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&2 H0dUo) ngds g x|
A (extracellular matrix, ECM) 2] &3 a3 3
& 5EAoz ge SolFgA ¥ g, o
T oj| gAdRe oA &4 EH interleu-
kin-1(IL—1), %A A} —a(tumor necrosis fa-
ctor-a, TNF-0), transforming growth factor (TGF) ¢+
e cytokineS EHAAAM HHolAEE 243
AlA wYd 2 fibronectin® & MELV|HE
BFHAAA sk Aoz geA it ddFe
AR A AEQrHA M Al &4
shEl o2& jEgo] HFo| Hof 7hdA #H Ao
FAYPH 2 A FFoz2 A= Aoz Y45
it

w3l 77+ &A3 =M procoagulant activity(PCA)
7} ke o] §-1Rkg-o] FIEIL kel £3 o
dojutbn o] Hf4E “provisional ECM”9) 425
Azt o 7)ol AFA XL} A Fol M EI o] 53
4% 2 A7E HAE Y. = ndge @
2¥Q9] dYFERE IL-1& &£8)5HA g As

o2 BEHT
Zhde] wRIGAY 7o HERAAEANA

TNF-o& #HA71=4 &£ PCAE F7HA71EA
of het A7e Fobd 4 Utk #8FF2 9, €
zd, A%, A%8A, 2, 2= 24 59 g AY
e Aoz HEGANEE B8 TxE
P 7 o] A olA o] AEI AF
o] 442 TNF-a¢ PCAE EHsti ME7EQ
Aol ol MEE AFY + v Aoz 4
2+t

o] A WYMo HAFE AFoe] A hd

M

Fdol $2% PCAS &obF AH Af3td F
23 988 3= INF-oF 28AE + XS
opR A FAH F5FF S dxrPdd
3ol 71#A] #H E A F & (bronchoalveolar lavage,
BAL)E A1@3le 9L # ¥4 ¥ (alveolar ma-
crophage, AM) & &3t} uwdd& Hrig v
of Al wjeksled procoagulant activity®} granuloma-
genic cytokine$! TNF-o& =734t}

e o

CHat

4% BT 2oz FHE F55F
At 2tz 10 o] wE2EY 2 EXHEAF S
AHBAT AU T VYD 557 F40)
P FRAAN AALAE BYon w75 HdA 4
FAH gl &t AHUdE ez Ik f5
£Z A= FHRARA stage WA= stage 1119
&3he 848 WAez A

Chaf ol 22|

el Bl 2P AL 7 ERH AL A
ARG o) A citrated vacutainer tube(Becton
Dickinson, Rutherford, N)& o]&3}] zf& 3}
ALollA] 400X gol A 1083 QA E-2 3l 4L
45¥ polystyrene pipetZ o]g4-3le] FH3}a Fi-
coll/Hypaque® &&ste] wa7E gt
RPMI 1640 medium & 2 2%¥ A2 &1 RPMI 1640
+10% heat-inactivated FBS(Endotech™, Scharz/
Mann Biotech, Cleveland, OHZA] W54 ¥4
2E Flstgivh) ol 1X 105cells/mls =2 A de
AlZith. Trypan blue G4 A3t @a 2] 90
% o149 viabilityE &1}t

7| 2R # Z M & (broncholaveolar lavage, BAL)

*o] EEL 1993UE ARt 397 2 FHdEY BAGTHR o] R AS.
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NBAHAEA AL FhutF s N BAAFA S
o] &3l &9 IHAMEHANA AlB3A T
150ml1(50ml4 3¥1) o] F-7 AHHHFE FYsto
AN Ao W E5HFE FAelLS 99ml
(median 99, range 66-120ml), #8355 A= P
81ml(median 80, range 62-100ml) o]tk A2 A&
o]&4d] A A laminar-flow hoodol| A} - A=RS
A7 F dAHEYEPTE AEAE AAR §
Wright's stain®. 2 @M 3}3 ZHASE fieldd 100
Mol AXE 4 fieldol A AojA] A4bsigdch Cell
pellet> RPMI 1640/10% FBS with penicillin/stre-
ptomycin & glutamine(Mediatech, Washington D.C)
1.0mle}) A E 3] hemocytometerE ©]-&3ta 3
ANELE AslArt

BAL cell2 cytospines HA&<a Diff Quick
staing Al st FEASE AFEHh HT F
AXEFE 555 S04 Fdizw(12.£1.2)
o vigte] 4538 =A% TH32+4.36, P<0.02).

