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= Abstract =
Spontaneous and Stimulated Release of the TNF-¢, IL-14 IL-6 and IL-8
of Alveolar Macrophages in the Patients with Pulmonary Tuberculosis

Seon Hee Cheon, MD.
Department of Internal Medicine, College of Medicine, Ewha Womans University, Seoul, Korea

The aim of this study was to evaluate spontaneous and LPS stimulated proinflammatory cytokines and
chemokine release of alveolar macrophages in the patients with pulmonary tuberculosis and healthy individuals,
as a control. Alveolar macrophages recovered from bronchoalveolar lavage fluids were cultured with or with-
out LPS 0.1, 1, or 10 g /ml for 24 and 48 hours in 37C, 5% CO2Z. TNF-g, I1.-14 IL~6 and IL-8 amount were
evaluated using ELISA kit from the supernatants. There were a significant increase in the spontaneous 24
hours release of TNF-¢ and 1L.-6 from the involved segments of tuberculosis patients compared with unin-
volved segments and normal conirol. There were also increasing trends of release of them after LPS stimula-
tion in involved segments, but not significant. IL-18and IL-8 were not evaluated from the involved segments
of tubeculosis and there were not significant differences of them between uninvolved segments of tuberculosis
and normal control. It is concluded that cytokine release of alveolar macrophages in the pulmonary tuberculosis
was markedly increased, and it was localized to the alveolar macrophages from the involved segments. (Tuber-
culosis and Respiratory Diseases 1998, 45 : 942-952)

Key words : Tuberculosis, Cytokine, TNF-g; IL-18 IL~6, IL-8.

I 2 FE gxHA] kA dollg 4 dok ol

Alge] dF-RMe S5 HYwgd ARFF A

Aol ZF (mycobacterium tuberculosis) ] Z olo] X&A ot T HRFHE FAHHEH
Y e ZFe & S0l (granuloma) o] o] FAHeT Aso e WX o} 74y

Well FA171(dormancy) ez EA3te AHAA H ALge] o 5% oA o=Al7]0) BHAA ) oFs}

-~ 942 —



— Spontaneous and stimulated release of the TNF-¢, IL-13 IL-6 and IL-8 —

2 3t FPAEI} Aol e Ado] B3l
of Aol Fgoz o|#HA Hrt. v FIL &
A A& dozithd ZAAZYPL tubercle
& PNt 24 Aottt ?. wekA Zele| 7+
H Algre] AE-uj7lAd B2 (cell-mediated im-
mune reaction) 0] Q3R o} 7] FHQ A X
W ZEAR A3 g 39 Wolrjd o |y
Hhg-o] &3] olgf=l gl Rajrt.

AE-viAE BRG] EFAVINE (effector
cell) 2 @34 2| E (mononuclear phagocyte) 2]
7150l a3 HYwg-& o374 interleuking
X318 interferon-y9] z5off oJate] LA £ 3l
o A¥Zte] ALl AFAgolN iR
cytokineo] #H|H1 wj/REE ). Aol o)
T S39] ¥hgollA] cytokine §olE A, A4
A} (caseation necrosis), @ A8 #gluke-(de-
layed-type hypersensitivity reaction)d] 283 4
&g Y,

£ dATdME 884 H2Y A9 7|EAHE A
Z o (bronchoalveolar lavage fluid) oA gojR 5
X )24 M ¥ (alveolar macrophage)o|A] proinfla-
mmatory cytokine¢! tumor necrosis factor-a
(o138t TNF-a), interleukin-18 (o]} IL-1p5),
interleukin-6 ( o] 8} 1L-6) ¢} chemokine ¢!
interleukin-8( o]3} IL-8)¢] =@t & LPS A= &
o ol B s

cHAl ol died

= o
1. HrchAr

23549 A48 8= 1009} 58% Jge] 7199 &
Z3o] gl AR U=T 548 Aoz sy,
HZ3 = 2T Aot ZRAHAE AHY
AFB =% & i} dAollen 7#AHE AH
=L FAA] T AlPsiHt.

