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Production of PGE: and H20: from Alveolar
Macrophage Stimulated by Silica

Seong Beom Lee, M.D., Moon Ju Choi, M.D., Won Sang Park, M.D., Jung Yong Lee, M.D.
Gue Tae Chae, M.D., Sang Ho Kim, M.D. and Choo Soung Kim, M.D.

Department of Pathology, Catholic University Medical College, Seoul, Korea

Background: The pathogenesis of silicosis has been focused on the interaction between alveolar
macrophages and silica particle. Although fibrosis in silicosis has been studied extensively, the
mechanism is still not fully understood.

There is increasing evidence that monokines and arachidonic acid metabolites produced by
macrophage are involved in pathogenesis of silicosis.

Recently, it was reported that prostaglandin E2 produced from macrophage counteracts the
stimulatory effects of other monokines on fibroblast proliferation or collagen production.

Until now, it was remained uncertain by which mechanism silica particle may activate alveolar
macrophage to an enhanced release of prostaglandin E2.

Methods: In order to investigate the relationship between the activity of alveolar macrophage
and the production of PGE: from activated alveolar macrophage, the authors measured hydrogen
peroxide and PGE; from alveolar macrophages activated by silica in vitro and from alveolar
macrophages in the silicotic nodules from rat.

Experimental silicosis was induced by intratracheal infusion of silica(SiO,) suspended in saline
(50 mg/ml) in Sprague-Dawley rats.

Results:

1) The silicotic nodules with fibrosis were seen from the sections of rat lung at 60 days after
intratracheal injection with 50 mg aqueous suspension of silica(Fig. 1).

2) In vitro, silica caused the dose dependent increase of hydrogen peroxide(p<0.05, Fig. 2A) and
PGE(p>0.05, Fig. 2B) release from alveolar macrophages.

Alveolar macrophages from rat with silicotic nodules released more hydrogen peroxide and

PGE; than those of control group(p<0.05, Fig. 3).
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Conclusion: These results suggest that silica particle could activate macrophage directly and

enhanced the release of PGE2 and hydrogen peroxide from the alveolar macrophage.

Key Words: Silicosis, Macrophage, Hydrogen peroxide, Prostaglandin E;

N ooB

TR it 23S Fdslod =l A83kE
dog= Astolct. Tl Bt Ae Feltatel
Z25 AYEES] =l dohls =ATHA wilE
FAog oA 29Eg wAte gy ™,
o] Aa3t 71 olstelei L mFslodgtet. e} o}
3 2 77Re Bete) sla AN 2T ekse)
%3 71700 i AToIRIE DPAHIZo sl
Zok] A9l 2 tumor necrosis factor-alpha)$} interleu-
kin-10] So}& 4 9l 4R35 dovled Fa3k o
e ke AeE Haslye F A didAEA A
A%]= monokine52] gl thet A7} | o) F
olR|a Qe

38 Mohr 57 AgHog FHAPS BHE 3
FAzHE] Ha2lgt #H3E 2] 3EolA] prostaglandin E»
(o]3l PGEy)7t F713kcks B 3siqick

e g olFlEste] dMERl PGE:x= A%
g) vl zkg-g oAl Wt ', AGEAES] 7|
5o AAgeEZN AR3E dARKk AU
E]_l3.l4).

ol Tralgolele Aste] AR3HE TRl Aol
7 & FARelekn A AL 1R 21
2RE] Feldt slE WA EellA PGE7} F7ske A
o A2 Ak Asets g 4= Qlek. wa2ba] Mohr 5
o & A2 ffuliFe] Xt Y& w2 HE] Felgt
A AlEfA PGEE &8sl Z7slglvtar shvt o]
Aol Falvtitell 28t ZHH]l 25914 ol |
Zo| Rl e A AFAelllA felatate] of
g g eolell ol oAl 7} Ad3tx]o}A] PGE,7}
F7FER=Al taliAe BEaksicla & 4 glck

UutH o 2 gAYkl cAAIEE AlEte 2 HE] of
el o iAsEEe] Jul7t SRR geiA
o}, obF gelitabel 23k tiAAEe] EHAdstel