Cell culture

DYk o} HE A EE collagen sti-
mulation groupS ¥) & collagen(Sigma, St. Louis,
Mo) 100pg/ml-S ®j Ao F7}3} T untreated cell
3} lipopolysaccharide (LPS)-treated cell® negative
and positive internal control® A}-&3F3ch, LPS-
treated cell2 E. coli endotoxin(LPS) (Sigma, St.
Louis, MO 10pg/ml-3 #7}3te] 247zF 24A13F v
Fof —70Col M REIAT)

Procoagulant assay(PCA)

Mg Axe —70Cdx Basdrrt Hele
24 o] cell lysateE wHESIt} PCAE fi-
brometer(Data Clot 2, Helena Laboratories, Beau-
mont, Tx) & ©] &3} citrated plasma®] recalcifi-
cation timeS 2A43t¥ch YA citrated plasma
(source of fibrinogen)& WA AYAER HH
oS A ska) 3000X goll A 3087 4] E 23}
PARE AAstA THEACH

Cell lysateA]E 100ulE citrated plasma 100pl2}
37CoN A 387 g2uekdt ¥, 20mM calcium ch-
lorideE Awe] 78 A 3l clot formation 2 w7+ 2] &
A 7+e 2AstYth PCAE Geczyot Meyer, 19822]
W o 2 indexE &34 Lor, index’} E&4E
PCAE &7 Jebth PCAT rabbit brain throm-
boplastin(Sigma, St. Louis, Mo)Z& 108§4 Al ¢+3]
28l recalcification timeS ¥ BHEIZHNE +

&} units of thromboplastin(Uthp) 2 £ A] 519 ¢}

Cell culture TNF-0. assay

TNF-a= conditioned mediumo}A] TNF-a Elisa
Kit(GenzymeA}, Cambridge, MA) & o]&3le &34
8l t}. Standard TNF-0& A'@3 43}l standard
curve2 ©]4-3}9 3. Absorbances Bio-Rad Model
3350 Microplate ReaderZ o]-&3lo Z&#43}th
Agulel TNFaFEE ng/mlE EA3HECh
EAehY  2A4F AEe ANOVAE A3y, P
ko] 0.05018tY W) TAH LR g Ko7t A=
Aoz B8t

TR

Procoagulant activity(PCA) assay

gl TEAHE ) AHE o] &5 PCAT #5%5F
#219] PBMCS} AM= AZ g 2T 8l8jA 7]4
%] (spontaneous, constitutive level) 7} -F9 34 =
ko1 (P<0,05, Table 1, Fig. 1) LPS& AZY=x
T3 §525%A9 PBMCY AME AH53ld
PCAY S ®osAl F7Hzled wdde A%
W=T9 PBMC, AM$ #8% $x¢ PBMCe
AFE £ glovt AMe PCANA L AFIA R
3l o (Table 1, Fig. 2).

Tumor Necrosis Factor-o{TNF-a) assay

TNF-a&= PCAS} vl 27 A 2 A7 &2 8] 8ty
$8%% 329 PBMC, AM EFd M 717}
=% o1 (P<0.05 Table 2, Fig. 1) PBMCy #7%
279 5855 82 25N A collagen¥} LPSol
9 &4 TNF-a A o] St AoV 5FF &4t
AME collagen®] 9841 TNF-a2] A o] £7t9 X
2k tth(Table 2, Fig. 3).

o &

F&F e 7EA JAEE 1714 Yol sle
3, dxg 4 fxde vrigrty 45 4stE
Ao AAM HEHIEA] v} AR Qe 5
7158 FAEA He Aoy, vy uiiAd o
Z4 #gA4ge) AYH =AM alveolar-capi-
Hary leak”} doivti E4-4A-94 o] 3t
A% HEUE F95H0 ARaEd =AY ¥4
Ha @9 xFo $ankge] FriEo Afi
AFe doz1vpo,
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HAAY 38 Hrhce FAHA A2
de) dHz Fgate orld FFMES Aot
A7) 433 Solen 7|Astse] g2 ¢ 4%
39 E Y3 2SS 4 BEAF F5Eke
W3 8% 9L AP, FHFFY JolF L
WANE, T IAZF, FAAAER T e
o} 7)ol & tissue factord} A HA47]de] X HTIE
RAwewo] 4#A Utk 7N1#A HEZAHGW =
macrophage-associated procoagulant activity”}