W27 §2d 82 25 $5Gold A4
ZIRAHE AHeo] AlPHAoH, HFS A} 24

3lg ol WA IBANE AHo] Aue

2. 7|BR|HEZ MEHMEZS 2l

ZNBAAE AHEE 12F0 Wz APade
g? 71@ANAIEE 3-4 £4 7B wedging Al
713 37CE H& Fa BHgs 50CCE 4-53]
AHstdet. sl4" S99 A3y B A=E Bl
AHAg ded ¥ {4 878 43k 1500rpm off
A 1087 QA3 X E A-A)7]3, penicillin
(100 U/ml), streptomycin (100 g /ml), gluta-
mine 2 mM€& 53 RPMI 1640 wjfo=
1000 rpmol|4] 1087 23] AAAH 33 & hemocy-
tometer 2 £ M| ¥4E £43l1, trypan blue® vi-
abilityE ZAllo. AEZFE 1x10%/mlz 9
% 2008 ZH3td cytocentrifuge A]A &glo]ro
=% AZ3 F Wright SAHE Ajefsle] F4AE
& 33}

3. oilZEcHAMIZ 2] sl

RPMI 1640 ujfool s|E 2 ¥7} mlF 1 x10°
A7t H & 348l 24 well culture plateo]] 4lo]
37°C, 5% CO2 3sjollA] 2A13F vieF 3=+ A} 3 s}
o] RAEA] gL AXTE AAS L dAX oA gt
@AY g RPMI 1640 w4 & 5% 718t
i, LPS 0.1, 1, 10 zg /mle AVlstAY F7iskA]
% 37°C, 5% CO2Z sHolA 24417+ R 48417} v}
g F Azl Ao} 8000 rpmolA 1087 A
A FAA 7R -70°C ol YEAH.

4. Cytokine £H|2| &3

Endogenite] ELISA kitE ARS8l A3 =i,
e 7ledtd dEd A4 A2 5 F

— 943 —
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Table 1. Findings of bronchoalveolar lavage fluid in control and patients with tuberculosis

Control{n=>5)

Tuberculosis(n=10)

Age (year) 28+9 43+14
Rec (%) 57+12.0 52+15.4
TCC (x10%/ml) 135+69.0 214+128.8
MQ (%) 90:+5.0 85+10.9
Lym (%) 10+£5.0 13+10.1
Neut (%) 0 2+24

Table 2. 24hours spontaneous release of cytokines of alveolar macrophages

Control(n=5)

The-Nonlesion(n=7)

Thbe-Lesion(n=3)

TNF-a (pg/ml) 125+ 109.7
IL-18 (pg/ml) 13.4+11.1
IL-6 (ng/ml) 0.91+0.58
IL-8 {ng/ml) 212+135.9

127 +£135.6 11439 +805.5*
9.7+1.8
1.10+£1.38 20.6+16.12*

257 +167.9

*p<0.05 when compared to other groups

human TNF-q, IL-15 IL-6, 1L-8 Zz}d] %k
murine monoclonal antibody® coating® rigid
flat-bottom microtiter plated)] WolA % F

well& Holllz, 22 cytokineo] gt horserad-

ish peroxidase conjugated antibody & tj3}e3 thA|

wioglk & well2 A]3slc}. Horseradish peroxi-

dase substrated A7}8}d spectrophotometry &
Aol A AF=E F38A-

5 SAlEM

EAHelE SPSS FAAE] ZRI9E o]g3shd]

ANOVAS} student’s t-test & AME-8lgo, p<O.

