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Silica induced Expression of IL-18, IL-6, TNF-8, TGF-a, in the
Experimental Murine Lung Fibrosis
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Soo-Taek Uh M.D., Yong Hoon Kim M.D., Choon Sik Park M.D., Hi Bal Lee M.D.

Department of Internal Medicine, College of Medicine,
Hyonam Kidney Laboratory, Soonchunhyang University, Seoul, Korea

Background : Silica-induced lung diseases is characterized by the accumulation of inflammatory cells at early
stage and fibrosis in pulmonary parenchyma and interstitium at late stage. As a consequence of inflammation,
silicosis is accompanied with the expansion of interstitial collagen and the formation of fibrotic nodule. In this
process, several kinds of lung cells produce cytokines which can amplify and modulate pulmonary fibrosis. The
alveolar macrophage is a potent source of proflammatory cytokines and growth factor. But in the process of
silicotic inflammation and fibrosis, there are many changes of the kinetics in cytokine network. And the sources
of cytokines in each phase are not well known.

Method : 2.5 mg of silica was instillated into the lung of C57BL/6J mice. After intratracheal instillation of sili-
ca, the lungs were removed for imunchistochemical stain at 1, 2, 7 day, 2, 4, 8, 12 week, respectively. We inves-
tigated the expression of IL-18, IL-6, TNF-« and TGF-2 in lung tissue.

Results : 1) The expression of IL-6 increased from 1 day after exposure to 8 weeks in vascular endothelium.
Also peribronchial area were stained for IL-6 from 7 days and reached the peak level for 4 weeks. 2) The IL-1
B was expressed weakly at the alveolar and peribronchial area through 12 weeks. 3) The TNF-a expressed
strongly at alveolar and bronchial epithelia during early stage and maintained for 12 weeks. 4) TGF-Bwas ex-
pressed strongly at bronchial epithelia and peribronchial area after 1 week and the strongest at 8 weeks.
Conclusion : The results above suggests IL.-6, TNF-¢ appear to be a early inflammatory response in silica
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induced lung fibrosis and TGF-gplay a major role in the maintenance and modulation of fibrosis in lung tissue.
And the regulation of TNF-a production will be a key role in modultion of silica~induced fibrosis. (Tuberculo-

sis and Respiratory Diseases 1998, 45 : 835-845)
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et (silica) o] HAPNR FUHE 3] &%
71=el EFAEL] FHo] 2o DAL Tl 7F
#A84 (silicotic nodule) o} BA= ) sjdas
744 (interstitium) o] 4§37 283D, Silicaz}t
APNE FU=HE dAxda A7igAelr AlFEE
Hxgo] WSt H¥o) AAH silica & hAME
o galsle] Hida ol AFWAEE Buigt
th 1 Hah, GFAE FH) 3 dFukgo] A
1 GENEe A4 HANA FAE adde] vy
AE Ao 7o #2A HIlE 2 .
o] #HANA dAEch ANz A Sl Al
A FHENHE Fa5H] #Fo3ste cytokineso] &
)€}, Interleukin-18 (IL-18), Interleukin-6
(IL-6) , tumor necrosis factor-a (TNF-2) 5
3, GFo] PAdstEs FAME ARl AA
3 4 transforming growth factor-g (TGF-8
), platelet derived growth factor (PDGF) $9]
Fujglol? ddgstel Adgat fxld] Fa% 4¥E
gt

494 fAH359] modeloA Z} cytokinee] ¥
3o diaAe B A7V AE A gt TNF-a
o] EAshe Piguet 529 2¥)A mouses] Ay
2 silicag £o & FAF silicotic noduledA
TNF-e2] mRNA7} Z71sta, =8 22 d3dA
TNF-a 384 E AAAAE 9 silicad] <3 o
ARt dAEHo silicad] 218 HA(85o] TNF
-7t F8F 9L ¥ AL AR o] AFd
Al TNF-q9] Bu5-9jd thsi A 93] e,
B 24 A 27} lipopolysaccharide (LPS)Z A=

