Tuberculosis and Respiratory Diseases A3 2 3748, Vol 45, No. 5, Oct, 1998
Oog H~O

23 3Ate) HE 9|24 A| oAl TNF-¢, IL-15 IL-6 ]
IL-89] Eujo] #3 A7

o|gtedAtrhsta ojzteist yizetad
MM oE

= Abstract =
Spontaneous and Stimulated Release of the TNF-¢, IL-13 IL-6 and IL-8
of Alveolar Macrophages in the Patients with Pulmonary Tuberculosis

Seon Hee Cheon, M.D.

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% CO02. TNF-¢, IL-18 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 IL-6 from the involved segments of tuberculosis patients compared with unin-
volved segments and normal control There were also increasing trends of release of them after LPS stimula-
tion in involved segments, but not significant. [L-18and [L-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)
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— Spontaneous and stimulated release of the TNF-¢g, IL-18 IL-6 and IL-8 —

2 U3t HYades} Aolxn Aol A4 }=
o eolF APz o)y W} vy SF7} &
A2 A2 Yoy FYpde tubercle
€ BAsle] =24E HAolg' v, wajy Ao g
€ Atee] M-zl B9uke (cell-mediated im-
mune reaction) o] 8381} o} 7lx] EHA A
W 2948 FYo Uit &30 wolr|n g Ay
RHE-o] &3] ojsi=n glx) Za).

AE-viAY Aodurge) A 71M) £ (effector
cel) 2 D¥A 24 ¥ (mononuclear phagocyte) 2]
7150l a8 Woulge o274 interleuking
X9 interferon-ye] A2 ojsie] Wy 2 9
o MEzte] dsatgolu AFapgo o2j7}z]
cytokineo] EB]ET wiAdEe ot AR o
@ 559 ¥golA cytokine So}E 84, Ay
FA}(caseation necrosis), ¥ |9 TuIuke (de.
layed-type hypersensitivity reaction)e]] 8% 9
e -,

€ FAE B84 WY Bx)e 7|HAIHE A)
¥ 9 (bronchoalveolar lavage fluid) oA ozl o
X M2 (alveolar macrophage) 94} proinfla-
mmatory cytokineQ! tumor necrosis factor-g
(o3t TNF-q), interleukin-18 (e]s} IL-18),
interleukin-6( o] &} IL-6)%} chemokine 1
interleukin-8( o}3} IL-8)9] bt 2 LPS A= %
o] #8& #F3A sigict.

e o iy
1. Schyd

B34 2Y B4 10009 BEH Ao s)gE »
3] e 3% d=T 598 tyoz sigon,
02 ¥e 25 Adolt sj@AdE Aay
AFB B¢ &2 W] F4olglon 7@z A3
€8 $EUA FoHo) Aagsigley.

H2T3 Y $2} BE 22Goh} M)A
ZIRAE HAgo] AY=gon], WY B} 20

T 72 A2 290l U= BYAY wPolgo
M, 1dE vinky 1Y 93 oz whEse) of
3& ol¥E FWeN J|FANE AHEo] Alyg
Aoz BFagr).

2. J|BXIHE M2xz L} Ra|

ZIBAAE AHEL nyH Puow AlBsld e
HY @AW EE 3-4 BA @A) wedging A]
713 37CE Hig $7 Y2d4 500CE 4-53)
AHAch 35E gde g mx AZE 4
HAg 29 & F9) 838 2s1n 1500rpm oj|
A 1087 Y38l AEE Y7L, penicillin
(100 U/ml), streptomycin (100 g /ml), gluta-
mine 2 mM& 43 RPMI 1640 Hjor o 2
1000 rpmeflA} 1083} 23] QAN & hemocy-
tometer2 F A¥X4E 24313, trypan blue= vi-
ability & HARIST. MESFE 1x109/ml=z g
F 2000 Hilo Cytocentrifuge A)#H <&a}lo]=o
=% A=% ¥ Wright g43e Al ste] A x
& 338

3. HZCHAIMIZ 2 ulig)

RPMI 1640 wjkeiol s]Z ) 4AZ7} mig 1 x 10
A7t H=8 3435t 24 well culture plated] Ao
37°C, 5% CO2 3dlA 2217t vk 3 =m A ¥s}
o RAslx] ke HEE AAsT T R A
A thg RPMI 1640 wjokele % 7)e}
3, LPS 0.1, 1, 10ug/mlg ArlskAu M7)akn)
%3 37, 5% CO2 8}A] 24413} 5 48A]2F wjo}
¥ F 339& 7o} 8000 rpmo)A 1087 LA
# Al 74H] -70°C o) WEAAT.