05<1 Z9-8 FAIZoE foldt Ao M3y
2 =

1. ZIEX[EIZ MY Z=t

Z|BAAE AH gL 2T E54 92y

F 7z} 57+12.0%, 52+15.4%, AATFE 72}
135:£69.0( X 10%/ml), 241+128.8 (x10°/mh)2
Frog Aozl Qi%ith AIEEEL g2 YA E
90+5.0%, Y= 10+5.0%, &%4 H2dFe
M E 85+10.9%, YEZTF 13+£10.1%, 3372
+2.4% 2 5 T3] B g Kol= gllc}.(Table 1)

2. Cytokine2| 24 A7t AJUE £H|

TNF-a2] 24A12F B¢ 2p8E Bule diEito] 125
+109.7 pg/ml, 23} ¥ 127+135.6 pg/ml,
W9 114948055 pg/ml, IL-69] 24417 B 2}
uha BHlE o] 0.91+0.58 ng/ml, #Z2Y v
W 1.10+1.38 ng/ml, ¥ 20.6+16.12 ng/ml
= Q223 gy e gaxEe 2447
w3z TNF-o9} IL-6 Bulisd] xlolr} giglon) old
H #28 A dojA diyAxe] Buse B4
FHogx {od dAT 37 EAH(p<0.05).
IL-159} IL-89] 24 A7 P BH)5-2 #HEY
Ho] diaAEgME SR ¥ken, dzda




— Spontaneous and stimulated release of the TNF-¢ IL-14 IL-6 and [L.-8 —

Table 3. 48 Hours release of cytokines of alveolar macrophages after LPS 10 zg /ml stimulation

Control(n=5)

Tbe-Nonlesion(n=7}

Tbe-Lesion(n=3)

TNF-¢ (ng/ml) 27+18.9
IL-18 (ng/ml) 341195
IL-6 (ng/ml) 195£59.8
IL-8 {ng/ml) 2586 +912

39+27.3 57 +46.2

3.0£1.90

225+67.1 283+36.3
3708 £ 658

*p<0.05 when compared to other groups

A2 H¥ddA IL-184= Z474 13.4+11.1 pg/
ml, 9.7+1.8 pg/ml, IL-8& Z}Z} 212+135.9 ng/
ml, 257 +167.9 ng/ml 2 }o]|7} ¢igich.(Table 2)

3. Cytokine| AtHXI=(LPS 10 ug /ml) % 484]
7t 24|

TNF-a¢] LPS 10 ug/ml X2 & 4847 Bul=
ZFol 27+18.9 ng/ml, #A8] upd 39427,
3 ng/ml, W¥ 57+46.2 ng/ml, IL-69] Hoz}=
F 4847t Buj= g)&2Fo] 195+59.8 ng/ml, #2
3 vy 225+67.1 ng/ml, ¥ 283+36.3 ng/
ml2 2Ty J28 vpEe oM e A=
% TNF-o8} IL-69] 48417} Bulsd] 2}oj& Kol
2 eksron Mo A dojal AN EE Br|gh By
o] Z7HE B9k

IL-189} IL-8¢] LPS 10ug/ml A= ¥ 48X)2¢
Hols= HZd Hie daMEdAE SREA &
o, tzFe HZd v IL-18e 44
3.4+1.95 ng/ml, 3.0+1.90 ng/ml, IL-8& Zz}
2586 +912 ng/ml, 3708+ 658 ng/ml& xols} ¢l
th.(Table 3)

4. Cytokine2} £u|ZM

Z1BAEE HHAA dojR] HE dfAMEE AL
Hog, LPS 0.1, 1, 10ug/mlg A=3le TNF-
@ IL-18 IL-6, IL-89] 24 A|7}3} 4847 &u)5S
#aetgct.(Fig 1, 2,3 & 4)

LPS

Fig. 1. Spontaneous and stimulated release of TNF-
a of alveolar macrophages from control(n=
5), The—nonlesion(n=>5) and lesion(n=2).

8pon

LPS

Fig. 2. Spontaneous and stimulated release of IL-6
of alveolar macrophages from control(n=
5), The-nonLesion(n=5) and lesion(n==2).

