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Background : Endotoxin (LPS : lipopolysaccharide), a potent activator of immune system, can induce acute
and chronic inflammation through the production of cytokines by a variety of cells, such as monocytes, endothe-
lial cells, lymphocytes, eosinophils, neutrophils and fibroblasts. LPS stimulate the mononucelar cells by two dif-
ferent pathway, the CD14 dependent and independent way, of which the former has been well documented, but
not the latter. LPS binds to the LPS-binding protein (LBP), in serum, to make the LPS-LBP complex which
interacts with CD14 molecules on the mononuclear cell surface in peripheral blood or is transported to the tis-
sues. In case of high concentration of LPS, LPS can stimulate directly the macrophages without LBP. We in-
vestigated to detect the generation of proinflammatory cytokines such as interleukin 1 (IL-1), IL-6 and TNF-
o, and fibrogenic cytokine, TGF-4 by peripheral blood mononuclear cells (PBMC) after LPS stimulation under
serum-free conditions, which lacks LBPs.

Methods : PBMC were obtained by centrifugation on Ficoll Hypaque solution of peripheral venous bloods from
healthy normal subjects, then stimulated in the presence of LPS (0.1 ug /mL to 100 g /mL). The activities of
IL-1, IL-6, TNF, and TGF-8 were measured by bioassaies using cytokines -~ dependent proliferating or inhibit-
ing cell lines. The cellular sources producing the cytokines was investigated by immunohistochemical stains and

t ol =8 19%dx #F3teAEATe] R ddT4 AFFAA (FA W3 94-1400-07-01-3)
T oj3te] AT HUS

— 846 —



— TGF-beta by peripheral blood mononuclear cells —

in situ hybridization.

Results : PBMC started to produce IL-6, TNF-e and TGF-8in 1 hr, 4 hrs and 8hrs, respectively, after LPS
stimulation. The production of IL-6, TNF-a and TGF-8 continuously increased 96 hrs after stimulation of LPS.
The amount of production was 19.8 ng/m1 of IL-6 by 10° PBMC, 4.1 ng/mL of TNF by 10¢ PBMC and 34.4 pg/
mL of TGF-£by 2x 10° PBMC. The immunoreactivity to IL-6, TNF-@ and TGF-B8were detected on monocytes
in LPS-stimulated PBMC. Some of lymphocytes showed positive immunoreactivity to TGF-8. Double
immunohistochemical stain showed that IL.-13, IL-6, TNF-a expression was not associated with CD14 postivity
on monocytes. IL-18, IL-6, TNF-a and TGF-8 mRNA expression were same as observed in immunoreactivity
for each cytokines.

Conclusion : When monocytes are stimulted with LPS under serum-free conditions, IL-6 and TNF-a are secret-
ed in early stage of inflammation. In contrast, the secretion of TGF-g arise in the late stages and that is main-
tained after 96 hrs. The main cells releasing IL-18, IL-6, TNF-a and TGF-£ are monocytes, but also lympho-

cytes can secret TGF-8. (Tuberculosis and Respiratory Diseases 1998, 45 : 846-860)
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g 7Kz . UiEaE giydeaiy
proinflammatory cytokine! IL-1, IL-6, TNF-¢
3} prostaglandin, leukotriene, platelet activating
factoro] AANALEE 270l thaF Eu|sHA] .
dgHoz aFgLEHTA 9G¥ HEFA
proinflammatory cytokineg X3+ 47 g2 &
Aol F71et ¥ S0 WA YHS @A A
£ Ao ARdY?. ol Yo YEAE A
Uz A5 3 BAHE HE8A oA Role 22
3 FY FE BdozA F FHE Ao,
WEAE AA JollA 7ot WA E o) 7t 2}
FE FY 35T, §EZFY, 397170, HHhEAED
T 98 ARA= AFEHI} ol FF¥Hgo] At
ot 2% dAHEE 5L AFE o} #4dls
3 interleukin-1 (IL-1), IL-6, tumor necrosis
factor-alpha (TNF-a@) & #v]3}e] 23&AHE do.

k. BE7]e] o] TNF-e2} TGF-89] &u|:=
AFEAEE FAA7]3, RPFPAE F7)I)E=
FAlol Euig g9d B mdol 23l z2Fuye
M9 714 (extracellular matrix : ECM o2& ¢}
)& FPAA Hde3E A A7) 2Ae ¢
4Ho2 IR AT YT Bxle] RN B
mo, FHoz AU FFFN FET (adult
respiratory distress syndrom : ARDS)® multi-
organ failure?} F¥rsl1, ¥7)ol= ARDS9 %4
Fo2 WA/ 47 FRPA SR,
ysae 87178 CD14 &4 A=s) vgz
4 A2 F 7Z Ude] Ao AUz ol W
48 A oA iE: g9 sl LPS-
binding protein (LBP)=} A%3le] EZujdA] A
o} AEAY 3oz olFH A M} 2
alAl "ok Wsas MEEHe 73, 40, 28kD,
CD11/18, 95kD scavenger receptor, CD14$} 2%
oo, CD143ge B, TYPER, 337 oz}
ARFEAENME G, QAN ZNE &
233 g€t CD14%49& LBPs} LPSe] &
A7 WEA LA A FR5E FMAAF
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= EAE L3, Hol EA3= 4% ngolt
pgE =] wFke] LPSe| ofdle] N ¥ &4d3tache.
LBP+= acute phase proteine 2 LPS lipid A
reginnol] Agste], F4PPW v SAsht 4
FHrgo] oW A, of #HAdA CD14 &
o F84& & 339 k. CD14 FL& ¢
Hozx EA3I, LPSH o/g WAy A
Eo| sl dqPH. 2 19| LPS
© CD14 o &y oz i 2E A3 +
U= Aoz Hoj glrt. o]z CD14 o gig
FAZ 94 48 & w LPSel o3 iAo
Hhgo] AR A FA] R3l= Aoz & F3H 9l
o} =3 CD14 3¢ge 438314 &+ B-cell linedl
70Z/3M = LPSe| ¥h-g3le] IgMe] 40| Z7}s}
T A= Hol'" LPSq 2% M¥a=e CD14%
Holl vlojEF oz Y 4 Ut dAJ71x] LPSA}
ol 93 diAjMEe] CD14 &4 o)&4 IL-1, IL-
6, TNF-o°] 34342 Bo] ¥8A o, yEx
of &3 TGF-89] 84 A% A UA gov,
CD14 ¢ wg&ydoz IL-1, IL-6, TNF-q
TGF-7} 34=E A= 383 B34 U= Lok