4. Cytokine #d[2] &3

EndogenA}e] ELISA kit& AMg-slo 23319=],
3] Jlestd JEE 4398 AedA =a *
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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+154
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)

Tbe-Nonlesion(n=7) Tbe-Lesion(n=23)

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

127 £135.6 1149 +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-g IL-14 IL-6, IL-8 Zyztol| ¥
murine monoclonal antibody 2 coating® rigid
flat-bottom microtiter plated] ¥olA e F
welle Tohiil, e cytokined] )3t horserad-
ish peroxidase conjugated antibody & g3l Al
wjokst & well& A ¥sgct. Horseradish peroxi-
dase substrate® 373l spectrophotometry =
Aol AB=E S

5 BAEM

=AXeE SPSS EAAE Z2a¥e o] g3}

ANOVAGS} student’s t-test& ARl .eH, p<o.

05¢ 7442 BAHCE o AR A3t
<

1. Z[RXIHZ M2 Hot

BANE A¥Y A5ee dzed 854 H2Y

2 247} 57 £12.0%, 52+15.4%, AAEZFE A%
135+69.0( X 10°/ml), 241+ 128.8 (x10%/mh)=
o8 Folr}t gileh. ATEEL =T AN
90+5.0%, YZTF 10+5.0%, B¥A vWa¥Z
YAME 85+10.9%, PZT 13+£10.1%, BT 2
+2.4% 2 5 27| 8% 2ol gllth.(Table 1)

2. Cytokine2| 24 Azt XHilA Fui

TNF-a¢] 24A17 BQt Add Bule dgizTo] 125
+109.7 pg/ml, 128 vd 127+£135.6 pg/ml,
W 1149+ 805.5 pg/ml, IL-62] 24713t B¢ #
wha 2lE g2Eo] 0.91+0.58 ng/ml, 2y v
W 1,10+ 1.38 ng/ml, iy 20.6+16.12 ng/ml
= Wz N2y uEEe dadEe] 2442 z
ux TNF-a9} IL-6 Eujsoll Xtol7} gl ot oj@
9 Has] oA doid AN Ee] $HlsE A
Houw foli AT F7HE HAH(p<0.05).
IL-189} IL-89) 24A13t 2P EulsE w2y
o] YAXZANE ZFEA dker, =73
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- Spontaneous and stimulated release of the TNF-q, IL-14 IL-6 and IL-8 —

Table 3. 48 Hours release of cytokines of alveolar macrophages after LPS 10 ug /ml stimuiation

Control(n=5)

Tbe-Nonlesion(n=7) The-Lesion(n=3)

TNF-a¢ (ng/ml) 27+18.9 39+27.3 57 +46.2
IL-18 (ng/ml) 3.4+1.95 3.0+1.90
IL-6  (ng/ml) 195 +59.8 225+67.1 283+36.3
IL-8  (ng/ml) 2586+912 3708 + 658
*p<0.05 when compared to other groups
H2d g IL-18= 27 13.4+11.1 pg/ —
ml, 9.7+1.8 pg/ml, IL-8& 2}27} 212+135.9 ng/ e
ml, 257 +£167.9 ng/ml2 x}o]7} §1ic}.(Table 2) .
) 40000
3. Cytokine2| CHX|=(LPS 10ug /ml) % 48A| 0008
20000
Zh #o| ooce
[}
TNF-ea¢] LPS 10ug/ml 22 % 48A)7F &uj= Soon Lps

o] 27+18.9 ng/ml, HZ3 upg 39427,
3 ng/ml, ¥ 57+46.2 ng/ml, IL-62] Hujzp=
F 48417 EHle dizFo) 195+59.8 ng/ml, W&
8 vPgW 225+67.1 ng/ml, WY 283+36.3 ng/
ml2 273 28 vpgue Ay e Jup=
¥ TNF-e9} IL-69] 4843t Rulizo] 2}o]g Ho]
A gfgton] WA Aol thAM = Anle By
9] F7+8 BYch.

