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Two kinds of sepidlite (sepidlite 1, sepiolite 2), a500C hest
treated sepiolite (sepiolite 500), and a 700C hest treated
seniolite (sepiolite 700) were andyzed for their physicochemical
properties After these sepidliteswereingilled into rat lungs, the
effects of these subgtances on lung function and biochemical
changes were evauated. In addition, the fibersin the lungs were
counted and characterized after the lungs were treated for
electron microscopical analysis. The lungs instilled with
sepiolites increased their weight and tidal volume datiticaly
significantly compared with the unexposed control. The
numbers of lymphocytes and polymorphonuclear cells (PMN)
in the bronchoalveolar lavage (BAL) fluid also increased
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A9 9 2lo] E (sepiolite, CASNO. 63800-37—3) = $-2] 2
2 gxAor G A EAE 38 MgeSisOs -
2H00]t} (Frandine, 5 1985). 352 AEAe o} 2%
38t zto] o whe} W wFo] AL § 9loH Fo A
HQl 5o] F& Ay ezl E Attt} Alul Qo] Ex
T o] §lar, F3 A o] o] B9 H4, of
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A4 20064 8¢ 19, AEel : 20064 9¢ 262
T WA A8 (
)

compared with the control, indicating the sepidlite induced
inflammation. The heat treated sepiolites, however, did not
show any toxicologicd differences from the untrested sepidlites.
Although sepiolite showed less change in fiber atomic %
compositions ( sepiolite 500, S 0.9%, p <0.01 ; sepidlite 700, S
3.7%, p<0.05) than chrysotile (S 9.7%, p<0.01), the durability
of the fibers in the lungs could not be determined in this
subchronic experimernt.
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A A Az AiAlel Gef AR AL i, EelsketA o
= Awlah fARE AatiAAES 9 473 (umonary
fibrogs), HF 5= e 4 Atk 7Hed wheel W 3
A& E3 9o (Maimoto} Taneka, 2001), A A T A A o]

|=a=1
ojek QPR S H7ksk7] $18 AU A E (nvivo) B
7w, FEA o] Feskal, 207)7ko] Arks &4 witol

ofA7kA] b st H7pr} o] FolAA] ok Ao, A<
A8 (invitro) = 5ol A8 55 083 A1Fo] o] F
of Flou, FHTel= o571 M HlFS o] &3t AJE, A}
RAETA AIY 5 w7 ES sk 77 AIEH A 9l
t} (Ishihara, 2001). Ishihara 5 (1997, 1998)©] human avedlar
mecrophageset RAW264.7 odisE: ©]-8-st A5l A T}el] 25k
Ao} At A Aol A=H #HE vpa 2 3box] = TNF-
a, IL=18 59 cytokines #H|3HH, B9 F5el ulet
cytokine®] &= TheFaA| YRRl 78 whisker o
Uzl H)Ete] LDH AF&Eo] okt 278k TNF—os %
W37} A O whisker F57 7ol 2] gk 2fo] 7} §I3iT
Tauda ‘s (1998) ¥} Morimoto 5 (1998) 2] A] & of| A= whisker
S 12711 53t AR ol 4] mild fibrotic change2} w12
o] Y A JA ¥ IL-1, TNF 9] 7F= B3l
Zhang 5 (1993)2 Awde] 25 ¥ ¥E nfa 2 ufopx]ofA
TNFQ} IL-62] ¥-H]7} Eekar 3193t Morimoto 5 (1999) ©]
457 ARE Tl 4577 7m0 ' Fofstal H)
£ 3 A ¥ vtz topx|o A IL-1, TNF, IL—6°] thsh
gene expresions Z2AFsE Hhel] ©J8hH =2 M5 7Fe 3
12l croddolite F-o]- 2} whiskers F0179] IL—13} IL—62]
geneexpression 571 o o] 2] 3 factorss-2- | 222 W]
2 W35 H71sk 4= 9l biomarker 2 FHeHE QI T

A B4o] deoll FA W, AR 49 =8sket4]
el et ANs, A 3 s AA JY T A2
oo WS & 9loH o ARshs 549 A5A
F AFolH X, A2 5ol WEYA (marnix)E A3t
of YA =1, gl 4% AdEdLS g v 23}
o}#] (adveolar macropheges) 2] EHd-S sk, WX vl
gto}A] 9} A A M EX= TNF (tumer necrosis factor), IL—1
(interleukin—1) 53} 722 Ato]| £}l (cytoking) = 4|3},
o]t Alo| EFIQIE Tl A & 71ital| ok a4l R H|
ojLfoA| (proteinese) & &3t # WS Uo7 Hrt
(Marimoto 9} Taneka, 2001).

