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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 imunohistochemical 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-4 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-a appear to be a early inflammatory response in silica
1ol R 199dE dZsteAEATe et dd T4 ATFHA(HAYE 94-1400-07-01-3) I7
Hlof] 93l AFEIUL.
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induced lung fibrosis and TGF-8play a major role in the maintenance and modulation of fibrosis in lung tissue.
And the regulation of TNF-¢ 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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FelTAt (silica) o] SIFUE FUSHA WP ey
71zl HSAIES] FF o] 27| BAyeT Flo] F
#HAA (silicotic nodule) o] FA7} 37 HaAn
H (interstitium)of] A-§87} LS. Silicar}
A2 FUEE dE2gy A7|BdA AlFEE
HEgo] Bt =z A silica & PN
o g4slo] A2 ojFHo GFuAES Bug
ot 2 A3, 4FAE FF9) o3 9Fwrgo] By
S GFEree Af FANA Y Yo uA
AL B e 723 WIE xesiA I,
o] HFAA SHEANAAEY 7o) A HAAE
NA AFhg] F831A] Pofsh= cytokineso] &
vl€t}. Interleuk'in—lﬁ’ (IL-18), Interleukin-6
(IL-6) , tumor necrosis factor-o (TNF-@) %
3, %ol WstEe AAd e Aastd BAP)
1 42l transforming growth factor-8 (TGF-8
), platelet derived growth factor (PDGF) So]
a1 =0 HAdfsle] Yy fAld FeF ¥
gt

2494 H443159] modelolA Z+ cytokines] W
St disiX= B A7) AP A itk TNF-o
o 843k Piguet 59 AYPA mouses] g
2 silicag Fo ¥ AP silicotic noduledfA]
TNF-e9] mRNA7} Z718la, =8 2o A¥dA
TNF-e¢ S38A& AXAAYE o silicad] g
A3t JAlE] silicad] 9% FHAHH-31%o TNF
-7t 8% 4L ¥ AL ARGy o] AYd
4] TNF-@9] £u]5-9je] tia) A= v8)2] Bahgoho.
HERAAE7} lipopolysaccharide (LPS)z A}

Bowd TNF-go 2H|7} Zlgo] dxdjax s}
TNF-o 3749 F83 94¥& 3tk A& #3lou
a9 ¥¥e] WEAEY HEZAAE TNF-ao] £
BlE #EE F UAG0. IL-18% o] HAgo) o}
2t 8A3lol] Aolg Boln, silicadl o3t w4 &34
oA IL-18 HENAMENA vlZH 27]0) Bu)
He Aoz geiA glou®, g43te] Al Azl
oE dske 2 42X A gt IL-69] Rujps
tFete] A E Bt ollet HgRA X o
A= Eolsn Hda3ld B8 Aoz FYxn
ot #4753t HAoA IL-69] H3re A3 F
5ol R, TGF-£& FolZoN 28y )
A (matrix) o] A&7 HRald] 28 98 & A
o2 JidEn’. 2y xr)e FHF HudAs
TGF-g9] ¥38 #3d=olx=] ¥u Frlo w7
HAA TGF-B9] 3717} #dgcs Ras gloy
Banjt} o)z} glof* silicadl] & #4584y
A TGF-g9] 4% oy 3] Fisle] Az
ket E3  TGF-89 B /el gk
proinflammatory cytokines] H¥= o} A3
9A A %t} TNF-o7} TGF-48 27142 Ae
AABRe dEe BRas 9ou® cytokineS9] A%
T dsiMe ofy & geiA YA 9ok e

Ao A 8= cytokineSe] AEarge di
7 vl o5ty IL-18E tiaAEe IL-6 Hulg
AF3kaL A IL-6= TNF-e2] AAL AAgct
I dHA o] cytokine 7rel AEHAZAT(net-
work)e] Sl& Hoem FF=Y IL-18% IL-6,
TNF-a7} 3&3te] M43} cytokineo] Aol ofm
T e vIEA disiME ofF gax) g,
IHEE A4dF3FEe] AYEE FANA cytokine
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o] WislE BAM3le AL AR Bl 7
Pahe=d ¢ Fa¥ oz Atgdc

2 ATE silica 4] A F3F0] F FEE
2= C57BL/6J'? mouse®] #HAH 2 silicad F
F Azte) whE Hz3e] Wslel wosiEtz gAY
(immunohistochemical stain)& o|&3&ld IL-13,
IL-6, TNF-a, TGF-g &% #§e] Wsle} £l
& Yopr 3z} K-

e o gy
1. fel| it Eo|

Dauber ¢} B8 o]83}o Silica (Si0, < 80
%7} &A4=7] 1-5um Sigma co.) £%&& 1IN HCI
o Wi #Q ¥ ZFH, AlFEn A=A F FA
& 233l 200CoA 247 B AE s
A" WEAE AASFAS.