TNF-¢¢} 1L-69] ¥ul= dizxgte] vjsle] =23
w]g A, vpEEe] ujsle] WA AAsHA F7t
s A%e Bgen, IL-8& iz vistd 94
& w27l Zukske AgE 2aout IL-
188 iz 2 HZd vpdea] dojdl qiAE
o] Bl & zjol7} it
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Fig. 3. Spontaneous and stimulated release of L-18
of alveolar macrophages from control(n=5).
and The-nonLesion(n=5).
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Fig. 5. Release of TNF-¢ of alveolar macrophag-
es from nonLesion in primary(n=3) and
recurrent(n=2) tuberculosis.
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Fig. 4. Spontaneous and stimulated release of IL.-8
of alveolar macrophages from control(n=
5). and The-nonLesion(n=5).

TNF-a= A& 2427k tif-Eo] 2u]slo] 484]
3 Eulgka) 2 xper) glglevt IL-6, IL-18 ¢ IL
-8 24A7lA 48AIZE 7HX] Azbel A 4:E
Folgo] Ak Fvksidn

TNF-q, IL-6 2 IL-15= LPSE 0.1, 1, 10ug/
ml Z7FAE 58 AL Bl vjsio] #xjslA &
87} 275 9o} IL-8& LPS 1ug /ml2 2714
Ao 7] Buprt F7tEdrt o ol a9E(pla-
teau) & A3

5. xX|ze} MuxiolM cytokine2| £H|

W28 uge(n=5)4 dojd AX Az
BH5g 238 (n=3)8} A% (n=2)2 1}ro] ¥

pg/ml  so00

as00 i,

000 v
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Fig. 8. Release of IL-14 of alveolar macrophages
from nonlLesion in primary(n=3) and re-
current(n=2) tuberculosis.

i 8tgeu) IL-69} IL-8& xtolE Holx] gkork
(data not shown) TNF-a@9} IL-18% Al =)}
o] A BAoA M E ] Folso] HA3] F7}
g0} igles, IL-189) %4 LPS 1ug/mi# 10
pg /ml2 AF3eu 48A17 Hulgo] X8 &
2| A AdgRtel] vsle] gAHogT {oF 37}
£ Rych(p<0.05). (Fig 5 & 6)

i 13

!

WA EE 2ATA e 579 B ol g-e U
3= 2 AEoln, AMEAA BHISIE cytokine e
AHRaA BAEE e WelEd 34, 59
SokE ¥4, A2 T 2 A9 Fuvse B
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- Spontaneous and stimulated release of the TNF-¢, IL-18 IL-6 and IL-8 -

A7 T8 98 Y. 3@ A F
2 M ¥l Bujgs
kineq! tumor necrosis factor-a (°|3} TNF-q),
interleukin-18 ()3} IL-14), interleukin-6(o°}s}
IL-6) 2 chemokineq) interleukin-8( ¢} IL~8)
& JA A HojHd 2 T L F YE
&g dosy, TNF-¢q, IL-18 IL-6= g4dutgo
2 g, ¥, o8, okbish 9 A3 ag do
}:_ o_]ojﬁ /;EZ]‘E]IZ}S'B).

TNF-o 31554 Edg A58k s 387]
Az GFALE FAAAA KolF-& FAsta, Oy
AE FA9 ICAM-13} g BRAEBAL 2771
AETESe} 8-S UMY, 53] Liste-
ria monocytogenestt M. bovis BCGE 7¥E &

olx & TNF-o FH& FYUA olF dAo] oA=
o 2oz Fo] A FHEE Rog Ko}
TNF-o7} B4 Ai®J 2937 (facultative intracel-
lular organism) ¢} Z+ge]] &} Wojxtgof W42