1Ee Al L Eto| Eo thek AlE A¥E Aund 54
A7} gkl e Qlok Ak s A ER g
HE 27 ] iz atolA]of] sk 7k A9 Qeto] EL A
Ex5/de MAHY F5 A (Koshi 5 1969, Sakabe &
1971, Chamberlan 5 1982), Al FEH]okel Z=of] 20% A= &4

< A7rst wjFxA oA AAs TTC (2.3.5—triphenyl
tetrazolium chioride) g5 A& el A= Al E5A] o] Q17+~
okoktt (Koshi 5 1969, Sekabe 5 1971). m}-~ 270 wl=
ZatobA o] o s M3 2eto] EQ LDH (lactate
dehydrogenase) 2 &= Z10] 7} 3m ©]31e] A 9] S efo] Eof|A]
= AR Eekou, 5ym o|stol A= MW} F53 4
T7} 14 =9t} (Chamberlan 5 1982). CHL A% (Chinese
Hamgter Lung cdls) 5 BioF 4| £l T3k LDH, lysosome
ezyme?] Y-S A X7 3 Au| Q2fo| EQ] A EEA] L
A Bk oksirhal sllet (Wright 5, 1980). 2 A+ 4%
T2 Auleeto| Ed tigh &g sletall 54 w4k,

S0 AT St EE AR EES 7IEUE F4lste] Al
o] #7152 H7kska, LDH, NAG, TNF, IL-1 59
g AstekAQl W3} #-A7 Aakdn] 4 07 HlF] @ gl E
o] A YoM 9] M4 WstE #4351 Alg] Q.eto] EVL
57l A= G Hetaat st
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ANPEAS AFAA 72 AHEE 3L Qe Alg] e2fe]
E 1 Agjeze|E 2 Jglal Bl glo]dAx 34 5
AdEA AT et EE GAE & o HEHE &
A AT L2 E 18 147F F9E B00T 2 7143 A9 @ 2fo]
E 500, A9 2.2}o] E 1 1A]7F F<F T00C & 7} gt A9
Q 2o E 7005 AHE-3ISlom, P 2= 5 ARg-gh A
FFES Genard Scence Coperation (Tokyo, Japan) ol 4] 7
3 UICC (Internationa Union againgt Cancer) #3%-& A}-4-3}
th
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7F N EE BT | o], S 100mi7E 5o
A= Tl 1mgd Y, 2 A7F e 25 ahAyY]
(SWEEPZONE, Quantrex S280) 2 #-4FA]71 -, polycarbonate
membranefilter (Millipore GTTP 02500, nudepore filter, pore Sze
02 m , diameter 25m) ol &< 7813t} AR ZEE
%3t 3 W FZE27] (EMITECH, K950) 2 AHg-3fo] ghaut
5 9158]a1, 71 FE]E carbon coated nickel grid (SP! 2020N,
diameter 3 mm, 200 mesh) ¢]el &1L chloroform 571 & ©]
g3to] 247 5ok g3l ARAF T
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Fig. 1. Typical application of the Bias Flow Regulator - providing air flow a long term measurement
of a subject in an Unrestrained Plethysmograph.

2) A gl A3 @ 2ol E 4] vk

A2k gridi= EDS (Energy Dispersve X-ray Spectrometer,
HORIBA, 7099H) 7} 21 F3Hd4An]7 (HITACHI H-
T100FA) & AHg-sto] EAlatgie). Fabdakdv] 4 9] 7k
o> 100 kvE BfSiTh 7t A S FapdAdnH o2 Al
o= sk 5 100000 ~ 5000 Hij-&oflA] Zo] gl 272
o] 310] |z 10709] AR5 Yol skl A9
Fejetd] 542 vtotebal, EDSE 7t Alre] T A A
H|& (aomic%) < -3kt