2. thSE A silica T

A% 8-103 ®© M3 15-20grame] 3 C57BL/
6J& o]&3l3ct. C57BL/6J9) sodium phenobar-
bital& B7ANE FAste nlaA] ¥, G912 7
3 o ¥ (trachea) 3} A= F9]9] AL
541, 7183 A= Alojoll BHAHE Tt ol
F5 Haple] 71@e] AF Alolo] 26Gauge FAH
o2 25mg9 silicazt E¥E endotoxin-free sa-
line50 ¢ & FY3IAth SAUzRTo 2 Yl
4= 50ul & =¢sigr}. Silica 9 14, 24, 1
Z, 2%, 4F, 85, 12 T AYEES AF €E=
AN AFEle) < BEE T F YFWE L
-18, IL-6, TNF-q, TGF-gd tig Hes}gtzz]
gag 93 OCT Hol =¥3le] Habdid L7
%, -70°Ccq AFse. o d&ve gz
2728 #3317 $18be] 4% paraformaldehydes)
2087 3% F A ds-E A¥ F 0.5M
sucrose-§-¢] 16A17F @7} ¥ paraffine g =%

& ¥ogk ¥ periodic acid schiff (PAS) E4& Al
saigict. APAe FAL 50ul o BYHHTE
Eoj3t YANEZE, 2.5mg silicad ©F T3 ¥
03, 13, 23, 45, 8%, 123744 4% 6viEly
&3t

4. IL-18, IL-8, TNF-¢, TGF-52| HHsexx|
=

-70°cl $2u#d WF2AE 5 dmmE F2H
B (cryosection) % ¥ poly-L-lysinec 2 *2]¥
slided)] B&A)Zc}t. 27 148 ¢35t cold ace-
toneo 2 4°CdA 1087 AHelghz IL-18, IL-6,
TNF-a, TGF-B9] Bsletzz] g4& A3
sty ZAAAEE 0.01lmMe] Tris-buffer saline
(pH 7.6)9) AH% & YA avidin-bioting 4|
317 93l 0.1% avidine-biotin blocking &80
2 ALdA 1083t ¥HAIZ T H|Fo] Zjke |
37 8l 3% EZEAFE Hlsta A2dA 10
B2 Aeilct. 23 e AASME dxA |9} 4T
Al 16 A1t ¥Hg-A11 ¥ Tris g2gooz 58 4
HE olAAHE HedA 147, AREAE
Streptavidine©| £-3t¢l alkaline phosphataseZ 4
LoA] 1A w2AFHh.  Chromogeno®
levamisol 5mMeo] 3+4-® Naphtol phosphate/
Fast red TR salt& o]§-, ZARE4A& A3l ofF
& RN WAk TR By 8l 27
222 cover glass& A A% ¥, pH 8.09] Tris &3
dog AMAHF vhe AZAF|Z crystal mount
(Biomeda corp., USA) 2 #3tch A3 AR
® Ao F79 73, HMEEs Table 19
Helsrsich.

5. oy oMol vl (semiquantita-
tive) A

Hz2Ae 78A 49, 718A9 ARG FHz
), g, d¥ 47& o] 40, 100, 200, 400
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Table 1. Antibodies for immunohistochemical stain.