IL-189} IL-89] LPS 10ug /ml A= F 48417
e Y W] gaMEME 2A5x] g
stod, dzzd A2y vgday IL-18= zz
3.4+1.95 ng/ml, 3.0+1.90 ng/ml, IL-8& 4z}
2586 £912 ng/ml, 3708+658 ng/ml= 2oz} &1
At}.(Table 3)

4. Cytokine2] #H|=A{

ZIBABE AHANA dolR HE hAMEE 2L
o2, LPS 0.1, 1, 10ug /mle A28 TNF-
@ IL-18 IL-6, IL-89] 24 Az}a} 484)7F Ruj=g
#F39t.(Fig 1, 2,3 & 4)

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

ng/mi 300
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Fig. 2. Spontaneous and stimulated release of IL-6
of alveolar macrophages from control(n=
5), Tbe-nonLesion(n=5) and lesion(n=2).

TNF-o¢} IL-69] Buj= 22 v)sley w2
HBRA, vl visle) Wl HAjaA 2}
3he A%E Bon, IL-8& g2z uisy Ha
3 vpgbo A BHl7l Folshe Aeke B@out IL-
18& dzZ % A7 o Aol g
o] Bulzo] & 2tol7}t Yiey.
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pg/ml 4000

600 ]

- >

2500 s

2000 /:‘"“ / N

1500 / /

1000 /// —a— 24Hr Con
. / o ABHITN
Spon 04 1 10 yg/mi

LPS

PO/M 79000

- >
30000 /

20000 - |—=—244r Pl
/ —~o— 24Hs Rac
10000 - o 48HrPd
/_// o _48HrRac
[}
Spon 01 1 0 ugim

LPS

Fig. 3. Spontaneous and stimulated release of IL.-18
of alveolar macrophages from control(n==5).
and The-nonLesion(n=>5).

Fig. 5. Release of TNF-a of alveolar macrophag-
es from nonLesion in primary(n=23) and
recurrent(n=2) tuberculosis.
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Lol
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Fig. 4. Spontaneous and stimulated release of IL-8
of alveolar macrophages from control(n=
5). and Tbe-nonlesion(n=5).

TNF-o= H& 242170l tj3-Eo] Hulslo] 484
7+ Bujga) & oyt gigent IL-6, IL-14 % 1L
-8& 24A7VollA 48A1ZF 7R ARbo] AL FF
Bu|gko] Hx}p F7HIA-

TNF-q, IL-6 2 IL-18= LPSE& 0.1, 1, 10ug/
ml 2742 48 ApRA Huld vjsid @AM #
)7} Z715i9lont IL-8& LPS 1ug /mlZ F7H
Au) 7= 2oy} Z7EOsr 2 olF mER(pla-
teau) & FAJsAct.

5. 2|29 XWEKlA cytokine2| £H]

H28 HEEn=5d4 2o AT HAAES)
2E)se 242 (n=3)% A(n=2)2 Fro] ¥l

Fig. 6. Release of IL-13 of alveolar macrophages
from nonLesion in primary(n=3) and re-
current(n=2) tuberculosis.

2 stgen) IL-69} IL-8& x}oj& Holx] egkont
(data not shown) TNF-g$} IL-18& Adel vl
o 2X 8 S AL Bulge] A3 7t
slo] glgen, IL-189] 3¢ LPS 1ug/mls} 10
pg /mlE AR 4847 BulFo] 2|8 &
2ol A AEBAle] vjste) EAAHC 2T FAF 37t
2 B9 (p<0.05). (Fig 5 & 6)

o

AN EE 28T i 79 W B0l R4S |
3= F AlEo|d, thAAMElN FulslE cytokineS
ARAGA e A7k e 34, 59
So1E YA, A I 2 AAY AL B
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— Spontaneous and stimulated release of the TNF-g, IL-18 IL-6 and IL-8§ --