2. NES= A AsEd

AEsES 59AA FAEE (Spedfic Pahogen Free,
SPF) Sprague—Dawley (SD) Rats 71 773+ 22 E(F)
oA 4 wro barrier sygem?] FEA oA 122U3F =847
T A7eka ks 5 e TES ARSISITh AlEEES A
Z& A RE 3] g MR AFHA) H 43 HES §)
o], iz 100k, WA Fof ot 10mte], Al ot E1 R
ol 10n}e], AlF] Q.Efo]E 2 Fol 10v}e], AlF] L.efelE
500 o7t 10ve, A9 Q. Efo] E 700 Foi - 10vfe] o=
& FAEGI 7t TR srleR e 79 HE M)A
(BAL)§-C. & Ag-sIgl o H v #] 7} 1 Brpe AL 7
AR #7155 Sl AFgslsion B4 & 5 7] AR S
2 ARSIt

FEARSAL &5 2437, At IE 50+120%, 37184
13~188]/hr, 22T AI7E 124] 71
150 ~ 300 Lux2 A4l om, Algs Uk dad A
29 13 (Labdiet 5002PMI) & -9l o] A2 A
AT B2 n|Ao] 7] 9 ko) A&
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AFEA-2 Bdlmann 5 (1997) ¢] o] me} Al E &4 S
BA| Zotr] ApF Harst $ Al Ed o] A& 391 9}
o] ketamin (1)) 0= S AR FE o vl 2ng
03l insdine == Alds=2] 7|EUE 4 AdsET 1
3] 9] (intratrached intillation) 3153t}

2) 9715 A

57|52 pressure transducer (MAX1320, Buxco Electronics,
Sharon, CT)ol] <]} M2 AZAE 0] Q= 7IEAH <} A e
= PR E] i 9 7 20~25pm o2 2=
+ whole body plethysmograph (WBP) (SFT3816, Buxco
Electrorics, Sharon, CT) & ©|-4-5}0] 248121t} (Fig.1). A
=4 FE A9 FE 5 i 18], 4 A PEEE 18] 359
(tidal volume) = =7 531 T, 2k A9 52 animal chambere]]
9 FA0R7k) BHAITEE T RS 57 Sl
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©] n}#) = Pentobarbitd (Han lim Pham, Kore) & ©]-4-3151t}
A e8] 7| BAZ AR thS PBS (calcium—and
magnesium—free phosphate buffer solution, pH 7.4) 3 ml-S o]&-
sto] AlETES HE F 48] AF ) A2 -8 500ge]
A T AR e - bk Al FH e v 1)
PBS g-dllof] B-3A171 3 H2SE 430 (Antonini 5
1996; 1997, Lemaire ¢} Ouellet, 1996) & A ¥ & =4
hemacytometer (Superior, U.SA.) ol 7% A1 1nfd 5 201l
Z Fsto] 415}l t}. macrophage, polymorphonucleocytes
(PMN), lymphocyte?] 5418 24 well plateol] 717+2] Ao
sl 2782 A Seol B ¥ F 1mle] PBS &9 5 oF
40040 Y11, 37°C, 5% CO2 | k7o 30 o4 ufj st
Hjeke] ¥t B methanol = ©-&-ato] AE2E 1738t
macrophage £-0] 44191 g—ngphthyl acetate ederase (Sgma, ST.
LOUIS MO 63178, USA) $3 4137} Wright—Giemsa Sure &3 415
afo] 400 vij& et 7 0 27 7 AZ 2007] 9] Al E oA
ey (PMN) 2L lymphooyte®] <=2] Bl 575
T AE ol ek gk 2 MRS & 5l (Adamson s,
1995).

4) BAL 4315157

A4 B3t 719 AT ARl el ol gl IL
(interleukin—14), TNF (tumor necross factor—a) 5-2] cytokine
# LDH (lactic dehydrogenase), NAG (8 —n—acetyl
gucosaminidese) -l tieh ASFSARE AASISITE LDH,
NAG 52 A 831eHE417] (TBA 20 R, Jgpan) & AHE-3}
%01, IL—18, TNF—¢ -5-2] inflammarttory cytokine & BAL U]
o WS Sste] 1mgo] == gk ol TNF—ei rdt
TNFELISA kit Il (BD OptEIA™, BD biosdiences, USA) & ©]&-
310 IL—14+ rat IL—18 immunoassay kit (Quantikine® M,
R&D, USA) & o]8-ato] S4akoltt (Sivestava 5, 2002,
Antonini -, 1997).

