT%oko%uﬁﬁm IEOT, Fol L TIECES
NAHAWEIIEf LT Z o, FHEUBB IV T LBIONT ARZX N Tho72 17,
WERIEMERTZR B OB 1 e STV D, ZIULT VI =7 MRS T C Mk
F B AT TSN ATRENED & 2 Fr B # TR B v, MR FLEASES 3 TE
T, U U SERIBERHARER ClE b T & xt LRG0 & 0 Ji~ 7o
EBBIIIIEDRBO NIRRT b, FH U ~ORBMENRIE iz 17,
EWIM ZB(bT & 28 CACIE BEINT 5@ iR R A EEIESS, X EEG,
IHic iMM%%@ﬁ BRSO B o T2 19,
TR T Z B U AR B S T B E ISR IR D SR o 7o L O S
&5, 1977 FHAZA N AT A MEAPORMEBEIEIC LY ZfbF &% o 2 80ET 2 135
T@<mwk®%@%%ﬁ%:ﬁbnk%§fi KGR E T D ITEF D 90%70° 20
FELLETERET 2 2B U AACIE S B &I T, iliTs B E OFS B TR R D 47%
D KE PHZE (airway obstruct1on)75>m&>f‘oﬂ’bf_o Jiti X #4520~ & I XM FT 73
T OTNICRO N —ARH -T2, MEREE & 3ZBE LTz,
IR FRGERIEDFIN & 72 0155 Z &b, DN R L7-5GE~DR 2T
(LT 2 U CA~DIR BICEDEEL W) I LR IEO 7 e X AKR S
72O TRIRI AT H L FREMER E O EFEH L T D 18,
2V Z AT 136 ADFH#IE (A VAT A b AFABLOVNL 2 LT &)
ZXIRITHAEZAT S TR, I X BRI & DEWTERO IR o 72 18,



RN EIRE D %m?g/%lﬁiﬁﬂﬂbt4%ﬁ®%@%®%.LOWTﬁ“
R ORGSR, RIESUL DAL DB O o7 & oWt —bF % VWA X
%ﬁ§’ngﬁ%®wm%éuﬁﬂok@ik%%L%vawmiﬁm?&VOv
FAA - L F =8 X BT EDAXIC & 0 f7hT) (I BES NI 55 %D
SHEE OFIRRTIX, M RIE-CHHME(L 72 & DT RITER D Bz o 72 19,

T4 T ROTN—FIZLDFATIE, B bTF X i B N =S EE NS
I OF Y TR VAT, BAMEE T OB D 2 I kv ek

B DML HRE SN TND, £, LVEERFIE LT, —BbF& iz i<
SN BEOMCAFEER 2RO L OWMENRH D, L LI OFERS R
IEF 2 DIELBORCLD DO, EHEAFERMEZL TV D 18,

T bT & o E TSI T DGR OFE RS . LT E%W“
TBEINTFHEH O, BEREAICH X BEERZENC IRERAT I bIEER
OoNRPoT, D) B EHEANT 15 mg/m3 %%Kég@ifh?‘5 Vg
AR 778 0.3-0.5 ) IZFEHIIE < STz 19,

AGil - FEAETEIE.
A L2 # PN T, s 3G o T,

BRI

HE L-#HENTIE, fEEEONTORNY,

FEMR A

PE

NFNBE (BRA) ~DIEL BRI B D FBHE DA HUIES O L 0 e T
L2 &2, IR E > THICZEDLTFANEBL Tzt ORENDH D,

L2 L Z D7 —ADEE, iRl o kT 2 U RER L TV b b b7,
Jiti SEERE AR 1S iL%mkiU%®M®ﬁm IO NPT, Fl LT #
DI BEIIARATH B 19,

1935 EN D 1984 EDNC, “HLTF Z L N2h 7 L b 1E RIEKBEShT- L&
2 H5D 1,576 NOH#IE % 2 7 rORE THENOED, Zoak— v T
PERPIG SRR R il X B8 0 B 3 L OO L O R ASEE 2k 5, Mis A4t
T L OREZ RN LTz, JECH 211 AD S 6, 14 FHEFREE R B AN, F72 11 4]
X RIEOMEREREEICEET S & B X vz, ZAUTKEER - FECRT —F _—
Z(U.S. mortality database)|Z B3 7= HIFHE & FLfe L7280l (£ 18.3 B &
W 13.8) Th V., XREE TN 1957 F02 Dl L T DRRERIE RIS T
EFETEHIL, R AT 16.6, BYEMRLaRETIL 8.3 ThoT, 72k RVEMERK
MPBICHRT 2T OB, THARORERME L ik L CTHE IR0 o 7z
(p>0.05), ZNHDOFEREND, FEHOIZ BALT ¥ > DIEL T LWPFRIRNB A ED
TN B2 BE T &SR AT T D 19,20,

TEMbT X R B EE 1 NTEEEE SRS b, MV TF AR X v OERE



(RO BT SR o T) Dol D —A LR— MAGEH I LT
% (FEMIAET) 20,
JRESE D r— A LR — R GRS LTV D GERIARER) , FiOgk -2 ~7- L =
A EBRRIVIZLTUVIANRKRETHY . S HITT AR Ml LU0 F v
HHEDNTR D BTz 20,
22 D B RE R OREIC OV TORHR S D, LT X 25/ THHB 0 K
EHAL-E A, BREMICEAHEEOBRIENHNT, Z OBIAROFRKIZ~LV
NA (BEMWES L L TTF ¥ VBRI TTHE) 20 L @b T % v ORI
HWINCTH D Z & BNy Hri(electron probe microanalysis) %z F CREMT S 7z

