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NF-«B Dependent IL-8 Secretion from Lung Epithelial
Cells Induced by Peripheral Blood Monocytes Phagocytosing
Mycobacterium Tuberculosis

Jae Seuk Park, M.D., Young Koo Jee, M.D., Eun Kyong Choi, M.D.,
Keun Youl Kim, MD., Kye Young Lee, M.D.

Department of Internal Medicine, Dankook University, College of Medicine, Chonan, Korea

Background : IL-8 is a potent chemotactic cytokine that plays an important role in the host defense mech-
anism against M. tuberculosis by recruiting inflammatory cells to the site of the infection. Lung epithelial
cells, as well as alveolar macrophages are known to produce IL-8 in response to M. tuberculosis. 1L.-8
gene expression is mainly regulated on the level of transcription by NF-¢B. This study investigated wheth-
er or not A549 cells produce IL-8 in NF-¢B dependent mechanism in response to macrophages phago-
cytosing M. tuberculosis.

Methods : Peripheral blood monocytes that were obtained from healthy donors were cultured for 24 h with M.
tuberculosis and a conditioned medium(CoMTB) was obtained. As a negative control, the conditioned medium
without M. tuberculosis (CoMCont) was used. A549 cells were stimulated with M. tubercudosis, CoMCont and
CoMTB and the I1.-8 concentration in the culture media was measured by ELISA. The CoMTB induced IL-8
mRNA expression in the A549 cells was evaluated using RT-PCR, and CoMTB induced I¥Ba degradation was
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measured using western blot analysis. CoMTB induced nuclear translocation and DNA binding of NF-xB was
also examined using an electrophoretic mobility shift assay(EMSA), and the CoMTB induced NF-«B depen-
dent IL-8 transcriptional activity was measured using a luciferase reporter gene assay.

Results : CoMTB induced IL-8 production by A549 cells(46.8 4.8 ng/ml) was higher than with direct stimu-
lation with M. tuberculosis (6.8 +2.9 ng/ml). COMTB induced IL-8 mRNA expression increased after 2 h of
stimulation and was sustained for 24 h. I«Be was degraded after 10 min of CoMTB stimulation and reappeared
by 60 min. CoMTB stimulated the nuclear translocation and DNA binding of NF-4B. The CoMTB induced NF-
¥B dependent I1.-8 transcriptional activity(13.6 +4.3 times control) was higher than either CoMCont(2.0 +0.6
times control) or M. tuberculosis (1.4+0.6 times control).

Conclusion : A conditioned medium of peripheral blood monocytes phagocytosing M. tuberculosis stimulates
NF-4B dependent IL-8 production by the lung epithelial cells. ( Tuberculosis and Respiratory Dissases 2001, 51 :

315-324)

Key words : IL.-8, Mycobacterium tuberculosis, NF-¢B, Conditioned medium.
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Sh= A ZoiAAd AERge o Y, AT
diA ol METEZ FAE $olE(granuloma)
ERHoz YAt ez 7Y ¥R ol 4
FAEES] UL Zdd g S Wolr)dedl
A F83 AEE she oz gA vl
Interleukin-8(IL-8) & C-X-C #srgAelal 7}
STl Sk FEAQ spsteA wld e gid4)
25, Afol R, )i JulHE® SoA Buld).
[L-8& Aol tBEAYN S99 sz
Aot FHE T-dZ 7o gdalio) dsjie 5
T3S Holw o] gt IL-8& AT
g =] AAA ARkl S % JEe k=
Ao ® gz 9on’, dHF WA At v)H
A # 3EA) 2 9] (bronchoalveolar lavage fluid)e)A]
IL-89) F&7} Z7lEe] la ol S4Fe Pug
o] H&o Aot v, 1eug HEe
A ¥& FEE EAsk: IL-82] Hu7|AE B3]
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© AL A dg s3] HAsty Wolr|hE
olafj szt Fasith

A 3{ 28 B3l AWslnz A9z
A¥as JE3H He AEs F2 dedgiyazet
#2354 X (alveolar epithelial cell) T}, As+2 &
25 HE2PAME7) [L-8L Bulslez HFs) v
A F7t=lo] e IL-89) 228 29 Al¥g 4
A gtol, 2T AdTAE B vlole ) Aol
93 %7 79 A IL-8% 3 cytokineS&
e, pedoz gFukse] Hojah= 7o)
de ol wie} HAY HiHe) IL-8 Hulof gloiA] #
A o] d3hg FHzRE Aol "ash HAG
AYdgs 4% HAMEs TNF-a9} IL-18 28
proinflammatory Al)|EFIRIES BH|&}a1, S o)
E A|EFRIEC] Fduld£e] 1L-8 Bu|E 2F3
= Ao) ¢eA Yo, aejow ARFS @Al
A e} H M Fe] HEAgo] HA o)
A dduAEe] IL-8 o7 #e] shrt g 4
UE Aoz FAY 5 9l