5 7 &7 A 574

A8 %52 pentoberbitd (Han lim Pharm, Korea) 2 A}-4-5}
ol AdEES FEAIA Soismels Hddt 5 AdssE
o 7 @715 AE S48kt

6) =] fiber -4

10% T/ E2nkde] WA A% Hx24s 37] T
A 27 dry ovenel| A SRR A2AIZ) o, H A
£ SA¢t & A 23]3t= (Low Temperature Plasma Asher,
Yameto, Japan) of] AHAE FaebaA st 3|8k 7l 3
st #2242 Fiber free T+l ¢ nucleopore filter

(o3 0}11

(Millipore GTTP 02500, pore size 0.2 m , diameter 25 mm) f] 13}
shaL, AHE A% F JE5E7] (EMITECH, K®B0) = A
§8fo] whrmhs 9181, 1 HE S cabon coated nickd grid
(SPI 2020N, diameter 3 mm, 200 mesh) 9] ol 2% 17 chloroform
7| ol-&-ato] 1247 Bk &8, A 1S+ Hu|
fiber 575 913 AR ARSI Aol Alg=d
= Feh7] A9 AldEd S g2 208 £t
JAAER] g3t EDSE: ©]-8-51o] 7t E=2] 7 ARl 107}
9 fiberS A1 7g 5} 7} fibere] A 8-S E4131%0.

5. SAXE

A=A B4, A, W71 BAL A2, AskerAL )
A 59 ARATE Fd 2EEAE BAEgioH, o
X EAHEA (one—way ANOVA) ol 4] -2]A4do] 1%
242 = Dunnet TR2H] TS o] £5ke] 9oL AREA
t}. U fiber 2412 t—test = G942 AT

. A7da
1. NE2EO| Helet faT4H)

TR} EDSE o] gt Alf=H 2 FHE A
53 A4 E S5 (tlel, 5). sepiolite 12 Y
o] Hate] Ao F& RS Bl om WA=
=45 %] ok= Ca (10.3%) 7} Na (20%) ©] LFeltth. sspidlite
2= A 70| e 2714 T AR EAE o] dgleH,
th# 02 270l Fi2 o] typell ol A= typel ol A= LiEt
LA 952 Ca (11.2%) 2} Na (L0%), K (06%)°] == 3ict,
sepiolite 5002 sepidlite 157} e o} QA7) 7} Bl S8t o
1], sepiolite 700 sepiolite 137 & B 9 #1423 1] 7} ] 52813
O, sepiolite 1074 LFEFE Na= 574 54 9stet.

2. XE Hst & oS E

as|
rn

T R, -
FITt Al Msh= Al EA Fo] 3 7dA A BE A
A RoITE izl vjgle] o8 ATULE 1Y

A
o1 (p<0.01), sepiolite 1 F-oJ 7+ WA 3} U2 sepiolite
;13_ =
]

o

£ APERE AYIRE F Sold GHFHE B
)

>
o

o u®

o

el vlatel e frol et Algas Balth (p<001). 7o
T 149 0| X += spidlite 1 o]0 tztel] vlste] o)t
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Table 1. STEM image of fibers

Material
(Magnification)

beforeingtillation 30 days after ingtillation

Chrysotile
(10,000)

Sepiolite 1
(X10,000)

. g‘: % !

o sy "iiik's:'gaa...

Sepiolite 2
(>10,000)

Sepiolite 500
(X10,000)

Sepiolite 700
(X10,000)

808085 75KV X10K 3. 08unm -
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THAE Bl (p<00D). Fof - 219 28U oM = B
A=A FolrtellA thzatel vlate] 28 Wsh= ¢l

3. H 7IsdAt

A= Fol 3 AREES d7]%9 Hsks gotry)
oete] 18] S5 (tidd volume) S Z4 st A7} Fo T 28
Aatel A= 7L, 1493}, 21U Aol vlato] MAH T
sepiolite 15, sepiolite 2, sepiolite 5007, sepidlite 7007 & &
S APEA Fofre 18] 5] frolet T7HE Bl
(p<00D). Al EAHZ Ak i, A3} sepiolite 1782
Fo] 3 7UA A= Tzl Hlske] f-2)3 Has B
O} (p<00D), o] 5 28U olA = djzrel Hlsto] £-2
3 71 1tk (p<001). sepiolite 272 72219} 28Y 2}
Azl vlste] 23 F7HE B3ith (p<0.01). sepidlite
500+ 149 2ke] AT 7} 2190 21e] sepiolite 2+tol] B] 3}
o] FoJ3 Z71E BYal (p<001), 28 AFojl A= T, W
A1 7, sepiolite 137, sepiolite 230 Hake] 5213 S71E 1.
At} (p<0.01). sepidlite 70052 01 § 747}, 1493k 214
2}, 2847t SollA T B Al el vlate] 123 57
Bt} (<001 (fig. 3).