wom TNF-g9] ®u7t Z7bso] H2oi 44 %7}
TNF-¢ 849 83 98¢ dvke A& Hwilout
a9 g¢e) UnA g FE82AE TNF-eo #
v E B 5 JUTt?. IL-18% o HEg o
2} BAshol] 2}o)& Rolui, silicad 21% B4 H3E
A IL-18+= HAZhAAEAA Blmd Z7]d 2]
g Aoz FEiA dou®, BAste] Zxet A7t
e ¥izhs F 4EA UA gt IL-69] BHlR=
ksl s EojAAE Bet ol ARRAIE 9
M= EulE fAdqsld #AT Aog FAHL
et A5t AN IL-62] FEe B4
geolx] &P, TGF-A& eElFA 234 7]
Z(matrix) o} &7 ARl 283 4L 8 A
o= yigEgy. I} 2719 HE HddMe
TGF-B9] §4& @aHAA] Fxn F7)9f o2
AoA TGF-49 Z77} &8t Rie lov
Banle} Zolz} 9ol silicadl £18 d A48tz
A TGF-B¢] 98- o 43 FH=o] A=
orgty.  E3t TGF-89  #Ad g
proinflammatory cytokine®] d8% o7 %33
A ] ¥t TNF-e7F TGF-8E S7HA12 2&
Apbshe A¥e] Bux glou® cytokineEd A%
#AA diEiME old F A A gt} AR
o)A EujElE cytokineE o] A4 YR W
7 wlo] o5t IL-18% didAl2e] IL-6 BulE
ek WY IL-6& TNF-eo 44 oA@t
3 4HA o] cytokine Tte] ATAZY(net-
work)ol 1& ez FAHY IL-18% 1L-6,
TNF-a7} 3&35}19] 453} cytokinee] A4 ol
3 93e v]AA disiAe ofF &HX] g,
a ez HAR3EEe] AYPE= FAolA cytokine
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o] ¥igtg FAske e AAREe Hedgs
WekeH e 8% Zlo 2 Alsd.

B AT silica FAA] HAdR3E0] & FEHol
A& C57BL/6J'? mouse?] #HAZ silicad F
F Akl mhe wlz2 o) Wste} AdsistrA gy
(immunchistochemical stain)& o]-&3le] IL-18,
IL-6, TNF-o, TGF-§ @ wde] wsle} Fuji
& dolH ) sHct.

char 2

1. g2l Fokel Zu|

Dauber %] #g o]&3led Silica (Si0, ¢k 80
%7y Y4A=7} 1-5um Sigma co.) 828 1IN HCI
ol ¥ E9 & 2FF2 AFsln 12N T 2

£ 5438t 200CAA 2413 Fet AE HBFslo
WAE WELS AASFHE.

2. ti4SE U silica 0

AZ 8-105 = HZ 15-20grame] 7 C57BL/
6J& ol&slch. C57BL/6J<l sodium phenobar-
bital 2 B2 FARSIe epHAIZl &, o9l 5
3 thE 71¥(trachea) 3} A= F9¢] FAZZ L vt
2JsteaL, 7187 A% Ateld] BAE T} ol
F5 Zspe] 7@ A4F Alold] 26Gauge FAA
o2 2.5mg¥9 silica’l E¢¥ endotoxin-free sa-
line50 10 & FU3tatt. SANEToZE B4
F 50ul B FYssrt. Silica 9 14, 24, 1
F, 2%, 4%, 8%, 12 A H9EES A5 g
XL hFEte] S BEE ¢ F dS9E IL
-18, 1IL-6, TNF-@, TGF-£d] tigt Bgsiszs
G4e 93 OCT do =X¥slo] dzidid g
F, -70°Cd A e dEds Bz
27L& BHs7) 918l 4% paraformaldehyded]
2087 AT & idFAdss AF & (0.5M

sucroseg-9fol 1647t Bt ¥ paraffino.z 23

¥uj3t & periodic acid schiff (PAS) 94& 4]
sidck. Agsel 74 50l o ANATE
T3t FANZE, 2.5mg silicad G Fojd &
05, 13, 25, 4%, 85, 12574 Z7} 6viely
SREFACE

o o

4.1L-183, IL-6, TNF-a, TGF-82| mi{sjslxxz]