NF-¢B= €3 B-g 2394 immunoglobin «
chain f-7%}e] &d 2| Fodsl= 9 o) 22y
BA] BEE HARIzIRY, IL-8 faxte) wale) gl
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oNE 8% JTL sk AR dHA UL o]
o ¥ AP AT EFR AB49M L 2
#S w23 gejad xete] A3 ag o) I1.-8
& Bujsh=x], aglz o1 Bu)rjde] NF-«B o&4
o1x] oly 2} &ttt

Mz N U
1. MZ3 34 Alef

H A X3 (AB49) = 10% fetal calf serum, 2
mM L-glutamine, 100 U/ml penicillin 22|31
100 U/ml streptomycing ¥3}st RPMI 1640 1}
orol 9. o|&-8}e] 37°C, 5% CO, incubatorol 4] v
stgct. TRIzol, oligo dT %& GIBCO BRL
(Grand Island, NY)oA Fjslgdx, Tag DNA
polymeraser= TaKaRa(TaKaRa Shiga, Japan)
A FAdsldx, IL-8 ELISA kit R&D
Systems(Minneapolis, MN) o] 4 %] 31% t}.

2. @47

A8 #xje] Ayl Bel $AY AdFE FolA
oM A A RE A" e Bole
e ARATYANN By wudrh 2dEd
ADC enrichment & ¥3}8:= Middlebrook 7H9 <}
Al A] (Difco, Detroit, MI)ojA] v 23t F 10000 x
gollAl 1087 92l Ada ozl L& +
RPMI 16402.2 39 A Hsle] A28 At T/
o At A F-HHg 22A0]A] FAlEE 20
3 B3|, 287 vortex 2 FwA|A Ag o
olelg $AAIZL F 1087 A sl] B89 %ol B
Azt doleld WUAIIL 43 1/28 dolM 27
@ % 70Co] Hake F Aol ol gk FrY
o) Aelslis AuEe) FEE FHAE 10 A g
2418t & OADC enrichment7} 37} Middlebrook
7H10(Difco, Detroit, MI) sjobgA]oll A 457} vl
@ % gekrel 2218 Mo At

3. ghxglidTol Ha| o T A4

Heparino. & Hzlg FAPIZ Aol FAEE A
Falo 1:1¢ H &2 g9t 4olA Histo-
paque-1077(Sigma, St. Louis, MO) &< o} &
HAZ) F 400 x g2 3087 A4 Eelste] dEiAx
2 (mononuclear cell layer)& 94& % phosphate
buffered saline(PBS)o & 2z} 433 & 2 mM
L-glutamine, penicillin G(100 U/ml), streptomy-
¢in(100 U/ml), 2% human AB serumo| 37}
o] 91.& RPMI 164002 A&k 7t 2x10° cells/
ml Y5 3] Zepay s PHA EFsian
36°C, 5% CO, incubatorof| X 2A]7} vl g3le] 3
T-£ wjobgdAlel £2A170 = RPMI 164022 Al ¥
AHsle] JEda B FHEES AAS ExE
ojctey pute Balaich Bz Ao g 2
glgto] v]go] 1:100] =5 wrEAe T 8 gl
of A3t FAHAG Hrlste] 242 Ft v S F
1 4 (CoMTB) & oja] Agdl o] &3t
AHFTE ArlsiA] ¥ GRS G Y
(CoMCont) 2 27 HETL.2 o] &-siTh

4. ELISA

A%, CoMTB7} H4ujd 2o IL-8 #8E A=
=] B7talr] A8 Ab49 M EF ugelo] AY
(M o ZAdAF ulg;1:10), 1004 3%
CoMCont, CoMTB, 81 94 tizz2e& Pho-
rbol 12-myristate 13-acetate(PMA) 20 ng/ml&
Hyeta 242020 vl F oY ATdE FolM -70
€ WEad Hysazt IL-8 ELISA kit ol&
sl IL-8 F=8 FA3u