AT T2 & & Ao, B3 FHxA e DA}
FTEIH 2 &9 fLHe dHd(cachexia) T #
Rl obo. IL-165 skl sty Bde 2
&3ty CDA™ g2 E 4374 F2A)7)1
IFN-y& BujA)7I8, =3 A A/E7 (wound
healing effect) 7} Q131 procoagulant activity & of
7IAF18] Ad-fobal i (fibroblast) &) Z41g A&t
ol 9 E (endothelial cell) & A3 A Bg7
(leukocyte) o] H2Hg do7Ichs !9, Kunkel5'?
o 98P IL-18% %7) shistosomia 7+$IA] §o}&
Aol dodske F2 cytokineo 2 GZME9] 27
+47 A3 9 a3 982 sta TNF-o=

A&H0 7 JolFg& A&7 Ae-& Tria Y
t}. TNF-o¢} IL-18= A8z o= ghei s o4l

AE AFA LPSe] 23] &jste] Hulsin], M.
bovis BCG, M. tuberculosis, L. monocytogenes$}
2 o ATl M BulEEd], myco-
bacteria= LPSE 48l A gor} AFEuo

LPSet w2 Aeislety o4& FAske LAM

proinflammatory cyto-

9.
[
o

~

(lipoarabinomannan) o}g= lipid glycoprotein &
FAE Rk k0. IL-6% B-cello] 47g3}
38 248k EAR A9 9A nEREUEF
(hyperglobulinemia)& wi7§s = AT, vj@H
#H3o| 2AE chemokined| &<l IL-8& B&,
T-9ZF, 97170 e ey 24z e
of QFAEES BAJAID SolEE FHa oz

Ae A 5 ek, IL-88 343wy o
=2 v iy & 4 =4l LarsenE®d] oshd
vids delty £5 oS B2 oo IL-8& Byt
o] o} cytokineo] SelF Al 2rigA¢ ol &

23 43-& § Aolekn ¢t [L-8& HARAX

A1z (fibroblast growth factor) 2]y =& A
$=3519 heparindl]l 288 5 9
o}A TNF-¢¢} vpz7ix|2 Zdaweie] Solgs} 3
5 FHdAM BoAe AR doEnso.
LPS¢} TNF-q, IL-10] IL-8& EujAj7]=H TNF
~a, IL-18E AA A ZAFE Z7]¢] autocrine
regulatory loopo.2 A% 28 3o 29 3
) thalHEe] & TNF- 3414 Hste] & IL-la
£e 9 IL-160 e PA2 Helsd IL-8¢) 2]
7} oA & k.

HEY Zdog AdAde EAL A, YA
AN E oA 2R YE71Fes 57 IS
& HF 5 e W] g A2 ofste] gy
22 processing & presentation AlFju 4], T-
%.ﬁ_:ﬁ'} FFAR 93g It AA, =H oA ¢]

$02 folEE FAgsta YA, dAfe] ddem

‘351—— Rolth?., & 71 FEVE 7R FEALH
(dormant infection) ¢} THAI7} EFojeln &
4 k. ol FHAojA Heukgo] adrMER
el AR V)Tl Faske a3rle
active oxygen intermediates(ROI) ¥ reactive ni-
trogen intermediates(RNI)2}] #u], A¥WY iron
o]&-¢] Ak, phagosome-lysosome fusiond-g& &
F Ao, olEgr d¥e] HAFELS AU
interleukin® ¥§3! interferon-y ¢l A= ot