& dTdME EHe] fle 49 (LBP7L gle &
g])elA, & LPS A=A LBP-CD14 H|o&o2
Tz A 449 proinflammatory
cytokines$l IL-1, IL-6, TNF-a@} 463} cytokine
o TGF-B¢} WP/5F-& 33lax} s

chet Sy
1. AHARRY UiISA £ ofytoll chet AS'®

LPS A5l m& cytokine 49| ¥zl BE Ay
o] 7] Wi dxHoz AEH|Yo] ojgEHe
RPMIujx)e} 2-elo}8A (fetal calf serum ; FCS)
Well WEA9] 4& §3431e Ao dgo| YleRE
2R3 US4 £4& Limulus amebocyte
lysate W& o]-&8 o E-Toxate Kit (Sigma,

USA)E o83t} =27} glE plastic tube&
£712 olgstien UEavl gle $5+ (Sigma
catalog No. 210-7) 2 X3t WEL ¥
© E. coli 0SJ : B5& o]28191 2 ng/mLe) %
THE 2vj5 g4o2 0.03 ng/mL7A] gHEdch
Wss EE499 A4 100 uf o) limulus amebo-
cyte lysateE 1000 H7}& F 7 £3ld 37T
oA 1AIZF B2 wgAZh 1AME Al@Ee
180° F&A WHgdo| gelz WslE AL FAsH
gel2 WAF AgT INulSE o] 83l UWEA9)
FE T

2. gxygAT¥R ol Ralol LPS XY

49 Fod Aeld gxEYFAYE v|F: 1.
077¢] Ficoll-Hypaque &% ol ZHAN *
500golA 3023t YAEeste] D2YARHYTE o
ot Bald LRYADUTE SeoluNel gi=
RPMIefl 382171 ¥ 37C, 5% CO, R&7|49A 0.
1, 1, 10, 100 ug/mL9e] LPSe} 1, 2, 4, 8, 12,
24, 48Xt &Y HiY F AFAE EYsld Z
cytokines 2] %8 bicassayE2 ZR3}9c}. A¥2e
slided]] A7 £ olF WYz AFN U in
situ hybridizationd]] ¢]8-5}ic}.

3. IL-8, TNF-q, TGF-82| &%

1) Tumor Necrosis factor-alphag| &'

1929 A=A (ATCC, USA)E olgsisich.
L929 Af= HEE 5% HloldHol g%
RPMI 1640 wjxlo] 384154 5x10'cell® H2g
¥, 5% CO, 7k5H.27l9A 24 A2t B3 5 A
9} FFAkRl rhTNF-¢ (Genzyme, USA)E
2000pg/mL%€] 0.64pg/mL2] ¥%7}x] 100 uf 4
589k, dl4de] ¥uUA 8 ug /mL actinomycin
D £9& 1000 715 % 5% CO,, 37°ColA 16
AIZE BBttt QIARgEEg- 2000 2 13] AY
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% 5 0.5% Naphthol blue black, 9% acetic acid
0.1M sodium acetate 100 ¢ & BZ3lo A EE
A F 525 B2 AAST F54X Yo AR A
Y & ¥ 447 AE LHoh. 1504 50mM
NaOH& H718lo] MEujol F58 F24A|go] §-2)
5o} YA HE 562nmelA B3 F5de 243}
Aot 33 F5 AdA 9 50% & 1U= Atz 3
A w58 73t A e TNF-eo & T8 5%
+ pg/mLE FAI5%).