AMS-8l M 83
A, x5
Monoclonal hamster anti-mouse-IL-1 (Genzyme) Sug /nl
Monoclonal rat anti-mouse-IL-6 (Genzyme) 10 ug /mé
Monoclonal goat anti-mouse-TGF- 3 (R & D) 10 ug /'mé
Polyclonal rabbit anti-mouse~-TNF-¢ (Genzyme) 25 ug /md
B. o]}k (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&
Avidin conjugated alkaline phosphatase (Dako) 2g/mé(1 : 200)

o wgs dde BINAC. LY PEs
Craighead o] W§'9.¢ Waslod A4 7% LPro]
WggHo s BAsgon A0EE W] g A
o, A4EE A Bl duo] glomA TSt
=go] THo] e FEe] A4 AH), A1EE o
A4, A2EE ot AF Yot AEe] R
B 5 Qs AE, ASEE AS FodA AEte)
728 B 4 Q= U2 Arsign. g 4y
AOYHE A8FAX Wb} glo] YT 2L B
of A0YAS) 2AWE 7l&stsT

4 =
1. Silica 0| ¥ mE x==|o| 3|

1) |24

SilicaolMe 257E 44 279 Wy} i
ov 834 W7} 7P Ak e Hzd
o] Ry Fwo] njay ot silicaZZoA=
HzZo] gsigon HHo]l WAooz Wy oz
2719) 24 #FEUY. dge UG Wil g2

Wste] A7 g BEE 5 Ao HAF | wwige
2 gL Wt 87 ucks Fados W
She st A4 248 /R dd 29971 4
of A FFHske F2 & NBAYYH Fe /B
Aol o|2717HA] 71@AE FHoz W] AN
W BEE 5 Afon A9 =717} ksl

2) Silica &2l oM Faisin|y oA
AUzTAME AlZle] AUz Fehdn Pz
HE, E¥, 7|#Ad WHe #23Y 4 U (Fig.
1A). SilicaFoA 15:Ux] gz} 7|@=le} A7 1%
A FAZ GFAEEC] Zx9] 2HY Yulz Yoy
© 223 A s Ee] wjFrt BAE

Silica FollX 25U AZAHE F&e 718
st AZ1BA FHE FEEY AL B 5 U
T HEEHe AR Mgl 179A ) 24 &
Azt vmste] AR (Fig. 1B). 4FAde 7@
A& FHLE AT GSME Ao s MEZHY 2
Y BEE YA 7= vz §E
ol AEHA. 7IBAL 2 E GFAES] Fgd 9
T AEZSAY BAA el AVEA 78R ) ¥y
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" B A

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 peribronchiolar 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 : 100 X ).

& AN AXHE FLFH o A% GFAX
A& vxee] vz fx7he] F AR oHA 47
qME F4AEQ Hxe F2E FEYE 7 ldch
7182 F99) Uehd dFAE FE9 3L 718
g FHog 3= A¥Yog HHPL) Silica =& 8
Fae 78R F99 4% dIAE F& dis
Ao ojsiA 7]|8R)7F A8 HAHAeH Iz A
A Ee] EFro] Hol Itk 43 2E F9=
= W75 A7) Futsle] glon HEY HFA
o] A{E 4FHY Za HAUh o] Al H
FEv|HE olg3ld BN £ A =Wz FUd

silicaz} siguoll LA EEEH X7 Boks F4
Hog Afs ARV F=2 AAHA QAU F=
A71BAE FAHoE B FY silicart FztE o]
Rom A% GFNEE Fushs A3l 2ol 1y
H ZHA o] AR Uit ol #H |Fwt
€& A4E silicad] o] BEFE AT HY2 Y
}(Fig. 1C).

Collagene] AAP=E &7] $i5l] PAS g4
Ao} Ze wyez AHelgk =Z& Masson-
Trichrome ¥44& A3t GNqA| ZdF L B
Aoz eyt FYdz=FdMe g4, dx, 7@
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2] FA BYF FFo] A9 Holx] gton sil-
icaToll A 1FA = EHF9, 718A 2 H7)8x
F912 259 collagen AFL & 5 Yo 43
A Y F9, A71EA Bk oz} Wz o] P9
A J3E F5E9 collagenFXe ¥ 4 9ok
8FAE 47l vlg) U FREA ArH=], Yo
A R R collagen Hzo] o)Rojmon sgx
oke] HAEA Wk collagenHEro] ZylEQich
(Fig. 1D).