A

-70°C] AR AE A2 E A dmmE T2
#H (cryosection) ¥ 5 poly-L-lysinec 2 g
slided)] #ZA|AY. 22 ] 1AL A3l cold ace-
toneo & 4TCAA 1087 Mgt IL-18, IL-6,
TNF-a, TGF-9 H9gstzs g Adsr]
95l 2AAEHUL 0.0lmMe] Tris-buffer saline
(pH 7.6)9) A& & JAE avidin-bioting A
3}7] 215k 0.1% avidine-biotin blocking &% ¢
2 oA 1087 A Z T v Eo] BEE WA
a7] A3t 3% EAERE Ariskn A4 10
B2 HEstgch. 2238 HAEME dApgA el 4T
A 16417 WAl & Tris $38e02 535 4
HE olxEAE A 147, AREAE
Streptavidineo] ¥4 alkaline phosphatase® A
oA 1A RESAIFHT
levamisol 5mMe¢] 83 Naphtol phosphate/
Fast red TR salt& o]&, ZARHIE A8t o %
& FolA wgAZc BANeS By I8 35
42 cover glassE A A3 ¥, pH 8.09 Tris g%
Aoz AHAHI & AHFAIIL crystal mount
(Biomeda corp., USA) = B4stsic}t. 48 AMe-
g gl 2R FASAL, HMEms Table 19
Aejsidct.

Chromogen o 2

5. HASiEtRR] odaiudo] HEMZFN (semiquantita-
tive) 24

AzAe 1B B3F, NBAY JAS R
2, "3, sEe] 43& ol 40, 100, 200, 400
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Table 1. Antibodies for immunchistochemical stain.

45148
A. LA
Monoclonal hamster anti-mouse-IL-1 (Genzyme) 5ug /'md
Monoclonal rat anti-mouse-iL-6 (Genzyme) 10ug /ml
Monoclonal goat anti-mouse-TGF-£ (R & D) 10 ug /ml
Polyclonal rabbit anti-mouse-TNF-« (Genzyme) 25 ug /'wl
B. o218 (biotinylated-polyclonal)
Rabbit Ab anti-mouse Ig (Dakopatts, Denmark) 1:200
Rabbit anti-goat Ig (Dako) 1:300
Rabbit anti-rat Ig (Dako) 1:300
Wsine anti-rabbit Ig (Dako) 1:200
Goat anti-hamster Ig {Jackson) 1:200
C. A=A
Avidin conjugated alkaline phosphatase (Dako) 2g/mé(1 : 200)

o Wi&E HHE HEIY. HHY Az
Craighead 2] ¥{'98 w&sla] A4 X714 1ol
sHdgE o s FA5Ien AlxE Hdo jle 4
&, Ad=E A% AN FMo] UoHA M XL
mgpo] o] o Ao 94 A, A= %
A, A2ee o A Mol Mol RgE
2 4 e A, A3Es 7% HAoluA AEQH]
FZE B F e ZHE ARG da2de 49

AOYHE A8F7A] Wiy} glo] 4T 2488 B
of A0LA e ARt 7iestdnt.

g =
1. Silica £0{ & ®IF =3|

1) S

SilicaTo e 25778 &334 479l Wspyl #3s
Aeom 874 ®spyt 7P Ao BdHe
o] =1 HHo] vizatglert silicaFATAME
HzZe] gesigon o] wyos WikE o
zr1e] 24 AT A9 U Aol g%

¢

wsle] A8 BEE 4 o} FHdAof kg o
Qs MErl A dRuke FA02 Wiol

Bolol AR AAG 7}111 ‘iiL Tﬁﬂ A

% .

@o; a9 azdﬁ 3
As| =717} verskrt.

2) Siica & HiTollM HEisin|g A
A zgade Algte] Aue FeEnFAAY
¥, g9, 7134 Hig A2 5 YA (Fig.
1A). SilicaZof|Al 153U dda J)g=s A7
1 Z2 AFHEEC] Axe] A4 2 A&
273 g A xele] vjFrt HEE A
Sllxca FoA 27YR 9ENT Fee 7}3'&7‘]
st AP FE FERY 84S BFE F 2
31 guFee] gFAxe Ago] 15:Yx ¢ 53} et
Az vlwsle] AsiFY (Fig. 1B). 4FHde 7|8
AE A0 8 AT GEAE FeoB NESAE E
A Hae P edRe rsdRe] §E
o] FAEQTH JBAo BT FEA L] gl <
g AEZAA AEA W] AVEA ydA Y ¥y
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— Silica induced expression of IL-18, IL-6, TNF-8, TGF-e, in the experimental murine lung fibrosis —
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Fig. 1. Light microscopic findings of silica-induced lung (PAS stain). As compared normal con-
trol (A:, 200X ), there is aggregation of inflammatory cells around peribronchioclar and
perivascular area (B :200x) at 2 weeks after exposure to silica. Following 8 weeks
after exposure to silica, inflammatory nodules were formed around silica particles
(arrow) (C : 100x, by polarized microscopy) in peribronchiolar area. At 4 weeks, colla-
gen deopsition was seen in pepribronchiolar and perivascular area(D : 100X ).