2) Interleukin-62] H&»™

IL-6 ¢]&A) B9 hybridoma A¥XFE 96 well cul-
ture plateo] welld 1x10° cell/mL& 100u¢ ¥
38t rhil-6 FEAI9FE 4,000pgoild 1.28pg
A e FEE SulS 343t TE ¥, HAE 5u)
4 gMstd 37°C, 5% CO, 7K5ul<kroA B9
hybridoma A X9} o] 7217k whoksleict. 5mg/
mL2] 3- (4.5-dimethyl thiazol)-2.5-diphenyl tet-
razolium bromide (MTT) 28 u¢ & H7}3}1 447
¥hg-A17] F 50 uf 9 elution buffer& A7}sle] 24
Al wgAZT T Marl mol led 562nme}
650nmolA FLY=E £33l BI MX F45e
233t HAd IL-69] %& F3ch

3) Transforming growth factor-betao] &
TGF-B9l 23 40| A== mink lung fibro-
blast ME3¢l MV-309 (ATCC, CCL 64) 24
A& o83l TGF-B9] J& A3t 3Y 3¢
FoZ trypsing X¥ & BRAEE A5 =4
dto] Augste] FAA AT 5x 10%/mL 100 ¢ 9
AERF-EE H7lksla 37C, 5% CO, B
M 1641 vl F 3ME EFEdn RPMI
100 ¢ & flat-bottom microtiter plated)] @& H,
TGF-BE& 10 ngollA 0.0064 pg/mL7l=] 5uj% 3
Xl FFEAE TE] 100l E 7 welld] W
AAE 29y 53t w2 ke AAE $
I 96AIZHERY 377C, 5% CO, R27)dA] wjeksh

¥ MTTE ¥718}e] IL-6 334 71&d Wios
A% ¥ 562nmollA] A5}

4. IL-18, IL-6, TNF-q TGF-A2| H{s|a}==||
TR

LEEAGAF  3x10°5/mLAE cytocentrifuge
(cytospin, shandon, UK) 2 500golA 587 {4
HHAY F F7] FolA 16712 Fel, 4°C9 ace-
toned| 57 A TE. AREH slider MEo] %
Zg 97] 9438t poly-L-lysineo. & Axglg slide
€ ol8dtsict. WAE cytokines& Eulsh A2 e
FTHE 7d3b7] $18te cytokinesd] Wi FA ke
o] 8§t UGN AP THE st 3
g F712 oAFN3E o3 WL JAHE Ay
st

Cytokine®] <& dubdoz ANIHA FAA
CD34} CD14 Bt} @t go] Yo @ cytokinedl] tff
T dAE 1A 3t £ XA cytokined
ML 0.1% saponino] §f-8 Tris- 38 Az}
A, olagAE Ml AMgElth. A%did
CD3, CD14 AXEA FAE o]&slo o)}
33T}, Table 12 HAGMe) AL Aloke] FF9}
Foltt. 4C acetoneo® TAYE slide® 0.1%
avidine-biotin blocking &¢ (Dakopatts, Den-
mark) 0.2 H2oA 1583t F3}A17) ¥ v|So| &
e HAE] HEte 3% EVEPE 44 Hrsin
A2 A 1587 Aeletgrt. YxEA2 cytokine
A dig 92 FAE A 343te] 4°ColA 164
t ehE Tris-g38do g A, olxtgH]
© YAEAE e FEo WodS2Edd U
polyclonal 3|2 biotino] Ajs o] glo, ojxa}
A2 d2olA 3087 08 F Tris-Fg4 o2 4
A& avidine] &g alkaline phosphatase
(Dakopatts, Denmark)& 3087 wgAlzl %
chromogen© 2 naphtol phosphate/fast red TR
salt& o]8, HAPFAME x1eala o] T FojA] w
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$A1Zct CD3¢t CD149) 371 442 0.3% HO.
-methanocl 2 W24 peroxidaseE blockAlZ] 3 o
xtg o)A o]4-H avidine-bioting blockdli ¥3
block& 4z} 1583t Alaich. E4 |49 Ut
A2 NEEE o dig HFE JAE o] 83l
4°ColA 16A17F ¥FE-AIZ). o218k 2 biotino| Z
e polyclonal AE whEAIZl § ARIFA A
streptavidin-peroxidase®} 30827t ¥hgA7|m
DAB-brown or black (Dakopatts, Denmark) ¢ 2
DA FCE GAo] BUE AlE F ARAI|L crys-
tal mount (Biomeda corp., CA, USA)&2 %<3+
3 galdn)A ez #As)

5. In situ hybridization2 088 YAHHTIT el
IL-18, IL-6, TNF-o, TGF-£2] W# 3™

Aged AgHE= FRFE 01%  diethyl
pyrocarbonate (DEPCZ ¢Fg}, Sigma)z &3t
% autoclave &¥tt (DEPC-water). {387
180°CollA 8A1Z Aejsln, 2 949 471 0.1%
DEPC g9 37C, 4A7 59 Hld %
DEPC-water2 & & AMS31T}.

RNA Probes] AzZ 4% C-DNA& ATCCA}
ol FYdstden IL-18= YEPSECL-hl 18
(ATCC), IL-6= OMRF 2189 (ATCC), TNF-a
= pMu TNF (ATCC), TGF-B+ ST 64betaas
(ATCC)& AMg3}glct. cDNAE ]85t poly-
merase chain reaction (PCR)& AJ33lgich.
PrimerE BamH1# Hind Ii7} #8% £ e
site® X¥IA7IY Hind M7} 5 primeZo
BamH1 site7} 3 primeZd] X5 =E I=AF
(=) A =t 4 cytokine®| primer se-
quence= Table 29} ¥9tom PCR producte] =
71= IL-1& 298 bp, IL-6= 380 bp, TNF-a=
405 bp, TGF-f+ 312bp7} Hx=EF A Fsr).
PCR& 0.1g/L¢] cDNA template& 1uf, up
stream primer2} down stream primer& 2z} 14
(100 pmol), 2.5 U9 Taq polymeraseE 7}3}4