2. MSilica Fofoff wg IL-15, IL-6, TNF-q,
TGF-2| HASIEXZ|AM 47

IL-18%= A4z YBHTAZAN 1 = Fzo] 7
@ Wdo] 9 ¥ 2 Wslglo] 127744 A& oz
TAHT WERe FRPAN W] giglont
silica Fof 1QAEE okahA walo] 9 F 837}
A A%H oz JRAY. 718x) 2L L-18
o wEE VAT + Uou 270 lux) 29
o 4ZMEe Fgoz YA AHoIM A25 B
Y F 127717 ASHAG. 71BN TN E
179 ALERE Yeidy] Azstel 857 A&
%ok (Fig. 2A, 3A)

IL-69] WHe FFPAHE BPAAMZ] A3
o 2% THe wYoH AP Ssgde] 15

Fig. 2. Immunohistochemical staining of silica-induced lung.
IL-1-8 was expressed in alveolar area at 2 day (B : 100 x ). IL-6 was expressed in peri-
vascular and peribronchiolar area at 1 week (A : 200 X ). TNF-a was expressed in aggre-
gated inflammatory cells in peribronchiolar area at 2 weeks(C : 200 % ). TGF-8 was ex-
pressed in peribronchiolar inflammatory nodules and it was maintained until 12 week
(D :200x).
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¥ bronchiloar epithelium

Fig. 3. Changes of IL-18 (A), IL-6(B), TNF-a (C) and TGF-£8 (D) in silica-induced lung.

A= FEHAUS. 21 7]@A] FAxFHAME IL-
69 LEL WAY + UM FHUHARS F3
AL silicaFoAFoz Lo Y=+ Walglo] A
872 A&HUY. 22y silicaFo] A 1FHE
718A F9) 234 J&8 FFAL IL-6 LHo]
A3=2 37t HAL, A4FA A4xe] LHEE Ho|
A Bl =25, A8FHE AIER Fa

she A%e 2tk AEZS NEY Fgo] gl
T 78 e Axrl A2k A= Flele] 8
ZF7HA) A&HUY AHAEE ¥]s=g ¥aE Holu
A 2FolF HE= o] gi3lc).(Fig. 2B, 3B)
TNF-e= 429 71232 N 122 L8
g ¥ e R wde] gixlth Silica 4%
=AM A HEo] Mt FUlste 23 3ER
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Z7ve & Zasgr). Silica FAF 234 718A
F9ol GFA x| FAfo] AAEA FAE 2H
ME 329 743 wdlo] Yehd ¥ 8F71A] A&EHA
I HERNME 1S FEo] ot 3ol 29 &
e ¥ 23A 245U J8Te] Yo E M=
HES #2FE 7 YU 9 AAE silicad] F<lo]
z71) 71=9] guA Xl Moz 243l TNF
-09] BAo] Frlsht 23 RHE 78R F92
&8 GESHENM TNF-ao] Aol F7tde Hy
& Bo] B&3 IL-19 IL-69= BAR9e Y
Ao} A& gt (Fig. 2C, 3C)

TGF-f= 34T @Azl Alez &
A=A silica FAF FFAEA LA
TGF-B& 457717 Wslglo] A&EojAt 857 &
A3l GHe] F7M T 12F0A ot Zashe A&
A& 2o 71EAe] 71ATe e AA]d AA
TGF-p9] #3d& #3F & Ut 718x] F:9=2
4P g3 AZAAE 279 9% AE &) 1)
ofsla] TGF-B9) ¢dL I 4 gldley 9%
Azl Ago] AHAE 23A ] 32| 735 WHo)
Uehd 3 1253744 24302 F& 98e Jeh)
et wEGl M= TGF-49 EHo] 2FA45H
Ely] AFsle 1253704 A&EHe 288 B
ZBAGANEANNE 1 FHAREH FHE LEE &
3 ¥ &0z 8FAA] GEH 3z Hu &
e B ¥ Zadke AEE 2oh.(Fig. 2D, 3D)

o g

Silica& F<lshd Aol A fibrilo] F5-3%]
3, Mz} derALe S EHHQ sili-
cotic nodule®} ¥ #AH3p7t HAFHY. Silica
o] 9% A w2 Z7ldl wEu H7IER ¢ A
29 silica YAE AAE7] A FFHE 53, F
ARET(PMN) Azl digdEst 7]3x 34
(peribronchial area) o &5l FFurge do
7tk 71#A] F40 A&E PMNAES M 2=