tH o] AEE B HFAYR FE2E IFAH

290 HFia2 AFH U, E43td G949
H XA E HXEFT AR} procoagulant acti-
vityE UEllE AePeg dulx dn. PCAE
extrinsic coagulation pathway¢] initiator24 F2
tissue factor(thromboplastin, factor III)e]™ th4]
A, 7, iy #G7, YEF7L G35
ol =™, factor VIIE& &4 &}3}o] coagulation ca-
scadeE FFAAA HAH4HE FAGsHA Arpuss,

Afae H4HF 24U Wol A&Ho 3]
om®, {FEFFH AHE FobF WHGME ol

Table 1. Effect of LPS and collagen on expression of PCA by PBMCs and AMs from healthy individuals and sarcoidosis

patients
PCA(units of thromboplastin)
cell Stimuli
Healthy Sarcoid
PBMC Spontaneous 1+1 632
LPS 67+16 274+33
Collagen 6+3 24+12
AM Spontaneous 3+92 62+13
LPS 22+4 190+61
Collagen 1243 44+28
* Values are mean+SD(n=10).
PBMC: peripheral blood mononuclear cells
AM: alveolar macrophages
U thp
1oo -
Il Healthy
Tl sarcoid *
62
PCA °° T
1 6 3
0 e —————
ng/mL
3 .
2.67
2
TNF-alpha
.
0.12
— = I
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i -

Fig. 1. Spontaneous release of PCA and TNF-alpha by PBMCs and AMs from healthy individuals and sarcoid patients.
Spontaneous release of PCA and TNF-alpha by sarcoid PBMCs AMs was significantly high compared with

healthy individuals(P<0.05).
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3o} gloke Aol wraxomenm, dg H
A%l WAvIel F2F A¥E e Avez
dH A

718A HEA &S o] 83 AP 484 5
AgdMe dAZUHAEY FaLr|Hel F7tH
UL a4 o7 3E FAhF Jthe Reare
o] ¥yt Hgom, AFAT crosslinking Ho] 95
A X, Af-obA 3, fibronectin®} 72 adhesion mo-
lecule, cytokine 53 WHE-3le “FHAFA A X9

712”2 A9 g o, Hihe & ECM
component®} 7 cell adhesion®} FFE Yo7
w2, AN EE ATt KFolEIAHH HH38
714 4] 8% TNF-a-like cytotoxin® ¥¥)3}A) 3t
13, TNF-o= @¥7& =53] PCA expression
+ F7MA A4S FFANYD,

AR HARE doge AR g o
AN E7} AFEH TNF-q, [L-13 22 cytokine
B33 autocrine Y+ paracrine Wjo g &

Table 2. Effect of LPS and collagen on expression of TNF-alpha by PBMCs and AMs from healthy individuals and

sarcoidosis patients

TNF-alpha(ng/mL)
cell Stimuli
Healthy Sarcoid
PBMC Spontaneous 0.08+0.03 0.35+0.07
LPS 1.24+0.02 3.73+0.02
Collagen 0.82+0.06 1.74+0.14
AM Spontaneous 0.12+0.04 267+0.14
Lps 2.254:0.09 8.81+0.13
Collagen 0.53+0.07 2.38+0.12
* Values are mean+SD(n=10).
PBMC: peripheral blood mononuclear cells
AM: alveolar macrophages
PCA (U thp)
300 —
1 m Spontansous
250 — LPS
_ wm Collagen
200 —
Healthy =~ 7
100 —: .
— 87
80 — - .
o — ! 2 W—
PBMC AM
aoo —
250 ;
200 —_
Sarcoid 7]
160 —
100 __,
50 —;

L
AM

Fig. 2. Effect of collagen and LPS and expression of PCA by PBMCs and AMs from healthy individuals and sarcoidosis
patients, Collagen and LPS stimulated PBMCs and AMs from heathy individuals. LPS stimulated PBMCs and