94°ColM 1%, 54CollA 18, 72ColA 384 1
cycleZ 35 cycle® Ed F 37CoA 1083 vk
£ AlZltt. PCR productZ phenol-chloroform-
iscamylalcohol2 ¥ % 3M sodium acetate$}
100% ethanol® #AA]Z ). PCR product& Vect
or DNA ¢! PGEM-3zf¢} d§A|7] &, E-coli (DH-5
o) HZEA A7}t ©]& thA] mini-preparation#}e
plasmid DNAE dojuj o] DNAoJA] RNA probe
o] "a3t DNA templateE THEAUTE. AollA g
o}Z template DNA & 0]4-8}4 In vitro transcrip-
tiong A]#HA] RNA probeE WEDL HAAZ
digoxigenin-labelled UTP& A}&-3}%c}. In vitro
transcription 22 FHEo]Z RNA probe= dot biot
& Al3gste] z3zte] RNA probes] 47HE 319t}
STNEE A2 FA] AZRAFI, 4CAM 4%
paraformaldehyde2 587 RAPAI vk, $ollA
ZHE RNA probe, hybridization mixture, t-RNA
(25 pg/ul )= ERE 89 250 & 23 §ld) o
a1, 37CoA 16A17F ¥heAI7) g 2Ex9] SSC
fdozHE xR SSC F=E Wiol/ty &A1z o
2 M¥sla, blocking solutione 2 3087 g
%, 5004} 3]4® anti-digoxigenin-alkaline phos-
phatase conjugateZ 247t ¥kg-A}l7]31 NBT 4.5
ul, BCIP 3.5 ¢ ¥ B33t 92 & qFsiddd.
=YL methyl greeno 2 16417t s},

58 A
Zt 77+ A+ Wilcoxon matched pairs signed
Ranks test2 ZAFPoo, 5AH f4& P 3 0.
050]3}2 34t

4 3
1. AEARM UiR4e Ex offoll chgt ZAaHnt

A zufedat Felof AH8-8 Ficoll-Hypaque £, gl
Agzg o g RPMIs|AY e WEAe] ke 2zt
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Z} 1.25 ng/mL#} 0.25 ng/mL& 24o] 5gjod,
AleFsiAlE. 38 7Y% IL-6, IL-18, TNF-q, anti
-human IL-6, anti-human IL-18, anti-human
TNF-a antibodyie] W54 &4-32 10 ng/mL
otz =of glo] ¥ AYA= 10 ng/mL oj4te]
FTEZ AYEE 7] Wi L¥E Usae A
Bl UAUE Aoz AlrEHAUY.

2. YxgACT| IL-6 YHs

1x10°/mL o] ZxHAGHT oA A7te] wkg IL-6
o] ¥42 LPS &3 wje} abol7} Ut (Fig. 1).
100 pg/mL3} 10 pg /mLoje] LPSHAE a4 1
AR5 E 1209 pg/mL, 249 pg/mLe] IL-6& &
33t evt 1 pg /mL3} 0.1 pg /mLe] LPSo| A&
2= 1A 19 pg/mL#} 2 pg/mLe] IL-6¢] &
7184 LPS&#q&4 & BAtH(Fig. 1, a). A5
47|17t o] 2= 100 pg/mLe] LPSHET} 10 ug/
mL LPSe] oJgte] ] @& 4<] IL-671 BAsH
(3754 pg/mL vs 5053 pg/mL, p<0.05) 1247t
AEEl= 1 pg /mL LPS7} 100 pug /mL LPSz=
Wy o B %o IL-65 Aot (11237 pg
/mL vs 7218 pg/mL, p<0.05). LPS%%x¢| u}a}
100 g /mLe] T As A= F 4A7 o]
IL-67F Wol B4=m, 48A17717] Lot 458 1
o 2 o2& M3} U ¥ 10 pg /mL}
1 ng/mL¢] LPSAF o ej3te = 96 A1744] 243
o2 st 0.1 ug/mLe] LPS 25 <3}
o 48A1771A] IL-69] ¥u|7t ZUIEL 24 A7
10 pg/mLe] LPSe] <J&A 19.8 ng& A&
A, LPS AFo] gle dee] AHd84% = 3.2 ng
ojldlerm I ¥ 964zt W3l glo] dAslt.
LPS ¥ 10 ug/mLeo] 8 w7}x] §Fe&EHo
A& F7He BT AAYAF ¥t 10 ug/
mL<e] LPS A=eg e IL-63A 9] u|&L 24
Al 61812 F71 € F 96 A1 7kA] 10w 0}
3= WH3lE By (Fig. 1, b).

@

- LPS dotage
® Tuom
0.1 wgml
A1 pgimt
L W 10 0m
@ 100 pgimi

L-6(pg/mt)

I 1 J
1 2 4 8 12 24 48 72 se

Time{Hour)

ol

)

LPS dosage
® 01 m
& 1gm
V¥ 10 :g/m]
000 @ 100 ug/m!

1L-8 (pg/mi)
§

a 11 4 8 1 % oa on o
Time (Hour)

Fig- 1. The effect of LPS on IL-6 secretion by
human PBMC(1x10%/ml) (a) Total
amound of IL-6 secreted by PBMC (b)
The level of LPS-induced IL-6 secre-
tion.