AFleH 388 98 B0, 28 Bajoy =

2 dYMZAA #¥)5= proinflammatory cyto-

kine)! tumor necrosis factor-o (°]&} TNF-a),
interleukin-18(¢]3} IL-14), interleukin-6( o}3}
IL-6) ¥ chemokine?! interleukin-8( o]} IL.-8)
€ oM oiHYd $E YT H2g S5 Y= w
& 4o, TNF-¢q IL-18 IL-6%= NS0
2 4g, ¥, 2%, oxid U YEpas Yo7
T ez Agryss,

TNF-a= 3834 £3& 381y 313 357
AZ GFHEE FYNAX Rolee YAsim, o2
A¥ 899 ICAM-13} e Ba2de ZIla7n

MEL3e} AFHEE FANUG M, B3 Liste-

ria monocytogenest} M. bovis BCG2 7Zgg #
oA @ TNF-a 8 FUA] §o}F §Ao) AA 5|
o Ao 2 Fo] FA 245: How Ho}

TNF-o7} B4 M2 297 (facultative intracel-

lular organism) 9] Z+¢jo) gt Wojabgo] W20l
qUE TS ¢ 4 AT, 2= Fezo) HArre}
TEHY % E3] f2¥Es 9™ (cachexia) T B
ol AT, IL-16% ool setey 22z 2t
€319 CD4* =EYI g YA 2AA7|x
IFN-y& 9Al9IY, =& X455} (wound
healing effect) 7} 9131 procoagulant activity & of
71719 Ad-Ro M E (fibroblast) o} F4)8 24Zslw
HHU A Z (endothelial cell) & FABA|A Wy
(leukocyte) o] Hate Qo gicis-1o, Kunkel%'?
o) o318 IL-18= %7] shistosomia ZGA] SolE
B4l Bod3h= F8 cytokineo 2 FZ ML 27|
o5 84s)0) 68 23 9% 31 TNF-o=
ASHOE JolFg HAHA7E 488 Vrhn &g
o TNF-as} IL-18= 4840 geqzy 4]
ME AFoN LPSS A3 ojate #HlEe, M.
bovis BCG, M. tuberculosis, L. monocytogenes$}

2 O9E 29zl dsiodM= BulElE, myco-

bacteria= LPSE 3431 QA sfou} Axuio)
LPSe} g Ag2sity ar8 Fosh= LAM

(lipoarabinomannan) ¢)2l= lipid glycoprotein &
g st Yoo, IL-6= B-celle] 4#}z}
TIE Fs= BAZ AyPga IE2HYUYESE
(hyperglobulinemia) & wj7j& % A, vimA
#Ho ¥AE chemokined] Y=9 IL-8& ZFT,
T-"HZ7, 3977 i@ 348434 22 z+g-5}
of SMEE B4 Solre B sz
AL FANE £ YW, [L-8L FAn g o
FE EF Wl & 5= e LarsenS®e] s
HA% Q8T £8 6 B 9] [L-8& =Hj3}
o o] cytokineo] SobF YA o) 2 Ao o) z
8% Aq%e & Aolgn Y. IL-8& AFEAE
3712} (fibroblast growth factor) ¥ HEYA
(angiogenesis) & #%351H heparindl] A 4= 9
o141 TNF-a} vlidvlaz ey el Sopga ¥
T FREAAM BAXE 43R4 B@gpn-w,
LPS¢} TNF-q, IL-10] IL-8& FH]Al7)=d TNF
—a, IL-18= AAolA A8zl 27)9) autocrine
regulatory loopo 2 4% Z4-& sloz Ay 3
2] A M X & TNF-o 3 tste] & IL-1e
58 ¥ IL-189 d¥ gz xajsha IL-89) 8]
7F AAE £ Aok,