(angiogenesis)&

O 2= re-
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HAE 2 glon] EY MEzte] A3Ag o Agat
SolA o2j7bA] cytokineo] ¥u|H1 FHo] Hu}.
28 & osln X gy 98 A2 de 23
7] SiAE AANA Gohvke 55 Whe-& S
o)#8}y] $18te cytokine networke] &4o] gk
ojAo}f 3l #HZH Ao FFo] YAB K90l
dojzl &Adste chAMIE 28 cytokines] Eu|7}
73 A3 R & 4 gl
H2d 828 dgos BxYd GY7E o8
AgolA 19903 TakashimaS e FA HZ2d 8
Z9) Gx¥ gelFE LPSE AFA] A74] Hoh
TNF-@2} £ul71 €3] Z7kelgoy o4 A8 &
|4 e F ol 3] Bul7l ZA2slckn B
J_s}t;a\:} 19919 Ogawa%s®2 #HZ8 Ao A
$- LPSY} MDP& AFA) TNF-q, 1L-69] 247}
A4 Bt @A 3] 748t & TNF-a Ay &
IL-6 Az e Alde Bul7t §438] 2239
o, Ayl PPD ¥4 749 PPD &4
739 B} TNF-eo} IL-69} a7t Z7Hdckn 84
t}. 1993'd Schauf$9& Aol TxEY da)7
IA= cytokine m-RNA7} @R} gkgkort w2
g @zte] g3 FoNE TNF-q IL-14 IL-82) m
-RNA7} A oo LA dHeoA IL-69
IFN-y¢] m-RNA7} 2a=on Baske] QA7
AYgo] A9EE 3 228Y 9 4stEo]
cytokined] ¥ul50] Z71Eo Q&8 AASIAT
£ a7 Add@xte] 7| AAHE A& Aol
A fojd HE gqiAMEe 2pEH © LPS A5 F
cytokine o] ¥¥)5-& 78 A7, 2447 ApL3 £
B TNF-a8] 79 ol89 o] 1149+805.5
pg/mlZ gz 1254+109.7 pg/ml, vl¥¥ 127+
135.6 pg/mldl] vldte] f-olebAl Ex8 2718 By
o, IL-69] 3% o]88 W] 20.6+16.12 ng/
ml2 &F 0.91+0.58 ng/ml, vj3¥ 1.10+1.38
ng/mid] vBlgte] A Rl AT T BY
t}. IL-189} IL-89] 24AJ7t zpatd Eujse w2
g e A xdME F45x] Ragen Y=

T3 upgdoA dolzl M EoME BEd Alo]
7} f1sith EFEW HEg #xle] HAX M2
cytokine EHj5-& vdd SxoMx Ay v 4
o} o} H9)olA dojZ HE thAMFEA B
glo)l uiste] AA 3] F7lEo] Aot el HSFot
22 = Z9gd 2o detn sjujes 4 oj@sA]
e BAHoA dojd AE AT Fulse B
oz} wismated & Aolrt 9&e ¢ F U (Table
2). 1996\d Law3®& 729 ojghd FHolA
dojA JBAANE AFAEe IL-18 IL-6 B
TNF-¢9] 2477 233 2uj7} dze, 248 v
Wzl &2 Pl uiske] fosA F71E9)
o2& cytokineo] ZHZYA HHFH LR Ko1F ¥
Al Bojsle] YFE 2= FoT S T
RAolgti ). 53] 22 BAE oz J3 of
g g ulgdelA 22 Aol Z1BAHE A Y
o HE9] cytokine ¥H]%5-& vlasie] HydA
o7 MEe] Bulo] vz vlasld EANA F
Zysigion vigde) A dizaae] Afojzt glo} &
A7 niFsA| 2 proinflammatory cytokine
9] Eulo] FaHog we AF ojFd Feo Al
oA ZotHo] S HAFUY. EF 19959
Zhang 5™ & W ¥ tﬂé%kﬂ&»l A% g A4S F IL-
8 &u] 2 Wy A B3l HEY A
AAsa st £ Aol Axe] A I
& FA g AHdA HuFolztn e
LPS 10ug/ml2 48A1t << ASF Fo BulF
2 TNF-o¢} IL-69] ¢ Z¥e] ojgd P
dolA HE dME7} gzt v sty
2ojso] 718 A nyor} ARE Eujgol
10-208] 2718 Ad 2 & ol HolA Ygke
o, IL-189} IL-8L #WojA dolR ol XA
£ 30| F4 3 dzd upgEe & Ao
7t UcH(Table 3). 1 o)lf-2x Ao oj3g 3
el HE NI} Aot vige] didAE
o wale] A3 843} Hof cytokined] AUH &
vz} 10-208) F7hslo] 9oy LPS A5Fdles 24
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~ Spontaneous and stimulated release of the TNF-¢, IL~14 IL-6 and IL-8 ~