3. RIEEATHTFL] tumor necrosis factor-alpha
4

TNF-o= 1Xx10%/mLe] ZHXYAGHT) sy
LPS A5 4 AR E 3l7] Al&ste] Ajzte) 2
75 A% 37181 24712149 0.38 ng/mL&
AAHY} (Fig. 2, a). LPS A324] 50 gigh
10 1g /mL7AA] &3] Z71E5E BAPo] Frkst
€ &4 E B¥en 100 sg /mLAgME 2358 7
2319k 10 ug/mL2] FXdA 244714 4.1 ng
/mLe] TNF-e¢] 4458 Byt 48450 9
# TNF-0¢] %32 ® LPS =30 o3t Az
< LPS 10 pg/mLe] 23t} 3.7 ng/mLojgit}.
A5l g 10 g /mLe] LPS 230z §
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@

18000

. LPS Dose
1200 ougm
0.1 ug/ml
1 pg/mi

10 jg/mt

100 ug/mi

TNFw (pg/mi)

® < > o

1 2 4 ] - T S A )

Time{Hour)

@ 16000

12000 1

LPS Dose

8000 |- ® oum

LRI

TNF-a (pg/ml)

A
w00 L il

V' 10 ppm

® 100 gl

L 1] 1 1 1 1 1 —1
1 2 4 L] 12 24 48 72 86

Time (Hour)

ta)

1.P5 Dose

® opgm

- Clughnl

TGF-b (pgiml)

A
W 10ugiml
& 100 gm

Time{Hour)

®)

50

40

30

TGF-B (pgiml}

Il 1
t 2 4 8 12 24 48 72 @8

Time (Hour)

Fig. 2. The effect of LPS on TNF-a secretion by
human PBMC(1x10%/ml) (a) Total
amound of TNF-¢ secreted by PBMC
(b) The level of LPS-induced TNF-« se-

cretion.

A" TNF-a3Ae] v]&S 24175 67vj2 27}
H F 72AZR 23342 F718I9T 96 A7t
thA] 6912 ZAdhs ¥WalE ®4Y) (Fig. 2, b).

4. YA O| transforming growth factor-
betasjAd

2x10%/mLe] 2GR Te] LPS A3 n&
TGF-¥4%= LPS &3 9&d& e 100 ug/
mLolM Hd2 F4HAT. 82 datz TGF-8
o] Aol 37 BF 12X e 2318 Faddd
7} Alzte] Aol wel thA] Frlste] 2312 9643t
o Hdj FY& B3t} A BE AT

Fig. 3. The effect of LPS on TGF-a secretion by
human PBMC(1Xx10°%/ml) (a) Total
amound of TGF-f8 secreted by PBMC
(b) The level of LPS-induced TGF-f8se-

cretion.

Hs7l gigley A8 sl tiE 100 ug /mLe)
LPS A= o2 ¥XH TGF-F8A 9] vjge 2447}
A 7.8u12 Z7} B ¥ oA At} 72429
96 A17te)) z}2h 10.64), 10.2v)= Z}3ke} LPSA
Al o]FukEg BT 2x10°%/mLe) Tx@Aeks
78 LPS 100 ug 0.2 247} A=24] 34.4 pg/mL
9] TGF-B7} A=A A48 4%5& 5.2 pg/mL
o] BA%5-& BYtH(Fig. 3).

5. gxgHAHMTO| |IL-18, IL-6, TNF-a, TGF-8
B W8 2

IL-189] % LPS A= ¥ AT A 725 44
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Fig. 4. Light microscopic findings of double
immunohistochemical stain of peripher-
al blood mononuclear cells with
interleukin-1 and CD 14

IL-13: Alkaline phosphatase-Naphtol
phosphate/Fast red TR salt

CD14 : Horse radish peroxidase-DAB
brown, X400

2 ugor RE BTATAN GAsE ARthe d
n oA gl St CD14& ZEaA
A74 CD14d|% @4o] sle B7AES} CD14st
L-10] Qale] o]0 BAslo] GPMES] A&t
Aol BAGll AEE ¢ & AU (Fig. 4). CD3
Qgato] A MES IL-1 98 LS B
-1 TYZFA Y484 S & & A
TNF-0¢] A$E IL-19] 3%} szt 2 &7A
FojjA gae] sler (Fig. 5 A) F2 AxAol
zrsm g4o] AR SPAEAA A A=
opte HET, LPS A3 2jsted felsti FA
o] 471 2749 ¢ $7t A (Fig. 5, B). IL
-69] ALE TNF-g¢} sh7H2 SFAZAN k=
Mol Bgiem F2 MEdo] TR £ AN
GRA TN BEA G0l =%, LPS Al 9
sl Gojshll FAA T/ FHE BRE T AT
(Fig. 5, C). TGF-g89] A% Axde] I#& Sy
AERTH AEAo] Ze TPHE, FZTNA FaE
rnglon LPS A2 weh SAEst Qo] ¥
Autge] Z7174 #ELIY (Fig. 5, D).