1 843 AAIES] olelrlEAt BiAHER] PGE,
2] Aol tigt AFE wlEE Ao|ck

olol] AREE AYH FAAAL 7M1 32Ny
Relg S giAEelA A4E PGE; ¥ H09] =
7Hod g 24 zAME A sl eH olgel $elFA
o] Aoz URMES BA3AA PGE, Y H,0;
9 Z7be SRS AdolEuAAL. FullZo)
APl E1F H|E wl Al o 2 3E] tiAlHEel u)d
F e AL Al Ysted wiek thA A 2
Hoz FelFe Fold tliAIEd 3 PGE9}
H,0,9] 48 #slgich

Mz ¥ oy
LA =

AREEL dorel gle] AiF 200gm ke 31
Fl(Sprague-Dawley A5 A8513ick. PGE°ll gt |
2} Al v)F Folx|u o} FR]uigte] Daniel Hwang
242HE] AT o} ALHHeH FHTHSI0)E
Ake] 80% olde] AA 1~5 um =7]9] w3 Sigma
AAE AHgsiedc).

2. THERY

3k 59 bl wiehA] olel2E A 317
£ 2 Hell AT FH-E Al 712E =
ZAI7 ok 71=Hell 4t S0 mgs | mig] A¥e]
Aldarol] Esled Fdsidet FHIAA WA Wl
< 718A 9l IS AlEsled HE HAAES Feldt
% QpEsllg M2sle] 105 F2mlall] 48412 ol
IR Z) 2% slepe) Xefsln, HHE THE
hematoxyline-eosin®} Masson’s trichrome <3448 %+
3 22w Rl on FAHER RS #Rls]
LA HFQAu)(Olympus, Japan) g ol&slct
1 A3} g7 A o] Rl 73pellnt il 34
Zck.

—514 —



3. HIE CHMMZS] 22|, Y ¥ Faldt
|
A3 Fe} FAZEE 2 PR E oNel=E HAat
] A7 & 35 el 7128 gkl AUERE 7]
Rl ARQJsisdct. el Hodsr 5 mlz 73A] o S
£ 103] ¥HE- sl o) AP HE 4°Coll4] 150 x g2
1087 94 Feldt oh, Adals viela JHE Ax
£ Hank’s balanced salt solution(Sigma, o]} HBSS)
ollA) 241 Aslick AIESS 20 % FBS-RPMI wjo}
YSigma)olld  wleRsIHon]  frlolls  25mM
HEPES £}=29H(N-2-Hydroxyethylpiperazine-N-2-ethanesul
fonic acid, U.S.A), 2 mM glutamine, 100 mM gentami-
cin(Sigma), 2 ng/ml lipopolysaccharide(Sigma)S- 47}
s3ick 2l AAES 7t wellol] 3 x 10° cello] |
X2 96 well culture platee]] {37 37°C, 5 % CO,oll4]
2417k wiokdt 3 HBSS 2 AllXsio] uIR-2AZE AA
Sk Halsl A A|Ee] AUE-8-E trypan blue exclu-
siont & o] 83led FHsIl o HE 92 %olrt
2 2R el diAAIEe] 7} wellolls A3
ARHE 0, 100, 200, 400 ug/mle] FEZ2 feliibs
F3 FolAA S Zde 334 Felgt dHAIEE o}
5 Ax|gle]l 5% CO, 37°CellA 2447k widst 3
H0;, PGE: & 431310 olF felatihe HxJskA]
B AET2] 0,9} PGE:9] FAXE iz ghex
s}k

4. CHAIMIZOIA MM E Hydrogen Peroxide
(H:0.)9 &3

Sleizte] elgk AEHAAIFES] 7t wellol] Pick 5
] o] wehA] 2HE phenol red -§-°H(o|3} PRS) 100
WE 7 wellol] Yol 3 9087+ wjksigich. o] PRS
o= 140 mM NaCl, 10 mM potassium phosphate
buffer, pH 7.0, 5.5 mM dextrose, 0.56 mM phenol
red, 19 U/mi2] horse radish peroxidase7} F3}tx]o]Q]
ok uielEEA] IN NaOH 843 10 W 7slod whg-
& FAAZ ¥ phenol red2] 4Hopgd o] o3t o) W
3}E 600 nm filterZ- 22l ELISA reader(Dynatech)
2 Ag3lo] Zsigek H0:0 HkS Sigmarle]

H0:2 ZFFAE Folo] Aasidlon 7 welld]
protein®] g PierceAke] BCA protein reagentsE- ©]
g3lo] Z2As0cl”. H:0; 33 3= protein o]
gt H,0,9) eko g F8sl3itnM H;0,/mg protein).