5. AEAL-SEIE A2 (RT-PCR)
CoMTB7} #i4sM 22} IL-8 mRNA¢ &&HE #

S5ten APA-FHELANEEL o83l B
SHodr}. AB49 AIEZE wjodele] 100u) A%
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CoMTBE 37lete] 24217 5k v gsbaa] ezl
Aol Bl A A Bl e A AR F TRIzole
o] &3l HAAM ¥ F RNAS Lrh. 2ug9]
RNAE oligo(dT)ell #7isle] 65CollA 5837 2
e 271 & 0.1 M DTT, 25 mM dNTP,
RNase inhibitor, reverse transcriptase& thA] 3
7heted 42°CAlA 1AIZE ¥HgA1A cDNAE dgrh.
PCR& ¥oj7l ¢cDNAE ulg43} x)7] 3o IL-8
Al (primers) 5-TTGGCAGCCTTCCTGATT
-3, 5’~-AACTTCTCCACAACCCTCTG-3'¢} 4&
%o DNA thermal cycler (Gene Amp PCR
System 9600, Perkin Elmer) & o]4-3l4] 94°C 4]
123 ¥4, 60°CollM 187t 2% (annealing), 72
TollM 187 d3<] 712 203] wh2 st
PCR QA28 1.0% agarose geld]A @7 S5l
ethidium bromide 2 g4 ¥ UVElo|A Zas15c).
Gel A}z Gel Doc 9]oA} Photoshop software
(Adobe System, Inc)& ©]83% HEWLETT
PACKARD Scanject 2 708 A3} t}.

6. Western blot £4

CoMTB 259l o]t s Aus 2 4] [kBao] &3l

H-& Western blottingS A8l H7)slsct,
CoMTB=Z A549 AXFE 0, 108, 30, 60%,
120% 2538k 3 £3]-84(1% SDS, 1 mM sodium
vanadate, 10 mM Tris-HCl pH 7.4) 0.2 lysis A]
70 % 14000 rpmol|A 587 A Ea]sh] gz
5-g 99t} Bradford assay& ol =58 =33
3 3¥Z J1Esl WAAIZ] & SDS-PAGE(12%
geD 2 H7149E3le] nitrocellulosed] o] 39},
Blot-& it ¢34 (blocking buffer, 4% milk, 1
% BSA, 10 mM Tris-HCI pH 7.5, 100 mM Na(],
0.1% Tween 20)94 117} 8l&A)71 & rabbit
polyclonal IkBa &9} 1A]705¢ o)A uke-A)
71 ¥ horseradish peroxidase conjugated anti-
rabbit IgG2 23} A w82 1417 7171 & ECL
(Amersham, Arlington Heights, IL) 2 A&t}

7. Electrophoretic mobility shift assay (EMSA)

A549 AXFE 100 mm HiFEANA wjst &
100:1¢] ¥l&= 3ME CoMTBE 1, 2A]7HE<H &}
S % trypsin/EDTAZ A ¥ 52 5531 sivh
(nuclear protein)& 2l F&7 sy 75 ve
& 1 ug9 poly(dl-dC)e} 2.5 pg9l (o-%p)-la-
beled oligonucleotide ¥4} (probe)(1x 10° cpm)
7t 239 20 pLo) 29439 (25 mM HEPES,
0.1 mM EDTA, 10% glycerol, 50 mM KCl, 0.05
mM DTT)dl| #7}3led 4°CollA 30837 wreA AT
oligonucleotide #4)2A= IgGk chain §-3xke] 5
flanking %-%/¢] NF-4(B binding site(5'-tcga-
GTCGGGGACTTTCCTCTGA-3)E E3et= A
& °]83ktt. 4% nondenaturating polyacryl-
amide geld| ] A7]|g 53l Tduld-DNA B3 &
283 ¥ autoradiography® Zz}2 A9t} NF-
«kBe} 2 zte] AF Sol== HAAH (competition
assay) 2 1=, o997 ¥4 HR| ge
B2 2} (specific for the NF-«B binding site) 250
pg(100X) & WAM A7) FAE A 29} ub
A7) 5E-e) WA whgA)HT

8. Luciferase Reporter Gene Assay

NF-¢B 9]&4 IL-8 fdz}e] AAIA (transac-
tivation) & H7}l7] ¢sld IL-8-NF-«B lucifer-
ase reporter gene constructZ o|8-stg o}, ¢y
Hoz IL-8-NF-xB luciferase $342 wash=
A549 A ¥F(IL-8-NF-«B luc) & =3 93k
IL-8-NF-«B luciferase reporter gene construct
£ Lipofectamine-plus& o]-83}cd A549 A ¥
FAZ FY& AHE £ G418 400 pg/ml S5 3}
ol deulkslygrt. Luciferase assay:= IL~8-
NF-¢B luc MEFZ 24 well vl FHA oA vl oat
% CoMCont, CoMTB(1008] 3]41) 2} PMA(20
ng/mh)E H7isle] 6212 2428 % 0.1 mle] lysis
buffer (0.1 M HEPES, pH 7.6, 1% Triton-X, 1 mM
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Fig. 3. I«Ba degradation by CoMTB. CoMTB
(1 :100 dilution) was used to stimulate
A549 cells over 120-min period and
western blot analysis were performed
using rabbit polyclonal IxB antibody.
Equal loading of protein was ensured by
ERK2.