AW oz ARG Exe Ry, 94
HAE ey YT PE7)50 g2t A3
& 9 F A= o) FUAY AN 2o ofs)e] lagl
A& processing ¥ presentation Al7la EX, T-
HETT B33 ge st A, ZZ o) A2
oz folEg YAskm v, Aol THgoz
olsE Aot & 7 FESE sn FadH
(dormant infection) s} wHZAM7} Exolatm &
T ok olEF FAYJM Wejurg-e) AR ER
DAY YA 7150 Fasty anrlsoz re
active oxygen intermediates(ROI) & reactive ni-
trogen intermediates(RNI)¢] £u], M¥W iron
o8] A%, phagosome-lysosome fusion5-g =
T AN olyd gde JAFYEL dyyx)
interleuking X% interferon-y2) Aol ojly
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g 4 glon] =3 ¥ 23RS R A
2o oj2j7}A cytokineo] Euj=E: #Ae] AT}
A e oualn Xgsh) 9% A2 BEe 245
7] JEAE QAN dojuke &7 - B
olalsl7] $l8lked cytokine networkol] o] g3
ook stn HBY Fatel 3ol by e FgjolA
QoA BAste M E 2l cytokineo] E¥|7}
4 A Areln g 4 v

A7 g42 Yo TRIEY QYT E o8
AgeA 1990\ Takashima$™ & 34 #2Y &
Ao] wxye welfs LPSE AFA] 474 Bot
TNF-e¢] £ul7} @43 F7tetded 3 AR 2
$A Adel Aol Q3|3 Eu7t ZAsUTAL B
w3tgict. 19913 Ogawa$® 2 8Ae] 7
o LPSu MDP& A=A TNF-q, IL-69] ¥u|7}
Aol vt A3 2718151 & TNF-« @AY &
IL-6 g2 @xa Ao Bul7t 343 728k
on, AARINME PPD %49 3% PPD &4<
79 Btt TNF-o¢} IL-69] £H|7} Z7HErka 8kl
t}. 19934 Schauf 59 AARle] T2 T
M= cytokine m-RNA7L 2SR ggtont #2
3 Ate] w8 NE TNF-¢ IL-18 IL-8¢ m
_RNAZF A dold 2Esidn grela IL-69
IFN-y9] m-RNA7} 2@sicta Baste QA7
AT 29" A4S L2y SgTI B4
cytokine®] Hu)izo] Z7h50] A8 MM

B azdAe dasdaate] /RAHE AHYe)
A dojd A daNze] Awd & LPS S ¥
cytokined] Bul5-& A7E Ax}, 2443 AL &
Hl= TNF-e¢ 7S ol@d Hyo] 114918055
pg/ml2 ThEF 125+109.7 pg/ml, H¥¥ 127+
135.6 pg/mldl vlsted felatl BAT 37+ BRI
o, IL-69] 7S o|gh® Hwlo] 20.6+16.12 ng/
ml2 z2 0.91+0.58 ng/ml, ¥]¥¥ 1.10+£1.38
ng/mlo] Hjgle QA] fojalA BAY VM8 EA
o}, IL-18¢} IL-89] 24 A1z Ada Fulse w2
& yule] YA EME ZRHR R g

23w golR daMEANE 58T Ao
7 @igich. wabd sEd Bl AT dAEe
cytokine Eu]5-& 32 BAIAE JH A< E-|
of o] B9jolN Loj AT hAMEAA BY
Qo) wiale A3 Z7hE o} Aot el FFot
oz = 7igd Zo| dzkn suiaE AF ol¥sA
ore BaelA] ¢ojz HE haAEe Bulee Y
Qlz} nlmald & xtol7t 9le-& & & U (Table
2). 1996 LawE®& #Zde} ojghd FSoliA
dolm 7|AME AMAAEe] IL-18 IL-6 %
TNF-e¢] 24A17t 2p2 g7} gz, 23 ¥
Wz g4 B vigte fofsiA S7tE
o}2}%t cytokineo] ZAREA A2 Ho1F ¥
Ao Bzl 2YFL Y=Y FR¥ AL E
Aolztn stk B3 e AE digez FF o
29 W vl 7 oA BAE MH
o HE2] cytokine £u5g vlastel WM o
o}zl A|xe] Bulpo| upguz} vimsiel BAA B
JlElgen] vlEEe) A dzTue] Atelrt glol &
@9} ikl E proinflammatory cytokine
o) Bulo] ZaHoz He A olgd w9 Al
A Z7t50] A HAFATE. EF 19959
ZhangS® & HE daEe] g € A5 ¥ IL-
8 Bu] g wy@e Akl Hjgte] sj@Y FAA
Ak ST & AT AT A& FF
& ZA %= AHddAN AdAFelEn BAH=
LPS 10ug/ml2 48717 $¢t AF% ¥ ol
& TNF-a¢} IL-69] 7$ 239 olgd A
dojr HE YAMEsL thEFol} gl uldty
Rujso] Zvid Age ngoy A Rulsol
10-208] 3718 A 2 & Aol KolA ¥R
o, IL-189 IL-8& wdlelx Yojd thaAEAA
= =xo] H7] RIFL 22T vEE & Aol
7} 1dtH(Table 3). 7L o2& ZA¥ o) o|8E ¥
W] HE grAAEsF Agdont uigue] dAAlE
of ulale] @3] EA43t o] cytokined] ALH ¥
iz} 10-208) Z71sjo] glovt LPS ASFdde &
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— Spontaneous and stimulated release of the TNF-g, IL-18 IL-6 and IL-8 —