lo

2HBIA AXYel® FAhdoz A% GFAE
3 A¥xdEe) ujig ¥l F xglowa dR
B3AEQ Hxe F2E BEFE Ut jidh
7182 F4jel Vet GFAE AR R 71EA
ZAo2 3= A-FPo2 Byt Silica =% 8
e 718A F99 A% ASAE F& i3
A oA 718A)7) SAE] HAEHReH Jim A
A ze] E-The] ol At R8st 2 F9=
< H71Fe] Aol Tty o] glom wHEhy EFAl
9] A& 4FHT A HAoh o] AAYoA H
Gnl & ol &ste] BE £ Ay rizvizE 4"

o

=
X
rir

N

o 1

silicaz} #Aoll FL3HA EEE A7 Hrpe =24
Hoz Afst AR F2 FARFol A1 F=
A7NBAE FAHoE B 49 silicart H&tgo] Q)
Qom A3 GFNre-g Ftske ARt ol 13
B Z2REA W¥o] AE UATt. olF AN |5
22 AF4 silicad] Fo] BEFF A% B¢E B
}(Fig. 1C).

Collagen?®] AAALE A7) $13}e] PAS Ao
Aot e wylez A ZFE Masson-
Trichrome g4& AlH3AT FHA] RAZ L o

Aoz Yeidtt. Fddzzese 88, d¥, 718

— 839 —



— 8.Y.Ki, etal —

7 F¥oq ZhE 3ol A2 Holx] Ygkon sil-
icaZol A 1Kol 3, 7182 € Al7j#A
92 ZA=9| collagen HAE B 5 Jolon 4F
A A# F9, A71EA Bt ohye) S o B9
A JAFE FF=9 collagenIZE B & YU
8FAL 439 ¥lE) o] ¥ FlekA A718A], qEF
4 g #HE collagen o] o]FojFon 7]#A]
gte] ZAA WHZ collagen o] Zv}=| it
(Fig. 1D). '

2. MSilica Foioff o IL-18, IL-86, TNF-e,
TGF-82] HsapxEAHY 4H

IL-18E A4 EBUFAEAA | & 359 3
3 gl 9le ¥ 2 wzlglo] 12574 A&HoR
dgsd. HEAS AT T¥el giioy
silica o} 1R E] FaA Edo] UL F 857t
A Aoz AT 7)1BA FYelHe IL-18
o] wEe #FF 5 giglou 235 JFA F4
o gFAEe] HAgos Y4Y MM A2z &
4 & 12570 A&HAE 7 BAAA 2N
134 A1=A3% Jehtr] A2sie 853714 Ak
sioich.(Fig. 24, 3A)

IL-69] 23L& AgTAME FHHTAE A3
o] 2% 38 Ryon fyXity) rimidue) 1%

Fig. 2. Immunohistochemical staining of silica-induced lung.
IL.-1-8 was expressed in alveolar area at 2 day (B : 100%). IL-6 was expressed in peri-
vascular and peribrenchiolar area at 1 week (A : 200 % ). TNF~a was expressed in aggre-
gated inflammatory cells in peribronchiolar area at 2 weeks(C : 200% ). TGF-B was ex-

pressed in peribronchiolar inflammatory nodules and it was maintained until 12 week
(D :200x).
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— Silica induced expression of IL-18, Il.-6, TNF-8, TGF-¢, in the experimental murine lung fibrosis —
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Fig. 3. Changes of IL~18 (A), IL-6(B), TNF~-a (C) and TGF-8 (D) in silica~induced lung.

Az FHHAUG. a2z 71@A FAxHgME IL-
6o VL VLY F Y. AR
AP silicaFoFo = e AxE Wilglo] A
85744 A& A2 silica®d A1FHH
713A 4 24 J&EE 9FA=E IL-6 ¢Ho
A= F7F HAUL, A4FA A4 EHE Hol
HA A meEden, A8Fue A3ER

&= A%e Btk HEZES AR FEol AUsdl
= Bysia dde] Aeut Al2e 22 FUtsle] 8
F7HA] ASHUT. FIAEE B)5=3 @skE Held
A 250l FElE Wdo] ldit.(Fig. 2B, 3B)
TNF-a= B339 71239 152 U3
g B g2 FofAe L¥o] gt Silica FAFE
V=T EA A LEo] A3 FUlet] 25 3R
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<3 IL-19} IL-69= A7} B4
g5k} (Fig. 2C, 3C)