4.BAL AIE

D Az 54

A=A Fol 330 AdEEs 3435t BAL &
o MEHstE 2w E A3} polymorphonuclear cell )
lymphocyte= S7Fehe 43S Holou SA4 foAde
lymphocyte”} sepidlite 2 ¢l A RF th Ztel] W] afe] 2] 8t 5
7F= B9tk (p<001). macrophege= 523k Wb} g1gich
(teble2).

2) AysleriAt

ANEEE2] HEHe Jeg Hrlslr] fst] AlEEA
Fol 3 30Uof A FES 545t BAL 49 U|<] LDH,
NAG, IL, TNF 5ol thgh 35}t wshs Ao A3, iz
ol nlsko] f-o) ek szt §loltt (tebled).

5. H &7 FASEHE

APEA Fof $ 30U AlFFES dlF-ste] dFAS
=245 A7} gzt v)ske] WA 7 sepiolite 137,
sepiolite 27, sepiolite 500+, sepidlite 7007 5 BE A&
Folol A A #FAL Foe S7HE Helor
(p<00D), Aol thet A7 5AS v& 2 Aiket A =5
AlNME o] Blsle] BE AJFEA FoftolM 19
st 712 Bl (p<0.0D) (tabled).

6. H =% L A S22 el H T =AH| Hat

AETE] 5 UellA AIFEL 2] A)ZF A apE s} A
ANT3E vlwsly] fJste] AlfdEEe] Foi37] 42 Al
FEAI ANFEAS A PTEY 71T 18] Tt 0
A o] AIFFES dlFste] H UelA o] Al¥] eete] L]
THEZ AR 3718 +9/38u] (@omic%) WHEHE At
n| 77} EDSE o] g-alo] vl ¥-43 A3} (tadlel, 5), 7
AEEA ] 3507 50 Q1= S 74211 (aomic%)
Sh= WA Fol ol A 407%¢0 4] 49.0%E W skste] 83%
W35S B3 O (p<001), spiolitel Foltol A= S F
o8t Wzt 9lsith Sepidlite 2 (typel) Fol-2} sepidlite 2
(typell) ool &= 25k S w3l 3131t Sepiolite 500
Fol ol K= S7) 548%0l A4 53R f-2laHAl 7Aato]
09%2] W3he-S K93 (p<0.05), sepidite 70050 el A=
S7} 518%0l| A 555%% 3951 Z7Feke] 37% WSS
BT (p00D) (tableb). WA 3} 4% 2] spidlite 5 B A
S AA H el A A A7) R HeE B 5
AT (tadlel).

Iv. D%t

= ATE Slete] AlY] Qo E Al e Al A

8 1 A, Seluetel ] ALSE L Qi sl efo] B 7

of wkgh A dol7k 71 A} 2 A 183 A3 Qo] E
of WAwo] Ao Q= A T AlF et B A W
AR o] whe} thekst FEjE Kol1 9tk B Ao AR
HAFELS T3 A3}, Ald] Qo E 1 Al¥] et E
500, A 3] . 2fo] E 700 S H W ok FEj7t A1, YA
H] & WA o] AR Mgét SO Hdu] of= whl = YE}
WHom A¥] Qo E 29 9= i My} falet
7|2 Kol= 7= A (typel) 2ok o)A wE £ FA4
Rl s gtm, A elo] 13k G mop
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Fig. 2. Body weight change of SD male rats after instillation.

a:p <0.01 (control vs. other groups in 7 days)
b :p <0.01 (sepiolite 1 vs. chrysotile and other sepiolite groups in 7 days)
c:p <0.01 (sepiolite T vs. control in 14 days)
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Fig. 3. Tidal volume change in lung function test after instillation.