29 AEoA Hjz Bulsle) 2 zolrt Hojx=
Ro| opdr} Wzbgny,

Cytokine9] ¥u|ZxHg Aguw TNF-a¢] £y
T WHEo] AL 2447} EHEdey IL-18 IL
-6 I IL-89] Hulge 4847k 71 A2k 37189
omj, TNF-q, IL-1 ¥ IL-6%= A Bl u)s}
of LPSE 0.1 g /mi, 1pg/ml, 10 ug /miz 27}
A 5 2u7t 3759y IL-8& LPS lug/
mlA] $H]7} AHYRE o] £Yr}(Fig 1, 2,3 & 4).

AF7F Ao} @ vpyelA dojal HE gy
A E2] cytokine EH|5-g xxg 239 ) 9} A%
8 82(29)) 2 Wro] vlmate Hot&w TNF-q,
IL-189) BHle ALea)d) vsiy ZAE x4
A3 Fksglen], B3 LPS 1ug/mlet 10
ug /ml2 3% IL-189] 487+ e 430
B frejapAl 2X8 8o Z715]o] A}t (Fig 5
6). L2} IL-6%} IL-89] Bz ZA g9} A=
B 3N BEE lols) Qi) 2 2tz njRo
Hol thH| R oA Hujg= cytokine ZFojA] TNF-
a IL-1p7} 53] B8] 23194 7o) st Hrola}
&l Fa% Age 31 et A=, ojgd 3y
Aol A Lol dE M ZA A 2] A7 oA "a
¥ Aoz Yz,

€ AToX e EAHL @Y o)y ol o
M 2] YPAT)L 3oz Hon 23] SD(stan-
dard deviation) gto] &5 2 olfFEE L AYPL
I A FY G Mg SRR E HHEg vt
EA] o] Wo]d Alsks Aoz of atx] gk
om ANFo s $54 U AAANA Allstagie
olgE FHoA F@AA M H&o] AlgE 3d9] ¢,
29de $3499 YA sdgolgloy 17} w)gkyg o
2 ¥ AN 83 A4 WY gy o]}
SDgko] & ol 3e1% nluby ZHAA o el
ZY<] cytokine Hu|zko] gty HWEAH ofulx
£¥/d B A4 cytokine HH7} e o)9et 7
A v AZEr). Lawg e dTelA Y4 Z9
ol dojl F1BAAZ M A LM = cytokine ]

24712 AL Bule) 25b) glgled 1 Yelow
= AL HE &34 Ade] Ao HERo=
OIEEA] ot T AAHE MHN TS A Aol
AR7E GAY, olefdt fxl= AUF By A4
2l cytokine 4|7} o]R0)x|x] gpo} o]z0] 23 9]
BAste] dlol= Ay, T 1L-4, IL-10, TGF-8
(transforming growth factor-B8)9} 28 suppres-
sive cytokineo] Z7}5jo] 9le shsa Se AJALS}
Ak meb & AN mlgby 21hA Fe]
AL Agwcta oy A WA dojxl
cytokine £¥]Ze] Zo] B¢ #HAm SD= zpo}m
T Ut