TGF-B& 24T SBNIAZANMN ALER B
Z=ct. silica F9F UM AN 2EE
TGF-g& 45714 dslglo] A&H0iAn 834 7
A EHo| F7HE F 125004 ozt Fadhe &
g Bl JjEAe AT ME BA 2A
TGF-ge] dde #2¢ & At 7183 F9=2
F&E 5 AxdAe 27l 85 AXE F&o] 1l
ot TGF-po] L& #2E + gt 4%
AE] Fgol AdiAE 254 329 g 2R
Uehd £ 125714 A&Hog e dEs el
At dEZANAE TGF-g9] Tde| 234 7H 1
) Aldsle 125717 A&EHe 2788 BATh
7IBAZAAZAME 1 FAREH F3lT GES B
A F A&z 8FA7A B 3= Hu L
e 2 F Aashe B 2Ark(Fig. 2D, 3D)

Ll

Silica& F<stA Hguol YA fibrilo] FHHA
i, dadxel deedze B 52 sili-
cotic nodule®} &7 #4437 EAYHY, Silica
o &g sy we-e Z7ld sl¥d A7l A
29 silica A& AA] A3 GSAE 53], F
AHEH(PMN)  Alxst diddErt 71359
(peribronchial area) ¢ FA&Eo] F2ure-s do

Aot 7184 F90 F&E PMNAES} di2 s

#A F8el 2HA el (nodular aggregates)
2 AgHT ol2d 434 42L& 157F TN}
Az dadEe X8l 25 7|8A F4
o] §o}& (peribronchial granuloma)& A3
ol weddg e § d/s 2HE Y.
Silicag g4jsle BAsle daAEs o7 3w
2] vAEL Bulsle 27 &4& dodley 2
7le)= IL-18, IL-6, TNF-a 59 cytokineE9],
Zrldle 95uhee] sBAAA &4E 23S A
A7 AANEY AXe 7[de] gAE 38
TGF-8 59 449} (growth factor) & 4|
B}, B Ao Ae] LM AAA silica HA)
2 Foisle] 239 ¥slE AWEr 2] 4E5s
o] 71#x] FH=RH AFHE AL FEY + AN
I olEE GFMEY AL Alzto] Al uke}
A4 S Jshjio], 8FAdE 7I1TA F=e
wyal wag ZEshe d-o] d4¥E ¥ 5
A}t 28 BFHv|7F (polarized microscopy)
&7A silicad] FARAE F4HoE AHFo| YA
=0 silical H2igt AN Eo] 23] EFo] wiAg
& o & gtk dAMEe] GFaNERA IL-18
463 349 274 FHske ez dA
=t), 2 (asbestos) & ratd] FAANAE @ 4%
Wkg-ol x7lo] IL-18 &7t § Alzte] Aol e}
ATE BFs IL-18w Al % dAdtss
o] 7)Ao x7]9) 9FNESo] BHE Aog 73}
Hou} silicad) 23k HAHFSFAM HEL Tl
814 2th. Piguete] AgoAM % F7]o B4 sil-
icotic noduledl A= IL-189] B8 AT + gl
silica® A=E A Zo A IL-1471 Bujgde=
in vitro 3389 Aot AojE BRI =g
IL-18% 3719 #Mdf3lel BAs] Brke 27]9
wrEso] t)AAZe] &4 (recruitment) ot} &4
sl #odEn, == TGF-49 2L Ad43
cytokineo] Rzl &g & 7oz FHEHR ¢
o, B AFAME silica FY F w2 slEA] F
Sofl F&-se 43AEANA IL-189 HE 2 27]9
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~ Silica induced expression of IL-18, IL-6, TNF-8, TGF-q, in the experimental murine lung fibrosis —