6. yAgMHTTel IL-13, IL-6, TNF-q, TGF-8
mRNA el

pyYzFo2 LPSE AF8 U7 AXFE o]g-
sk, LPS A= 4AHE IL-1890 di@ anti-
sense RNA-probe #3271 A A£3 Well 7
% oAurg-g BT sense probed o] 4% AS Al
£ U PAuRe-g HolE HEE A9 o —’F 7
o} &M EE LPSE A3E U93TE o183t
o (Fig. 6, A, B). Bx8Ydd+E LPS A= 6
ArEd] @drAlEe] AxEE e IL-18¢] anti-
sense RNA probed]] tiatel 7% F4u-8-% Hol&
Wi LPS 23e] e dETdMe of oFAJuhgat
o pAY 4 AYH(Fig. 6, C). IL-62] 9= IL
-18¢} vpR7HA| 2 anti-sense RNA probez gA&
A% NE Ao FRE GFHEY AEANN F2 4
Mo Hglem sense-probeZ G Aol ©T
HEo] MZAA ok AMaANE 23 F N
). TNF-o% IL-69} Hl5® £2¢ o IL-1
gt IL-6xct @Me] 2317 orstgoH, M
= zz AEdo] FHF oz Hol SFAHEZ AL
253k TGF-89) 7% S@TAZed= AEAo]
Ao M T A S Ho] PEA|
ANE 2ujEe 89T & AU (Fig. 6, D).

oo

B =B ¥Ho| gl A=, F LBP7 sl
CD14 ule|2d A2r} Agss 2AM, T2EY
gy7g IFEEY USEE A2Ege o
proinflammatory cytokineql IL-6, IL-1, TNF-a
¢} TGF-g7t ¥A"ES #Esigc. 23
proinflammatory cytokined] F¥ HAN I S
A ¥oln], TGF-8& FETAME Uy HAEL W
Ao Zehe] B AU Y EA selA A=
9t} = 1 ng/mLolstel =g WHAE WHAE
g #24 IL-6, IL-1, TNF-a7} 3A45Y ol&
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I Fig. 5. Light microscopic findings of single immunohistochemical stains of peripheral blood mono-
nuclear cells( Alkaline phosphatase-Naphtol phosphate/Fast TR salt)
(a) TNF-g, stimuated with 0 zg /ml of LPS, X400
(b) TNF-g, stimulated with 100 g /ml of LPS, %400
(¢) IL-6, sitmulated with 100 zg /ml of LPS, X 200
(d) TGF-8, stimulated with 0 zg /ml of LPS, %400

LBPg}t CD149) jslof njjge 2 9= ol
1:}_10—16)'

LPSe] weigzld a3)s}l dehps 7)1 e
HAMEAA 270 £u)gl= TNF-q, IL-189) ¢
. LPS F% & TNF-qo] @42 Ao,
2719 YRt} 1217} Qb)) A2ssin 412t Z4
o2 BYEE Aoz geiA Qo IL-18& 1A7
ol B3t 16412 A&HE= oz A Qiok
TNF mRNAE 158 <bol] Asin} 3020 el
EFEH 6080 HW glojc), IL-659e] Ao
ZI=A R 3A Hoje 35H, TNF-¢

4 AL 6N gege =g HEe
cytokinedl& o|mjec}® ® yyo| =) soa)
= AAZ FA% % IL-6, IL-1, TNF-qe] Aol
T2 2NN 621 Alolo] F4atansh 12A12¢
ol AU Aashe 2zdae gy 97 ddMe
AlRke] A Fol & AkH o 2 esio 3ol Y&
At & de) 2olzk Uik o] spolzt oA 7]
W= e 2 £ doy ¥HYo] 2xg 4 A7)
BHEEY & U3 139 gaxEs ge A5l
OlA=EAl Who] ZAHE @amo] Wyol gl
Beole BEHA) e Ros 4uyo) Ak
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&

Fig. 6. Light microscopic findings of in situ hybridization.( Anti-Dig-Alkaline phosphatase-BCIP

/NBT stain, X200)

(a) u937 stimulated with 10 #g /ml of LPS, sense probe for IL-148

(b) U937 stimulated with 10 zg /ml of LPS, anti-sense probe for IL-18
(c) PBMC stimulated with 100 xg /ml of LPS, anti-sense probe for IL-18
(d) PBMC stimulated with 10 zg /ml of LPS, anti-sense probe for TGF-4

QgHos ARDSEAE ¥EWM IL-18,
TNF-g; IL-6¢) S57} A5 8e 2 3350 ik,
¥3 TNF-e8] o] 140 pg/mL o4l #$ Al
B Aoz oA Yh? ol TNF-oo) &k
IL-15} LPSo| ejste} Z7tsle Aoz geid o
o, TNF-q¢ @5 Hohe & adgo] 2ol 23
£ Aoz geA Uo. swZe 27 I1L-6
(189 ng/mL) e 27} A& BHE JBBAZ
g1 TNF-ash o] Zgsial H¥A 4o Boisle
Aoz AztEth. TNF-a9t IL-6 ¥u)= TNF-a7}
IL-68t} A8=E0 [L-62) 2ujge TNF-od] vis}

o] 10004} ol &L Aoz g#HA Urt. & A¥d
Mz IL-69] A (1x10° d2PAGY T &3}
24 A7} 19.8 ng)o] TNF-@ (1x10° Xy
Yo o)sled 24174 4.1 ng/mLe TNF-@)9
BAn| R} 50u) Etch.