ZEHoz H4Y yxle] @HE A E 2]
cytokine Hul5-& 4 thzFo) H)slo) AA3A
3= Aoyt ol He Y oy Bee )
E A2 FFEUY. HAYe FE HHY
B, B e 42E & ol@Ene o 59l
A Z1BARE AHEe NYPss Re $Fdont A4
Gl Histe] golaha] AL} g5go] Folz)& 7
F7F AAT Ao st gyaE W EEEIE=
D71 SBldME wEA] Y ojgE Rejo)y 7183
¥ AHes A Ao Zasign A€},
FeElAE o2 vl s@x A, 94 2
o, R AHGSo] Tl olyet WY s
22 AHES cytokine HHl5e AFE= Ho|
B i $32] Bk van Agdh=d =2
A =SS & Aow Azpc.

8 o

APl

A¥ 7 (m. tuberculosis) ZHdo) that 230) Wol7]
TN ME-vil g dejukgo] Zasin, g Asur
$2 F2 T-4xT AN oJste] njA .
Yol HAME Basy Exze cytokineo]
ZHI=H o] cytokineo] HAjAQ WAz Hurg7 2
WA A7k ddEGe Yehisy wojsim,
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23 g0} YA, 2G4 A, B ALR g
o 283 Q&L @} E ATl 54 A2
sale] Z|BAAE Aol A EAA Ful=]
= g AQ] cytokineql tumor necrosis factor-a,
interleukin-18, interleukin-62} interleukin-82]
A 9 LPS A= Fo] #ulE BEdstizt a4t
-

A8 84 1099 ZE 5o& HgoR 7129
v AHee Agsld HE dANEE 2 F
RPMI 1640 kool #% A E7F miF 1x10°
A7t g2 FAsle LPS 0. 1pg/m), 1pug/mil,
10 pg /ml& FA7sHAV A7 ekx] ¥ 37°C, 5%
CO2 3lolA 24417t 2 48417 W £ 33
A TNF-q, IL-13 IL-6% IL-8¢] #u]& ELISA
kitE olgsto] EA3IH

# 1t

AT QAN 3% 2447 g3 TNF-o
o] Byl oy W 1149 +805.5 pg/ml, th=L
125+109.7 pg/ml, B1¥¥ 127 £135.6 pg/ml, IL-
6] Bl o3y Wule] 20.6 + 16.12 ng/ml, o
2F 0.91+0.58 ng/ml, B]%¥ 1.10+1.38 ng/ml
2 wWudA fostd BAF F/HE BAH(p<O.
05).

A tAMEANS LPS 10 ug/ml2 48A7F 5
ot A}23k Fo] TNF-o$t [1.-6 Bulse 439 o
a8 Wda tzFolt vpERe vt F7H 7
&g BT

IL-189 IL-8¢] 24 A7t Apta el 2 LPS
10 ug /ml2 48717 B¢ AFT Fof 2¥l5d ¥zl
& wue] QAMZNE SAHA Ragen, dz
F3b vgudA doid QAMEAME 5EF o
7t Al

TNF-e¢} Bl el Ag 2447 EHH
9ot IL-18 IL-6 % IL-8¢] Bul= 48A1774A]
Azt Z7FE et

TNF-¢, IL-18 2 IL-6% A& #ulo] H)3le
LPSE 0.1 ug/ml, 1ug/ml, 10pug/mlZ Z7}HA]

7 42 g7} Z7hEgon IL-82 LPS 1ug/ml
Al Bujyl agRE o] F Ut
Ay wpAdIAN %0111 Wz jA EeliAl TNF-
o IL-18 Bu5e X8 Sl AL@A ] vl
o] AAsA Ztsidot IL-69) 1L-89 FHlE2
2289 AXNE BANA 2 Hol7h fldeh
3 E:
A28 @ae) HE tANES] cytokine EH|EL
A} gzl vlstel dAsHA Z7tElo] Ao o]
= Y olgd R9e AT AT ST
T3 HE Mo 2u|ss proinflammatory
cytokine¢l TNF-¢, IL-147} 53] Age] 27HA
Fo| ) wolzad] 28% 4TS ¥ Ao AF
ot
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