1 p <0.01 (sepiolite 700 vs. other groups in 7 days)

1 p <0.07 (sepiolite 2 vs. control and sepiolite T and chrysotile in 7 days)
1 p <0.01 (control vs. sepiolite T and chrysotile in 7 days)

1 p <0.07 (sepiolite 700 vs. other groups in 14 days)

:p <0.01 (sepiolite 500 vs. chrysotile in 14 days)

1 p <0.07 (sepiolite 700 vs. other groups in 21 days)

p <0.071 (sepiolite 500 vs. sepiolite 2 in 21 days)

:p <0.071 (sepiolite 700 vs. other groups in 28 days)

i:p <0.07 (sepiolite 500 vs. control and chrysotile and sepiolite 1 and sepiolite 2 in 28 days)
j:p <0.01 (control vs. chrysotile and sepiolite T and sepiolite 2 in 28 days)
s 0 p <0.01 (28 days vs. other days)
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Table 2. Cell counts results in BAL of SD male rats of 30 days after instillation

Items Control Chrysotile Sepiolite 1 Sepiolite 2 Sepiolite 500 Sepiolite 700
Tota

cell 2941201 234+148  3.08f124 3.00£1.25 2.57+0.94 2.6110.46

MA 270185 1957123 2347094 2.2210.93 1.94+0.71 2.10*0.37

PMN 0.18t0.12 026*016 0.34+0.14 027+0.11 0.29+0.11 0.25+0.04

LY 006004 026016  040T0.16  054*0.23" 0.33t0.12 0.260.05

All values are expressed as mean = SD
Significant differences as compared with control : #* p < 0.01
Total cell, (10°/mm?); MA, macrophage (10°/mm?); PMN, polymorphonuclear cell (10°/mm?); LY, lymphocyte (10°/mm?)

Table 3. Biochemistry and cytokine assay results in BAL of SD male rats of 30 days after instillation

[tems Control Chrysotile Sepiolite 1 Sepiolite 2 Sepiolite 500 Sepiolite 700
LDH 368391 159+1.35 5.84£8.09 214111 1.25+0.92 4451455
NAG 0.77£0.70 0.93£0.28 1.37£0.64 0.560.36 0.62+£0.31 1.04£0.99
L 2570123 24447036 24.7910.14 25.191.26 28.001£4.32 28.10£6.11
TNF 53.58+3.53 57.718+745  54.88178.39 58.25+7.69 51.01£6.92 49.1618.35

All values are expressed as mean = SD
Significant differences as compared with control : * p < 0.05
LDH, lactic dehydrogenase (IU/L); NAG, g-n-acetyl glucosaminidase (IU/L); IL, interleukin—18 (pg/mg); TNF, tumor necrosis factor-e (pg/mg)

Table 4. Lung weight of SD male rats of 30days after instillation

Absolute lung weight

Relative lung weight

(unit : mg) (unit : %)
contral Left 470.0+283 0.113%0.007
Right 1007.6+33.89 0.243+0.012
, Left 579.2+21.44" 0.139+0.007"
Chrysoil ; 22l ' '
fysotile Right 1216.0+101.74" 0.292+0.025"
- L eft 750.4+78.13" 0.199+0.018"
Sepiolite 1 ; 418 ' '
loiite Right 1601.2+126.42" 0.424+0.029"
- Left 717.2+89.01" 0.177+0.033"
Sepiolite 2 : ’ : ' '
ol Right 1458.0+ 133.64" 0.350+0.056"
-, Left 729.4+5950" 0.182+0.035"
Sepiolite 500 ; 499, ' '
ote Right 14638+134.14" 0.365+0.067"
. L eft 684.0+79.75" 0.171+0.027"
Sepiolite 700 ; 0. ' '
loiite Right 1403.8+130.14" 0.351+0.054"