AMs from sarcoid patients to produce PCA but collagen could not stimulate AMs from sarcoidosis (P<0.05).
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WS S EZAAA F9 2 g7 = A 2. TNF-as
22 AR, G s g=+, NK
cell® TNF-o& #H[% 4 glow Hoxd, g4
$4 2 proinflammatory 71%& 7} 1, E3) 7
g3 JolE A cytokine®oln] of g A FEojA
PCAZ/E =38t Hag A& FTHAIT] 160,
fibrin(ogen) 3} TNF-09} & granulomagenic cy-
tokine?] co-stimulatory &2}l 3|4 FH 2 {4
AFE wFA72 1 B} inflammatory cyto-
kinex £ & 7271148130, TNF-a= IL-1, IFN-B,
GM-CSF¢} #& cytokine® IL-2 receptor A&
Z7MAA 4FNEE FE v 24IPY. TNF
 IL-13 34 QA w2z e dfolMEE 84
B}A)A A®9 fibronectin, AP A £L& ECMI
azB1 aspr¥ 2L integrin receptor9} adhesion mo-
lecule® Z7IA71340 228 ECM2 cell activa-
tion, proliferation, defferentiationo] Aoz =
&3l YF2Ag BFAIAY fibrosis® 233
A oo, mgde B2y dale seedE
dog)mw wxPEY G2 RE IL-1IRHE f
4 = gl Avoez urE

TNF-alpha
(ng/mL)

10 —

Healthy 5 —

Sarcoid

Fol 7] B FKEFEHAY AR A ZEE EE
FxPAFY e o)W primedd o} AelA mono-
cyte/macrophage maturation®] #|3%¢] PCA® ¢} 7
2%l granulomagenic cytokineQ! TNF-0**%& spo-
ntaneous(constitutive) released HoZ 7}A 31
78 S FASA ] LPSY o84 o A58
WEAE dolrix oy A1E AP A3 &
SEFEAY G2 F T HENYHAE BT
PCA, TNF-0.E spontaneous released}™ 1193 o]
% Ao siMe Y A7, FEFTEA
L5 Fol4 PBMCE PCA, TNF-a #¥]7} 37}
Hu AAEE S0 fle Ao JERT.
Spatafora 54& LPSE A=F3lA gL g3 FE
ul#Fe] TNFE ®H)8hy Addzcd #4353
Abelel] Zolzl AT LPSAFF o tlsiyE #54
FE&EF 4 AHEgAHAEE A=A v
S5 48A vlste) A 2 TNFE 980
gty en, o] Fvke #Hue d¥FRE TNFE
Aatsted HEY Ao BAEE oo &

m Spontaneous
& LPS
m Coliagen

2.25

L [+
AM

Fig. 3. Effect of collagen and LPS on expression of TNF-alpha by PBMCs and AMs from healthy individuals and
sarcoidosis patients. LPS stimulated PBMCs and AMs from both healthy individuals and sarcoidosis patients
but collagen did not stimulate sarcoid AMs(* P<0.05).
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¢} Muller-Auernheim 549 4859 X0
AMEE AZdtizdey HEFAFEETFEY
spontaneous$} LPSA= o] 2§ TNF-o A4de] &
A3 Z71Ey G2 e o) A& spontaneous
releasedl] x}o]7} §l31, LPSo] &aix & 718 A5
3T Abolele H=xe] zpol7) gl AeR Hel &
B35E78 4584 A HIMEE] FA
g4y Aolgla 39t Bachwich 549& A
A FEFEHA HEWAAZE BF AF
el TNF HAibs A9 34 &3 LPS Ao
A FUtEY O Axvt FRFFAA WA
F7 EE AL 2 Kol R85 FH A EE oy
A= i AR £ TNFE AH4do) &t
Zet Rich 542 A4RAAM xR Axes &
2P G 7o B A TNF-ao] Ao 25}5 o]
atka Hsbit) 19924 Pueringer 549 -5
ZZ8x HEYHYAEE AF=¢lol= TNF, IL-1,
prostaglandin E.& #4|5lal LPSE 2534 o] &
cytokine ¥ mediatore] AAjo] FA Zr1g o
A9 BH=FFAE T3 “all or none
event”2 VEFG U H 18k}

oWl AT AN F8FFL N ARl T
299 g7 x olv] z=zg o] PCA, TNF-oE A
Fglo] Eusty mddoe] g2ddFE AF3e
PCA, TNF-a 34& S7HA71€ A2 HopA 3t
A4 HZ@gY HAzANe J3E mYFL v
75 SASAAA d3NeS AL AEAL &
A& Aoz AZtE HEQAAEE H2Hu 9
RPAT 22 X7 A(ECM) 4 o|n] mEH o]
u o] YA M AFHA e A2 A
ZtElm LPS9) 2 43 AT 98] whgo
ARG Aoz Azt dHFAFTHAAEY R
PCAS} TNF-a8] Wh-&-Fd o] vl st 2 HAY o
H| 2 g-o]sta v]-go] A # g PCA7} TNF-assay &
dAANL & A& Aeg AlzgHh