Zte] MEoA Ho2 ExjsHo I Xpolr} Hojxl=
Ro| ohdr} Azber).

Cytokineo] #4]54& A4HEA TNF-¢o] Y]
T diEe] AE 24417k EujEley IL-14 IL
-6 9 IL-8¢] Buake 48X} 744l A3} Z71ER]
ouj, TNF-q IL-1 & IL-63% AP&3 Hujo) vld}t
of LPSE 0.1ug/ml, 1ug/ml 10ug /mlEz &7}
Al 5 Burt FbsEglen) IL-82& LPS 1pug/
mlA] Er7} 2HRE o] FUH(Fig 1, 2,3 & 4).

A7t ot HZE vy RoA dojzl HE 4]
M2 cytokine BH|5E 238 #2H(34])s} A
5 84(24) 2 o] vaste Bt&w TNF-¢
IL-149] B8l LR viste] 238 BxplA
A F7HEeH, 53 LPS 1ug/mlz 10
ug /ml2 A3Fg [IL-1589] 48417t Bl BAHL
2 fFo3A A8 AN FviE] stk (Fig 6
6). a2t IL-69} IL-89] Huj5e 259 AX
8 FAA 5dE Apolz} gidich. ¥ duE ujFo
Hol A EoflA Eu]=E= cytokine Fo|A] TNF-
a, IL-187} 53] d8e] 27EA ol ik Pzt
Lol 83 d3E 1] ¥t A=Y, olgtdE W
oA dojdl | M oA ] A7) thA] Fe
& Aew Yy},

£ dFoMel EAHL w2 oA oAl o
ArEel gt 342 Hon Antel SD(stan-
dard deviation) o] &d 1 o}fE= AL AFS
aRrE #AY #xloAe] JlHAHAE AFPeg W
EA] olgtg HRlA Algsls Aoz o3z sk
om uXHo g $5F € AFFAA A8
olge WHldA J|AA M F&o] A&E 349 A,
29 9549 294 HAYellen 1oi7} ujgtyde
2 ¥ AAd H7 28 A" e Aot
SDgke] & ol 3d%F Wty A #HlE P
Z89] cytokine #u]3ko] 2y} wjELly ojnie
84 2¥9] 3% cytokine £4]7} 72 olf9} 2
A vt AZEr). Law 9] d7oA &34 29
oA dojzl 71FAHE AFHHEAAME cytokine o]

2477k 2R Bele] 7Pt gidledl 2 djlez
= g4d) e £94 2899 3¢ dxRee
0)2+5] | 9o} 7|1BAHE AHM NEE = o)
oulz} gAY, old Baks AdF AIA AH
3l cytokine £u|7} o] Fojx|A] glo} o]zlo] A
Aol ddolEAY, & IL-4, [L-10, TGF-8
(transforming growth factor-8)9} Z& suppres-
sive cytokineo] Z7i=lo] gl& 7Fsd 58 AKX
Q. webr £ Ao wighg 1134 H¥ e
A%e Aovid oty Z3 wWor dojx
cytokine EH|#e] gho] B$ A1 SD& Zobd
F Qlt.