All values are expressed as mean £ SD

Significant differences as compared with control

sxxp <001



TAdEHE Hol= Al (typel) & EHrE o] AUt

Hoii 5 (1994)¢] Zo]7} th2 whikerS =0 FUAA
AT S S5t A F Aol o8k, whisker A= =
7] (dze) HoF A2l AU 7d o] o] T a5k 24Q)s Kol
T FEARE P 27 F A= | Yo A9
A& W75 AR A3t 20im 0] el s vt
Z¥717F 14702 o]¢l o} A7]E¥ (3zedigribution) &= H 3}
7} %1 aL (Ishimatsu 5, 1998), Wi3kAlEle] (refractory ceramic
fiber) & Aol 27+ 23 T 3 MWA|A ZF A AAIZ
(dearancetime) = AR H 07 25 Ao A& o
shAlete] A 9k Bt Aol o $t Afol & Hol#] sk
O}, AAE st on, A THE F25 0 Igith
(Yamato 5 1992; Yamato 51994). & A o= 7 A g &
A& Al8sEe 713 18] Folstal 47 ol Alds=
< sliato] ) YelA 9] Ao 7] 9 A WskE At
Hn| 42} EDSTE 4 3 A}, 74/dwH] (domic%) = ¥4
H Folo M= Mg S7F 23S Bl oL Ay Q2o
E 1, A9 22fo| E 2, A|¥] 2.2fo] E 500¢} A3 ¢.2to] E 700
o M= W3h= AQlth A4 AAUTAS TAAER
WSk 7o & Al¥ Lol E WAHETE A
ygo] Zsttkal sE| QA RE WA 2} 46-0) A9 o2t
O|E T HE AIFEAC] A7 (dze)+= A # YoM FE
sHHstE & 5 ol

Ishihara (2001) &= 7155 whisker A1 -0 2] 8+ TNF—q 2] A4t
2 vl 2 vfobA] Ao F3E whisker A1H-2] 529} #HAI7}
A whisker £78 2 TNF-o'5=2) W3k 79 g3l
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sFkAQl A Aol 9t FEFE Aol 4241%1 Ato] Y
o] 2o whisker & FoI3H H =0 5 7319} 95 4
Toll= G vAA] G A 07 et £ ol
= 7 g2 Aol EE THER AJHTE Fof
ato] A|SEE0) BANES-S ZALEIAIT AE S5 b
F7, BAL 54, w7158 AU A AAE SollA
A¥] SEfo] E Fipol w2 FElgh 2jo| & Holx= oottt
Porter & (2004)-> 2] 7t FYAIR Aol Al #)5-A1S] S7}
= Ag7F Elol w2 ASHESY 4913} 5, collagen &
Ao Qg Ao 2 dhdaigint & Aol BE AgE
A Fofrol| A fref gt w1 FA| o] F7EF IR SiT)

ol FAE AHAEAL HE ngRuol| 9] XS
ket {2 vl 2 jolx]E= TNF, IL-1 53} 22 Ajo)
E711IE )5k (Morimoto £} Taneka, 2001), TNF<} IL-1
= BEEEe] WA, WA= A 715 = s €L (Vileek
9} Leg, 1991). LDH<= #joll ] Aleto] A e
A %ol NAGE 2lo]hd: G424 T2A4E (phagooytic
cdls) ] 245 <Jm] gt} (Sephen 5, 2002). Porter - (2004)
o] Arof A7l 23 & YA R} FZ
BU 3 E7E T F AAR Tl Ui AJE ATl 9
otd, 7| HAHEE A ste] 5@ E S PMN, LDH,
dbuming 43 Ao A BE Z2 8 ol Ha}o]
Tt S7ketelen, 7 25 1k Hl A, PN, LDH,
dbumins. Z2%F % o9& 07 Z7lsh= S Bylon,
2 AFelxE AdEES] BAL §H4S o] 831 IL, TNFR
LDH, NAG il thet ks AAKskS] o o zatell v]sted

Table 5. Change of EDS atomic % from lung of SD male rats of 30 days after instillation

Na Mg S K Ca Fe
Chiysoile before 58.2+1.10 40.7+1.07 1.2+08
after 49.4+249°  49.0+3.08" 1.6+0.92
Sepiolite 1 before 504176 328+ 1.09** 535+121 103+121 103121 1.4+063
- after 274105 3141155 542+136 100+0.87 10.0t087 1.6+1.13
Sepiolite 2 before 39.610.72 60.4+0.72
typel after 38.2+2.03 61.81+2.03
Sepiolite 2 before L0+1.02 33.310.21 539+148 06t054 11.2+0.95
typell after 1'7; 0'79 33.1+0.80 541+0.82 06+032 105*0.65
Sepiolite before 1‘ 9; 0' a3 32.2+0.99 548+090 95F111 997086  1.7+0.37
500 after 2'7;1'01* 32.1+1.32 539+130 99+086 99t08  15+t0.62
Sepiolite before R 32.8+155 51.8+958 105t0811 105t081  1.9+055
700 after 327+124  555+124° 101097 101+097 1.8+081

All values are expressed as mean = SD

Significant differences as compared with test substance before instillation @ #* p < 0.01, * p < 0.05
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