5. Prostaglandin E»9| WAIM HHYEH

Qlokzro] Heldt HE AAAEE 247 wiRdt ¥
1 wiokell g oA 4°C, 400 x gollAl 1587 AE
so] Abdeng 20°Cell Bataldeizl WA wed &
2 &i9ic}. PGE:S] WAl wle 248 A ' o )
S watstol ZAsiiek Haigh 4o 100 well ['H
] -PGE; £ % dpm o} 8,000 - 10,000 o] =] )45}
o] 100 W A7} s34k of F]A4gel(e]s} PBS-gel)2
pH 7.0 QlAksksAled4x(phosphate buffer saline,o]3}
PBS)ol] 0.1 % Aelel(Sigma)S 4lo] 1hE3lct. PGE;
of} T3k k)= PBS-gel £ 1 : 4,0002.8 8410 200
W P34 °CollA] 12417F FRF wh A3 feld &
A7} PA-gA) B3RS Felsly] Slsle] B4 Hact-
vated charcoal,Sigma)Z 600 1l 4 Q31 4.2oll4] 15&
ZHHESAIT) Z 150 x g ollA] 53 Z<t YARAAIAA
Aol Balslolet. o] A Yol scintillation cocktail
buffer 13 ml & H7lsled & 412 o}L liquid scintilla-
tion counter(Beckman)oll4] ¥FARA wied 3-8 3l9]

t}. o] scintillation cocktail-&- xylene(Fisher), triton x-

E ood ©

114(octylphenoxylpolyethoxyethanol,Sigma),2.5-diphe

nyloxazole(Sigma), dibutylphosphate(Kodak)-&  4ie]

nk59)c) standarde SigmaAlZ2RE] £Ugt PGEE

PBS-gel 2 3] 4stod A9} o] A2l B SAaleh
6. EHEN RN 2H

EAHE el Student’s t-test 2 slgl.om el
F 5%l ARk

| t

1. HEd THS

S 74 SomgS- el 253 1 mlell 3j4fslo] 314
9] 7)5ell ZElshi 609 Foll W¥aAlE HFsich
gokH o2 HF#AE 0.3 cme 2P (macule) 55

— 515 —



Z 9245 Aedel|4] geldt 4= 2lg) o hematoxyline-
eosin i} Masson’s trichrome 3243 3lod ZA3H4 7]
A Aleggt Zx) ojiEe] =2 TtE|ZAe]
HAEE I3 Adek

TFAZRAE i i AlEet AREAEESE A
Elo] qller] 4f37) Ae=]o] QUckFig. 1A). H
FEn|7d el FelAARIAE T A el
& 13 4 Ql9IckFig. 1B).

A S

Fig. 1. A: A portion of granuloma formation from the
section of rat lung at 60 days after intra-
tracheal injection with 1 ml aqueous susp-
ension of 50 mg of silica.

It is composed of a collection of histiocy-
tes, a few fibloblast, and admixed colla-
genous tissue(H & E stain).

B: Polarizing microscopic view of silicotic
granuloma, silica particles are distributed in
the silicotic nodule.
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Fig. 2. A: Production of H,O; by alveolar macropha-
ges activated by silica in virro culture
(mean=+S.D., n=3)

Between groups: p<0.05

B: Production of PGE> by alveolar macro-
phages activated by silica in vitro culture
(mean+S.D., n=3)
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Fig. 3. A: Production of H,O- by alveolar macropha-
ges from rat lung with silicotic nodules
(mean+S.D., n=3)

* : p<0.05 vs. control group
B: Production of PGE; by alveolar macropha-
ges from rat’s lung with silicotic nodules
(mean+S.D., n=3)
* 1 p<0.05 vs. control group
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