20)
]

RBADERR ) R 2 FH
(LT 2 N oW T D= FU A Z BT 8T, 45 6.7
(6/26/°09 ZWEFHT L 0 a8 L 72)

AN
IARC : 2B® (TFizf)
PERTFE  SRERL Y
EU Annex I : FERAMEMEIZ ST 10
NTP 11th:gfss 7 L 1w
ACGIH : A4 12

19874ED IARC T/ 77 7 vol. 4T TIX Wb F % > DI A3 Group 3(TE
T3 2 F A 3 E T X 72uy (Not Classifiable as to its Carcinogenic) | TéH - 7=,
L2>L 2006 412 Group 2B (It Mizxt3 2 %@L DI D (Possibly
Carcinogenic) |) ([ZF5 ¥ E 720 TARC U A k8 [T 2B S s, ZDE /7
T I NREMER STV, Z 0D ERILOFEMNBE S TRATH 5,

(3) FFRIREDRIE
ACGIH TLV 12
TWA : 10 mg/m3 (— kT % . 1992)
BRI 1Y (FAY)

T v MZTELT Z UK %E 0, 10, 50, 250 mg/m3 DR TR AL < 78 S 7218 MR
IZBWT, 250 mg/m3 #ERETHI~ORIELB L ORELEEDNADOEREZRD T, 728 10
mg/m3 O 5B TII O G AUErE & (air-space) IR EITIE < | R L2 T IkELFRD B
T F MR OISBIL AT E B 2 B b,

FEFHIFRA T, SR T # v OIE< 8 & MPIRERIE R & ORI IXBIEME R M) o 72 &)
BEINTWVD, EOICTEMET ¥ v ~OREIE B OBMEAIL, RS A, b Lot
SRR L DRI 2 R R E 2R A,




PlEoZ &t TIVV-TWAfEE LT 10 mg/m3 2857925, —B(bT ¥ o OB ANE
PEZ TR BWEERIT2ME D L ITHRRICEL T RN Z b, ZRLDOfRERE S LI2
fefbF & & A4 (& MTRT 2R P AMITRD b)) 12557 %, Skin X SEN K&t
& HWE TLV-STEL 2125 T 5 5077 — Z 1T,

HABERM/EYS  RERL 9

DFG MAK TLV 13
TWA : 1.5 mg/m3 (R : Respirable Fraction)
B ARML 18 (FHY) -

R T 2 o OFMEICBE L BRRAIET R, RS ERRZER . 3 X O SRR RO K
PN EMFRIEEITIZFEAE N I NTND, EHD L LT 5 Angebault b %
DJERITIARHABZ & L TRV | BRI ERE O b6 T BT # X< B0
FEARAFPEIC R U CIEREILA 72\,

iz MO IR T, BT & v OB & RIERIS T — B L CHERfR & &
. ZOERBEDPHIBEIEOMRMEIZED D, HDWVITHH L Z S SR T L DmAHELNT
WV, EARFENE MM, SSICET VARG EFHET D L OFEHLL My,
ibTF 2 it —7 7 7 20 NEZE#HSE DL L OEWERSE R, by o 10
U~ A ME LTeRER ThH 2 Z LI ETH 5208, BHIF O SIG TH 0 £t DI
LA b2 T L 1EB 2120,

T T Z AT B LD KB SR DOYRIEEDME T L7z £ DRERIZONT S, £D%
YPEITHRICIZ E A EEBEEL 52720, D WIEIREIMEZ R T Z LR ML TV A O ARTE
PR CAOFHRE IR T2 &L OFERNH > TUL LD TV LD,

7 v FORITRYE RS ADFAE LT L ORI OW TR, b TF Z AR AE
C7eb DTl < Mlc 2 & kT % 8 UA & MR Rl A LSRR Th 2l
b &5, ZOMFBAERTIICHE L2 TORBRICAEEREZRBO RN o1, - T,
T T 2 k5 MAK value &8y CAAZKTT HRAETLV) E LT 6 mg/m3 (fine
dust) & L, FHMIHIMAZ 1FEME L TIRET 5,

UK TLV ¢
TWA : 10 mg/m3 (Total inhalable), 4 mg/m3 (Respirable)

510 3CHk

1)
2)
3)
4)

5)

6)

IPCS: [HBMb e E %4t — FACSC) AT LT % > ICSC %75 0338 (2002 4

T

B TH#RHA: 15509 DL FREM (2009)

NIOSH: RTECS (CD Kf(2009))

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

WHO air quality guidelines for Europe, 2nd edition (2000)
(http://www.euro.who.int/air/activities/20050223 4)

WHO “Air Quality Guidelines — global update 2005
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(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) (fh) BAPEXEG/EYS - FFPAREORE . PEXER/ESHMES 50 % 5 5 (2008)

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

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)
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(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: IARC Monograph Vol.47. (Titaniumdioxide, 1989). Vol.93. (¥{i)

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

19) A AR L E L2 TR v & — | 97l A AR A BT 2R S < BRI LR
ZERFEVERER T — 2 4, Wik T~ > (1996) p202.

20) IUCLID 13463-67-7 (2000)
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