1= 982 Hrpsb] fsl EMSAE Al@sidt. 1
23 100 : 12 345 CMTBE A549 A28 #
P e W A2 1Az FEe NF-«B-DNA
B3 ¢] o] (band) 7} FEEA, AT 2417 Fo
Prsle e 2R (Fig. 4). EMSAd)A s
= a7} NF-«B¢} NF-«B binding site2 ¥.§3l=
F2zele] BolH AR AL Iy &
P28 JFA 3R @S FAAE 100w (250 pg) ¢
I A & YA E EX5hs A AH2.5 pg)
g Hrrel] AN EE 519& ol NF-«B-DNA =
o 457 AgElE Aol BEsol NF-«Bet
NF-«B binding site® X 3sh= F2izlele] 2o
Eoldoz dojth= AL HAE 4 A (Fig. 4,
lane 4).

4

U\l

5. CoMTB2| X}=0l| 2|gt A549 MIZZFofA NF-«
B 2|FY IL-8 TAHY

CoMTB2] 45l o) & o wiA Ll Ao} NF-«B ¢
£4 IL-8 fdxe] AArgAde JEE luciferase
assay S E3] Flatyct. CoMCont(100v} 34)
o2 A2Ee 0 luciferase o] A= glo] Wl
st gj&F(cont) 2] 2.0+0.68) F7lstda, 29
#oz JF AFEAL A9 dE2T 141064

Lane 1234

Ap— NF;‘B

e N o1y —specific

pmesmes [ree—probe

Fig. 4. NF-«B binding to 1L.-8 DNA in CoMTB-
stimulated A549 cells (EMSA). Nuclear
extracts from Ab549 cells stimulated by
CoMTB(1 : 100 dilution) for 1 h(lane
2), and 2 h{lane 3) were mixed with
radiolabelled DNA probe specific for the
IL-8 NF-«B binding site and analyzed on
a 4% polyacrylamide gel. Lane 1 is con-
trol without stimulation, and lane 4 was
competition assay using prior treatment
with non-radiolabelled probe.

Zylslgon, CoMTB(1008] 34)=2 A=38e
3% h2ate] 13.6 +4.3u F7RIA, FE =T
9l PMA(20 ng/mh2 AF39& A9 dze
24.1£9.19) 40| ZrslAth(Fig. 5).

.-

_‘i‘.

A AN 2 AEd A X} A Ad AEA A
) WA G2 He AEAR, H27i)e] H7 8
o) WHepelo] B3 ATES iR T A4 £
AP, A EE F5E 24 X3 1
gy #HZ HAAEs o8] 7K proinflam-
matory Al|EFIRIES] AFg wol Sadtrydd
ul-1(monocyte chemotactic protein-1), IL-8%}
g SRR AosAdEe sl
gyHo e AT ES FUsiy BSA 2
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Fig. 1. IL-8 production in A549 cells. A549 cells
were cultured with media alone (Cont),
with CoMCont(1 : 100 dilution), M. tu-
berculosis (MOI=10), CoMTB (1 : 100
dilution), and PMA (20 ng/ml). After
24 h, 1L-8 concentration in culture super-
natant were measured by ELISA.
Results are the mean=+SD of three inde-
pendent experiments.

DTT and 2 mM EDTA) & 33 Hrleleq 58 3
¥ 47C9AM 14,000 rpme2 1087 F4Ea sl
A Ehl & olt}. Bradford assay & o]&3k] o
HEEE 53T & 20uge) 9MAL luciferase
assay mix(25 mM glycylglycine, 15 mM MgSO,,
1 mg/ml BSA, 5 mM ATP and 1 mM D-lucifer-
in (Pharmingen International))el| #7}8t & TD-
20/10 Luminometer(Turner Design, Sunnyvale,
CA)Z luminescence®& &A3Yt}t. HA@A e A
S AT glo] olde AB49 AlxFo] WA
= (cont)oll & A2l v 2 vl o).