718A F9ol Z-8A e (nodular aggregates)
2 F&HT ol 934 AEL 1F:F TN}
AeEAXe} g Ee &= F= 7|BR F9
o] §okE (peribronchial granuloma)g& #HA3}A
so] zYdz A F K3 2EE Ao,
Silicag g2ste] BAsIE A EE o] g3
9] WAES BHlste] 229 &4E dodled 2
7lol= IL-18, 1L-6, TNF-a 59} cytokineEo]|,
Flddle 430 HEARA S4E 2L X
AT AFAMEL Ao 7Fe] BAE 8=
TGF-£ 59 A#&<At (growth factor) & 4]
Y, B AR} LM A7 A silicag #HAu
2 Fodte] 29 W3lE AHET 2] gFuke
o] 71¥A] FHZFH A3 Rg BFY + AN
3 olEdk 43X &2 Alzte] Al ulat
Zde] HuE vehllo], 8FAd= slgA] P29
HEYn #AE zHske 240 FAEE EE +
At - HPEnZ (polarized microscopy)
279 A silicas] AAPE T4l AHo| A
%o} silicad ©43F &M X9 23] FZo] g
£ ¢ F Utk A xe] dFAERA IL-18
= HARs A 2ol Fo3= Aew LBA
=], A9 (asbestos) & ratd] FYAAE o 4=
¥hg-9] Z719] IL-18 718 F Alto] |l we}
A4S BFsl IL-18E AW o 43
o] 1AM 2719 dF5gol B Aoz F33)
Hor} silicad] 2§ HAdA8FNAY G F4
317] tt®. Piguete] AgoN= 719 BAH sil-
icotic noduled A& IL-189] FE L& BAF 4= g0}
silica2 AFE M EAA 1L-187} Eejdch=
in vitro 499 A= o|E B} 18mE
IL-18& $719] sldR3te] BAE] Hoke 27]9
wEEo] AAE] Z3 (recruitment) o &4
o] Fosby, = TGF-B9 & A#3l
cytokine?] HZZQ d&g & Aoz FAHHD 9]
oH?, B ATdA R silica {9 F HES} 7|#A F
Al FaEe GFARANA IL-159] FHL 27]9
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2% ¥4E F A3glo] &5 silica $E M H
813 IL-167} 34 ¥4381A] %28 ¢ F AU
IL-6& s f3138A] 7182 AZAYgYdaz
Z7tse] sidfrstel] B Aoz Y, A
a2} A fstell @dshs 715l Aozl Qlof wiAd s}
A2} IL-6¢] HEL- o}27tx] H&3] FHE YA
%ot IL-6% silicadl] ¢ dj2M| X o] gA4s}e] o
& BHl=7]% 1A% Vanhée T£ silica R}=FA] o)
A BF9] WM ¥ (endothelial cells)9AE IL-
6 mRNAS| Wrdlo] a9 uw sk, & A7
A= silica Fof F IL-62] Wio] FRAAE W
sjglo] A&A o2 YHEUL A1 Ao o) 7x
A zet A ENA IL-6 FHo] FEHo]
IL-69] 4L ANA 7zl 2 o|F3h= dFME
o o3 AFAAEE & F UAJUT x7]9] FFWHgoll
£ sy 3719 sl df3le] Aol = & 9%
& 31X ¥5€ ¢ & AN TNF-a= §5uHe9]
FA719 F71Ele AFHEY AsE T A
o2 283 oy HAH K3 FAA HAesxe 3
8FA%E Z71HA]7]13 collagenase genee] HE&
Z7A AN E FaF 988 E Ao &
AL}, Piguete] AYPA % silica® moused)
HANE FYse ¥ TNF-« mRNAZ}F 2535
Z7}5]0] 70¥7t X&HI silicotic nodule oAE
dg=lo] TNF-ae 7] g3 F7isted M
3le] fAldlE BAEE AA} G £ AFME
silica 5o ¥ Z7]9] 7|=9] FuMEAN TNF-a
o] Ao Frisld 23 REHE 7184 F92 A&
H gFAHxe] FAERAA TNF-a2 4o Fvly
o] A&H o2 WYl Piguete] Aol KA &
A& 2ok B wAR3te] G f-xo] g
Ao 2 3= TGF-B¢ silica o F 27]9] 9
FWg7lde E¥e] o AFANEF] Rele 2
FIRE F2 454 2HA Z9 4dE By, 2
< E94 dHEEHs TNF-a9} A70E @y
(temporal relationship) & ¥ HF1 9Jo] TNF-a
7t 271 €% vHg ¥t ofs}t TGF-B Al o