b
ofi

BAE ¥ Asigle] A&E Y silica {8 HAdH-
35 IL-187} 24 #o3hA) 28 & 5 U
IL-6= #4d/31584e 7184 AEAFGo=
Z7vso] A g3l BAG Aoz FAEY, Al
e}t Afrgtel] golshs 71Fel Aolrt glof HAdf3)
oMol IL-69] AL o}A7t=] B3] FH=9lA
ot IL-6+% silicadl] 2% A xo] FAJs}e] o
& 288 7% kAP Vanhée 52 silica 2}FA] &)
A dge] NI E (endothelial cells) A% IL-
6 mRNAS] o] $3gS vy Sgich?. & a7
A= silica Fof F IL-69] o] @M= W
siglol A& o2 WHEHYL A7 At wet 7=
g et EPH R IL-6 L] FaE|o]
IL-69] B dBA VTR o)Fshe GFAE
of o8l FHEAHEE & F YYD Z719] GFuHgdl
= g3t 719 ddf3le] g Ad= & 9
& A 458 ¢ 7 99d. TNF-o& 959se
FA7I9 FUret] EF3AEY AEE THE A
oz 43A Jort HERFITAA ATz 5
8FA5E Z7HA)F)1 collagenase gened] UL
Z7MA AR RSAME Fa% A8 & Aoe &
AHAHY, Piguete] &M% silica® mouses
AW e F489E vl TNF-¢ mRNAV} 2352E
z7tglo] 7047 A&E 3 silicotic nodule JAE
B350l TNF-av 7] @398 S8k Af
3te] fAoE FAFE A} 4T B dFME
silica o] & 270l 7]=9] AuM2A TNF-a
o] BAo] F7ketd 233 REE 718A FH=2 A&
B BEAFe ZAHFAM TNF-a2] Mol Zis
o] &Aoo wHEo] Piguets] 2o} FAG &
Ag Bt &3 gidfate] 2l Ao oA
Aoz 24 TGF-+ silica £ & 27]9] ¢
Zure7lols d¥o] Hou} FAFMEE| Heole 2
FIHE F2 434 A Ag BHEE B, 2
& BoolM WEEE TNF-e¢t AI7HE A
(temporal relationship)& B3 Qo] TNF-a
7t 27] 9% ¥hg B opuigl TGF-8 Al &

Lo

!

 7lsAe 2. TGF-pE 2 g3t Aze} ¢
o] Zylofl 7|HA] FHoll BAHE AFHES] HAolA
A&H o PuEes 288 B AHH S silicot-
ic nodule?] A7 A gsle] fAlof dAT How
FAgc. T3 B AT FEEAH TGF-42
W5l Z JSAEe] FAAHA Wdo| AlRkEY] A V)
S A EollA TGF-89] ol faslo] AL
7HEE FnjRg Aoy 12 7]-e] silica At 3
HAQl &4l 9k MlxEre] &gl 7IIRE ANA
ol MEo| &4 F AR o5t silica YYAE
AN EfA BAE Fof] B =R dgh AT+
Y ged Ao AlgHch

AzAo g, silica AFA] IL-6, TNF-a7} 7]
Fujslo] n% wHAdfste] Bl BodEhy silicad]
o3k HAdfalEe IL-1+ 3A B3] @& Ao
2 Arsd"oh

TGF-p= 719 718AF e dEA X 244
A A&H oz Bulslo] silicotic nodules] FAIw} 5
Agsle] fAd BT Row FAED Silicad]
o5 FAgste] 2R ee: TNF-e8] dAZx3
o] & Whold & Y& Zor Algdrh

2 <

ATHNA

F& T4t Gsilica) o] HAANE FUETE HH 34
x9] o] WAt a Hadda 21 Aasot w4
g} Silica 7} HZNZ FYSHE A EA T4
Ho] FEoiNEg st g zelA dEe
o] Z4slA BoIdh= cytokines & IL-14, IL-6,
TNF-a %°] 9lor] #7] Af3d @Ak TGF-8
So] Bulglo] Hdasle HaPat fRjo] o AT
< 3o}t a8y silicadl] o3 HARE AN 7
cytokined] &3} FH|R-9 Azte] whe Wil of
M ol B3] EE u glok

U

silica FojA| #dfatEe] & s C57BL

— 843 —



— S.Y. Kij, et al —

/6J(ref) mouse?) HAHZE silicad T & 19,
29, 74, 27, 4%, 83, 12FA9t} 3L &
gt} At w2 #2329 Wsle} Wodslelz g
Wg o)g3led IL-18, IL-6, TNF-¢, TGF-8 &¥)
wE o] Wsjel BuR9E st

d

Silicagoll M 2358 E 894 A7) Wy} gy
o 834 Wyt 71 At 2ol 4FAE
o] F&o] 71FAG A71BR] F92 AlgtEe] 8 F
A 7184 F99 AT 93AE Aey da3st 2
Ao oA 718A7} 443 HdEHs 248 2y
v} IL-69] 28 FhorE Wallol A&How
BHEAT AR Aol whe} et ze} e
A XA IL-6 THo] Fa=]o] IL-69 HHge ¥
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