Agdoz #A7AY [ AX N Ee
cytokine #-¥)%-& &AL T wiske] FAEHA
Z7hslo] fllont ol He A ojFd F-9l9f o
T AR F3sQct. HFddg e F2 fHy
], BE e AEEd Z oj@E s o] Rejd
A 71BRHE NEHEE Ak e $F5F04 A
Aol viste LolstA] A gl BoXE A
$71 AR Aol ofste] BAISIE HE ANEE
A7) 3l wiea] 2 oldd R-9loiA 71Hx]
AE AHes AYske o] Fasirin Pzt
St M ATl vlsle 7|@AEY, £H4 2
&, A4 dupagFel B3l ol AL i
oz gAAHIZ] cytokine ¥H|5E AT o]
Ao i3t %30 WSS ¥l X8sh=d 2
A =g & Ao A%

2 o

ATl

A8 F (m. tuberculosis) 7ol gt s500 Holy)
SolA AE-mhAA Adykge] Feats, & Ak
o F2 T-FZ79 di2H x| 2j3te] wjsfdct.
Aol Az HAEE 547 cytokineo]
Bu)59 o] cytokineo] FA A HAxE3H 2
g dertA] QAEAE veplisd dosia,
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53] ol g4, dgd FAL 2 AAY uekg
of 8% 4 é—% gt & dTdlMe 884 29
o] 71BAHAE AHAANA chAHEA A Bl
+ Y EZQ cytokine$! tumor necrosis factor-g,
interleukin-14 interleukin-62} interleukin-82]
ZpE 9 LPS A= Fof £u|& pdstazl sl
L N
2 gz} 109 23 5E oz 7@+
E AFHes AEstd dE dAdES 2% F
RPMI 1640 s o HAE &M E7F migd 1x10°
A7t H=E 3Msted LPS 0.1 ug/ml, 1uxg/ml,
10 g /ml& F7VbAY kA &3 377, 5%
COZ 3ol A 24413 & 48A17F wigEE F- Aol
2 TNF-g, IL-18 IL-6%} 1L-82] 848 ELISA
kitg o]8-3ted FA8 %t
& o}

A fANEgN S 2447 ALE TNF-«
o] ol ojgtd W 1149 +805.5 pg/ml, 2
125+£109.7 pg/ml, v 127 +135.6 pg/ml, IL-
62} 24]= o]gy #woe] 20.6 + 16.12 ng/ml, o
Z7 0.91£0.58 ng/ml, ¥E¥ 1.10+1.38 ng/ml
2 89A fojshA AT FHE Ao (p<o.
05).

HE A 2A LPS 10 ug /mlz2 48X)7t &
¢t A58 F9] TNF-es} IL-6 #1522 Aol o]
e WRoA dizioly vl visly S A
S By

IL-18¢9} IL-82] 24417 APrs )% 2 LPS
10 ug /ml2 48A17F F< A3 Fof Bujse 2
8 yalo] gaM RN E SAHA Balglen, gz
T3 B RdA Aol AN R ME 5EE 2o
7t st

TNF-@¢] 28] diio] AL 244700l £ui=
gdor} IL-18 IL-6 2 IL-89] Byl 48A17H7}A)
A2 F7HE A

TNF-q, IL-18 9 IL-6% A3 Huo v]sle]
LPSE 0.1pug/ml, 1ug/ml, 10ug/mlz Z7}A]

4 5 28y }%ﬂﬂ&’if’ur IL-8& LPS 1ug/ml
A Eul7 FGRE o} T

23] vy l A doidl HE A A TNF-
a IL-18 28|58 28 gl A szl v)s}
o dAsiA FrEley IL-6¢9 IL-89] #ul5e
ZX B9} AR E BAA & Zolz} gl
g4 &8
H A 8o HA¥ YAAEe] cytokine FH[H5
o ozl vjgte] dA s FTkEo] AN o
= A3 olgd F99f HE daAxe] It
ES w2 AN EA BHlEe
cytokine¢l TNF-¢ IL-187} 53] 289 7G4
ol et gojzlgo] 2§ d8e & Aoz y74
=

proinflammatory
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