2 Agdae LPS7L e 45 A4 IL-6,
TNF-o, TGF-871 8A4dEd ol $a7t AE
wjzle] £49¥ LPS7} 1.25 ng/mLo] ge= LPS
& 9B HrEAgE ez wiAld WA
® LPSq 2jalo gAo| sFsozizta AlgEnt.
gHo] gle AHdME 1 ug /mLolde] FEA
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Table 1. Antibodies and dilutional amount in immunchistochemical stain

company dilutional amount
Monoclonal anti-11-18 R&D 5 ug /mL
Monoclonal mouse anti-1L-6 Genzyme 25 nug /mL
Monoclonal mouse anti-TNF-a R&D 25 ug /mL

Monoclonal rat anti~human CD3(leud)

Becton-Dickison

Hole) 1: 1002 34

Monoclonal mouse anti-human CD14 DAKO 1.8 ug /mL(1 : 20)
B. Secondary antibody
Company Dilutional amount
o . . Dakopatts
biotinylated polyclonal rabbit Ab anti-mouse Ig 2.7 ug /mL(1 : 200)
Denmark
C. Tertiary antibody
Company Dilutional amount
Avidin conjugated alkaline phosphatase Dakopatts 1 ug /mL(1 : 200)
Streptavidin peroxidase Zymed 2 ug /mL(1 : 200)

Table 2. The nuclear sequence of primer using polymerase chain reaction

IL-18 up primer 5 -AAAAGC TTG GTG ATG TCTGG-3’ 20mer
down primer 5 -GGG GAT CCG GGC AGA CTC AAA TT-3 23mer
-6 up primer 5 -GGA GCT TCC AAA CAT GGC TGA-3’ 21mer
down primer 5 -AGGATC CCA TGC TAC AAT TGC-3’ 21mer
INF-a up primer 5 -TCA AGCTTA GGG GCA GCT CCA GRGG-3 25mer
down primer 5 -AAG GAT CCC AAA GTA GAC CTG-3 21mer
TGF-2 up primer 5 -CAA AGC TTG AGC CGT GGA GGG GAA-3 24mer
down prime 5" -GTG GAT CCA CTT CCA GCC GA-3’ 20mer

2 o4 Er AU, 8ol e AEdAME 1
ng/mL9] FERLO.2 ASH}Y, o] yEE HEZE
B2k FoA SAHE Foltkh. & TxYATY
T8 EejHBF olF vige] LBP7} #iE0) 2o
AA w2l LPS7E e 5o} i ol $EE
STAIE 2= &3} AAED B AN B
€ LPS A5 glelx IL-6, TNF-o, TGF-87} 2}
Hoz Y4B il UART Ay] NP nB
LPS¢t LBPe| EAjd] <j3}e] CD14 <& 7zg

B8 ARE 7Fe S viA” = g 7oA A
5& LBPE LPS7} CD149}be] A%re gzt
¥¥o] LPSe &38 FEA7le ¥HYq LBP7}
7] HEQL A ojn] I F2iA Yt} 2% o}
o] e oW T8 Aol wlsted S-cheinotype
LPS9& 200-500419] proinflammatory cytokine
B9 3717}, R-chemotype LPSel&= 5= 10
Hle] /b7 gaEg®. o) thA wilH LBPr}

T &M= LPSe CD149} Agslo] ane
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vehd 4% ok a2y 10 ug /mLe} LPSE #
2] TNF-a 34¢] CD14 FA 2 A7} HA Y&
AL I¥E LPSAF AEY AzASAAL
LBP-CD1472 99| th& Z2& ol&3pr] Wl
A7)e Anz 249 B AgdAax 53] IL-18
s} CD14¢] o} gAA7A4 CD14 &4 &+ Al
TN IL-1871 BdEH voj2 CD14 FAAEF
Qe gt IL-187} gA=o] CD149] Ele 1%
%o} LPS x3A] proinflammatory cytokine ¥4
of W5AHA AL obde & & AUt

LPS A3 o A¥y AzHeRP e o4 3
27} BRspl A5EE Ao gA ot v
zExoz ZAg3h= 71AL v . Tyrosine
kinase phosphorylation® 3t NF-«B7} 21413}
7} IL-6, TNF, IL-1 Aol daajr}®. LPS+=
TNF-o7} BHiE7] Aol #3900 drjdez 3
o 1 U BAZ AEEdY 2 Rz ¢
A ik, A9l By 208 TEEH 4089
HAA7F B 1208 24s5E ez Hojjloh
v MEFEHS] TNF-o B3#e 90&A et
7] ARl 24 AR MAM3E] FHEkE AeE B
o} TNF-a= 843t 7o) ME transmembrane
o] Yy Bk Aeg FPET.