¥ 7Fsde Bk TGF-8v & dFe] Axe} 2
o] E7]o] 71&A F9lo| AP FFME] AN
A&Hog FHlHE 2748 Mo APH o silicot-
ic nodule®] F/3} s f-3le] fRlo) B Aoz
A€ot £ ¥ d7oAM B0 TGF-£9]
Wal F AFAEe] ZAdA o] AlztEy] A v
SRAHAEAA TGF-89 Wdo] #&Ho] A& =
7HEE FrRE ARdoly 1 7] Ao silica Yzte] &
HAHA &g A% Axere &4 710F AR
ofd M2 &4 ¥ ZHAUE o]FE silica YIS
A A A FAF Fof] B ER 3 AP
o da¥ Aoz AlgdHn.

HEZH o7, silica A=FA] IL-6, TNF-a7} =7)0
Fuleo]l 25 sjdfsle HAd Boaty silicad)
o WA R85 IL-15 ZA Fojsix] ¥L Ao
2 Alg ",

TGF-8& ¥719] 718AF$2] gFAxe] ZA-)
A 247 0 2 BalEo] silicotic nodules] ¥A1=} H)
Afrgte]l 2o #q8 Aoz FAdr). Silicad)
o3 s f3le] HWHo2E TNF-09 BA2A
o] £& WHolE 4 Q)& o= Algdr).

2 o

ATl -

Fel At (silica) o] M2 FUHE AN FSA
o] S0 IS QAT 7h-) HH3) 2R
gt Silica 7} s E FUEE A Ee] g
5o GFuMES Bujit)h. diAMEA g3uke
o 2834 #odl= cytokines & IL-18, IL-6,
TNF-a ol Jor F7] df3}o #Ash= TGF-8
Fol #ui=o] s Rty A3} fRlo) 8% I
& gk ey silicadl] ¥ HAR3 FAAA
cytokine2] H¥a} £u|¥4] Al7he] wpg Wslel] o
AL o2 g43] FHE v givt

g o

silica FJA] HAHR3F0] F FEEoixE C57BL
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/6J(ref) mouse?] HAHZ silicad Fo F 14,
24, 79, 2, 4F, 8F, 1234wt} HAE AE
ate] Azl e w22 9] Wsle} HYgststRA gy
e o]gale IL-18, IL-6, TNF-o, TGF-8 ¥
WEo] Wslel FujRE Bt
2
Silicatol| M 2F7E S44 A7) W3y} #EE
Ao 834 Wizt 7t At 2714 AFAE
9] Hgol 71BXe} M7jHA] FHZ AIFEH 8 F
A= 718A F99 A8 GFAE AL Ahst 2
Aojl oA 7|#A7} A HAHE 278 HY
o} IL-69 &Ee @M Wslgle] A&Hog
LHHAT A7 Al wet 7| =S e u
A E A IL-6 Ldo] FaE= ] IL-69 g4 &
oA =R olFshe MR o AHAddE
S ¢ 5 At IL-15 B Az A
1= Ax9 A% #do| 2l F & Wslgle] 1257
A x&Ho g GAHKY. TNF-o= 7|=4uAE
Al Lol HA FUFRALE 2FA J18A FHd
HEMES] AFo| AfAEA HPE AN 2%
W] Jehd ¥ 8F7h4] A&EHAJG. TGF-B+ 7|
A FLo A x7ld HEE FEY 5 gy d
Z AX9 FHgo] AAE 2FHFEH A7 Lol
et & 123714 A&doe & 43dE Jely
At
A3 E:
Silicagd #HA £44) IL-18, IL-6, TNF-o7} &
719 #H]slo] BF dAdf3ste] gFuhgel st
TGF-A= %719 a3l #4o 4T o=
F4HY silicaol ojg #AdAsle EPHORE
TNF-e9] g4xHo] $& W2 & U Aoz
Atagrt.
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