2 o

o] AT 7HEA HAE B A LAY 229
PHo] HHaYAo F23 PCAY HolE §
Aol Z23% TNF-oE ERAIAA GF63E X
A7) AE golRix A3 dgozr F
A3 FEETEA] TRy d7e FE
ANEE BYPAZA 228 PCASH TNF-08 &

3k ot

PCAE #&3% A9 ¥x¥d T o
EQAMEE AFdxol Hste 1A= &9
a7 E9om(P<0.05), LPSE ARN=TH &%
% @z Bz g G HERAMEES 3}
3t PCA A4& 934 S A0 nedde
Azl w2¥Y ddel HENHHNEE
A8 PCAE 7 H LY 555 Exlo A&
HxER @l AFE £ Joy HEYAA
X9 PCAYAEE AFANA Rl

TNF-0+= PCAS} v} 37}A) 2 A7 230 vl 8l
F5F5 2y w2 Y7, HEJAE
BERAA NNAX7} 2%om(P<0.05), T2EN &
A3s AAWZTH F5FF 84 BN
D43} LPSell o8| A TNF-a2] HAjo] S8l
U #4525 89 AXgidxe ngdd 9
34 TNF-ae] AAde] F7HEA gkskot

ol ge] H oz Hol H&FF & HaAFo]olN
P2 dFE ou] HFEof PCA, TNF-a&
AFghe] Fujd ¢ o uddel dxdy &
72 AFste PCA, TNF-ollAE Z7A17)e
Fo R Kol 1tEd #HlEdEe] HzAue Hatg
TYEL FYTFE G AA GF0EE AL
A F A& Aoz Al H

HERIAZEE H2ANY 29T Ze HE
9718 ojn] mZ&Ho] 1 o) mlAd M=
A=H A $v Aoz AZEr LPSe 2 A
A5 oM e ¥go] A YeEhte Aoz
AzrE,

37 RS HAH o 2 PCAS TNF-a9l ¥he-
%ol HlEtR R A o] HlnE fo]EhaL v
fo] A#F PCA7} TNF-a assayE tiAAZ &
Ue ZAoR AL
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Collagen-induced Expression of Procoagulant
Activity and Tumor Necrosis Factor-o in Pulmonary Sarcoidosis

Young June Jeon, MD

Department of Internal Medicine, Ketmyung Universily
School of Medicine, Taegu, Korea

Extracellular matrix deposition and granulomatous lesions are the hallmarks of a variety of diffuse in-
terstitial lung diseases that can lead to loss of pulmonary function. Sarcoidosis is a systemic granulomatous
disease which involves the lungs, lymph nodes, skin, central nervous system, liver and muskuloskeletal
system.

Activated macrophages and monocytes express procoagulant activity which is an initiator of extrinsic
coagulation cascade for fibrin formation. And activated macrophages produce cytokines which are important
for chemotaxis and differentiation of fibroblast to produce collagen and fibronectin, which in turn, stimulate
monocyte/macrophage to produce interleukin-1.

To understand the role of monocyte/macrophage and collagen in the pathogenesis of pulmonary sarcoidosis,
ten subjects with pulmonary sarcoidosis (stage 1l and llI) were investigated by bronchoalveolar lavge cells
and peripheral blood mononuclear cells. Spontaneous release of PCA and TNF-a from AMs were significantly
higher in patients than healthy individuals (p<0.05). Collagen could stimulate PBMCs from sarcoidosis
patients and healthy PBMCs and AMs to produce PCA and TNF-o but could not stimulate AMs from
sarcoidosis patients, This dyscoordinate stimulation of AM/PBMC in sarcodosis seems to be related with
activation with pre-exposure to the millieu in the collagen-deposited interstitium of sarcoidosis.

This data demonstrated that in stage 1l and 1l sarcoidosis, PBMCs and AMs are actively produce cytokines
and PCA, and collagen deposited in the sarcoidosis may play role in perpetuating the inflammatory process.
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