Ay GGA L o] 4§ A3t ©hE cytokine T
ury AdA TNF-o= LPS 215 ¥ 16294 60
B ol A RE BFAEIF P& BHATI-W.
IL-6%& 16217t Ueh}r] Ajaste] 3Azte] Ao
7} "©t}. Polyclonal T cell z}5#]<Q] staphylococ-
cal enterotoxino|\} CD3 & Z}2A] 6A17 e A2
AEEgot, 48416 A sl 8. 37
#4e TNF-aolAE §Ush #3dct. m-RNA
uge LPSAHE ¥ Ta¥AIAATFA 4470 F
g7} su PMAY PHARZAIE 8413t Hoj X7}
o}

0]44 IL-1, IL-6, TNF-e2] proinflammatory
cytokine® LPS A= %] A 27} vid A3
nglo] 9o} TGF-8 ¥Ad) T AL E2 WA

AR ¥t & LPSl o8 TGF-g¥42 LPS-
CD14-TGF-B849] #2994 %= LPS-CD14-
TNF-g84¢] A2UA & o}F FHol 5o A &
& @io g FF FREojor & Aol

8 <%

A7l -
YS2E A oA grel WHAZY e 35 A=
& F} 5FF, €T7Y, IGNTY, AREAED
S o AR = AZaH7} o] AFgol AZE
o} 2% gANEE WEL9 2S¢ vl 843t
% interleukin-1 (IL-1), IL-6, tumor necrosis
factor-alpha (TNF-o) & #H]3le 23&438 de
Atk WSAe) A87)8e CDI4sIEY A=s v
24 Aze] % Az UHod. AUz e WE
AE €3 oA usa &Nl #oske= LPS-
binding protein (LBP)3} Zgste] BF oA Al
o} A= AY 2Hog olFHo AW AE} AF
&7 Bct. 28u ke LPSE CD14%4d ¥
dEFoz YAMNEE AF ¥ F e o= U4
A Qb @A LPSAZe] o taMEe)
CD14 3§l 9}&4 IL-1, IL-6, TNF-ao] ¥AHA
& Bo] ¥ o, WEAd % TGF-£9 3
A R wElA YA ed, CD14 4 v|EA
o2 IL-1, IL-6, TNF-q TGF-87} 84=+ #43
= ¥z HiA A ¥t

£ AFd|AEs o) gle A (LBP7} §i= 3H)
o4}, & LPS a34] LBP-CD14u|9j&402 Bz
Hogkal oA gAE proinflammatory cytokines
o] IL-1, IL-6, TNF-a#} A3} cytokine¢l TGF
-Bs) AATE TSR ST
TIE
AAelel ot Aag wxP4FALE vF L
077¢] Ficoll-Hypaque &9 o FHAN *
500gol A 3083t YAEeiste] TREATHTE A
k. BEjE LaEYTdTE feHolEHel gle
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RPMI9 F-5A120 & 37, 5% CO, B&7]9A] 0.
1 pg, 1 ug, 10 pg, 100 ug/mLe) LPS9} 1,
2, 4, 8, 12, 24, 4877 B Y ¥ A2ae B
glgte IL-6, TNF-o, TGF-g9] 23 cytokines ]
& bicassay 2 243U} 22 slided]] 113
AL F & 22 PAE o183 o1F WAz sety
A3l RNA probeE 0]£3} in situ hybridization
o o]g-3}gict.
=<
AEAFH WEL B4 S5 g AZAT Y=L
FHFS 10 ng/mL olgl2 =] glo] B AgoA
© 10 ng/mL o9 rx2 A¥L 3197 mo|
SHE WSaE 490 9%] Qe Ao Alas
At

LZEENAGY T LPS AZo) oJale] IL-6%= 1
ARAIRE BA57) Algatdon 964277 =&
Fo2 453lAa LPSEFoEyoz gage o
T At TNF-o= LPS 23 4 A7 5E s}
7] AFslo] Alzbo] A2 AAke ZrlEhy 724
A A&Hozm FYHEUYL. TGF-FIN=
LPS &%l oj&4& Ro|n} 817t Usl= TGF-
B9 @Ao] Z7) & F 12AUA= 938 Fasy
o7} Alzkel Aol wlel thAl Zrksle] 2312 964)
) Al 4L BA). 27 cytokined] 2447
A QYL IL-69 A9 1x105/mLe LxyPltr
7ol 10 pg/mLel LPSo] 9aiA 19.8 ngol
AREAL LPS AZo] gl A9 Adayss
3.2 ngol3lem, 1x10%/mLe] GxPATHTo o
A A %S FUleked 24 A7) 0.38 ng/
mL, 10 pg/mL&} FxoA 244174 4.1 ng/mL
o] TNF-e¢] 84%& 2grt. TGF-A9 A$ 2x
10%/mLe] Zx¥AgdeTo| o3t 34.4 pg/mL7}
AT AAYAY 5L 5.2 pg/mLe] A5 B
At

BxgAddTe IL-18, IL-6, TNF-¢, TGF-3
@93t m-RNA 93 IL-18, IL-6, TNF-ooue
T2 GPAENN, TGF-F Bl e Qa2 g

TolA BEEIoH, CD143 9 HHH= Algo] ¢
it TNF-g, IL-18, IL-6, TGF-8 m-RNA <4
HEE F2 MEAo] FRF Ao Hol YraEa
AEEIT. TGF-89 A9 drMEox Mz
°] A& YETANE kA At He] Yup
M= BulE 7Rs4e Bd 2.

q4 B:

WEALZ T2Y FHYTE 2}24] IL-6, TNF-e&=
Z71el £us7] Asie] TGF-B= 3]0 #ug
71 AREte] 96ARAR] A& oz Bujgn, 2 8
HAZE IL-18, IL-6, TNF-a9] 7% S ¥s}
=9 TGF-B% @A 27} 2H %71 st Jzre
#Hlo] gojgicy.
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