2
1. AT IL-8 Al

A549 A XFE A= glo] 24417 v Y3 F AL uj
&9 IL-8 #=+ 0.2+0.1 ng/ml, CoMCont
(1009 314)= A=% 749 0.9+0.3 ng/ml, A3
T (AE of 28 8§ ;1:10) 08 A3 AL
6.8+2.9 ng/ml, COMTB(100u} 3)4)=z #=3 7
< 46.8+4.8 ng/ml, 22]2 FA PlZ7 PMA

St At Suns. s, -8 mMRNA

T o Gt bemd b S aCtn
0 2 4 8 2

Time (h)

Fig. 2. Time course of IL-8 mRNA expression by
A549 cells in response to CoMTB(1:100 di-
lution). Total cellular RNA was extracted
at each time point and I.-8 mRNA expres-
sion was determined by RT-PCR. Equal
loading of cDNA was ensured by S-actin.

(20 ng/ml)2 =3 7% 55.9+75 ng/mlg 2
Aoz 47 A% F9IE A5 AT IL-
8 Aite] Z7lslHAIRt CoMTBR 21533 7% 23
ToE A AS% ARt 69 g o B P
IL-80] A Ak=)9dch(Fig. 1).

2. CoMTBS| X}=0f 2t AB49 MZFol|lA{e} IL-8
mRNA 48

1008} 343 CoMTBR A549 HXF2 2447}
A 2535198 1, IL-8 mRNAS] WHL 213 2
ATl HXE o] R 24A171A] A 4:E9
(Fig. 2).

3. CoMTBS| X}=0ff 2i3t A549 MIZFo|A| I«Be
o 4

CoMTB7} #4ulx £¢] NF-¢B HALS 4 5147
EAE Fotrr] 8l CoMTBe] 2302 A549 A
234 1kBaerl a5 =22 Western blotting-&
A&ste] gelsldnt. [kBee CoMTB == 10%
Foll A&3] Za=Art ARl Agel] wet oA
vehe e Bycok(Fig. 3).

4. CoMTB2| X}2ol| o#t A549 M|ZZOjA] NF-x
Be| & oSz DNA g}

CoMTB7} NF-«B2] 3 |53 DNA A m]x
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fold luciferase activity
8 8
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CoMCont MTB CoMTB PMA

Fig. 5. NF-¢B-dependent IL-8 promoter activity
in A549 cells. A549-IL-8-NF-¢B-luc cells
were stimulated with CoMCont(1 : 100 di-
lution), CoMTB(1:100 dilution), PMA (20
ng/ml) for 6 h, and cell extracts were har-
vested and assayed for luciferase activity
using luminometer. luminescence of each
condition was expressed as fold of lumines-
cence without stimulation. Results are the
mean+SD of three independent experi-
ments.

F& A 3= Fo] WA wept, HAAE =
3 A¥Fo] T 239 Woir|Ad oA Fad
gL T Aoz FHHEG

HATA EFQ A549 A ¥ ZAFE BA3PE
Sn), AUFS SAH AS49 A LI} IL-8L Eu)a)
AL & gEA ok 28 A549 Alxe] A3
7 D8 AEHQ 24 £ (professional phago-
cyte)Ql tlAM LRt} izl g, w/dwAEe] IL
-8 2uly|dd) oA AT AFAF A 7
A olgle] E ThE 7|, F AATE FAT Al
wole] Azatge] o 7lde] iz @&t BE
o}, gk, ZMFe 92 oA Est TNF-a
9} IL-18 & proinflammatory AR|ETRIES
Bu)alal, Ed o]E Al|EIRISC] HguA L
[L-8 Bu|& xFshs Aol YA A7) Wgolrp* !
ARz B d7e A7 A¥Fos AT EE A
QTR AS IL-89) Aol FUHEHIAN
CoMTBZ #A=Z&e of o B 4o IL-80] A4

5ith(Fig. 1). 22i22 HA4uAEe] IL-8 A2k
olold A o AHA AFHoE 2HAE
g3 H e A M 27} BAse BEEY o 23
Q) Aol o 8% JL ¥ Aoz AR o
719l TNF-e¢} IL-147} H8% d3%e & 2o
Azt

B A7) CoMTBE A549 MEE A53U &
m IL-8 mRNA¢2] wio] a7 vehim 24412
E2 §AHE AL #FY 4 At Actinomycin
DE Azg 434 AAE AdyE Ael= -8

"mRNAS] o] A7 24417 Foll= 70% A= &

A5 Aoz Hols, AL F 2A7|Ad &% IL-8
mRNAZ2] o4 3} (stabilization) 7} CoMTBe] =3
o 23 A549 M ¥dAel IL-8 mRNAS 2&o]
A& oz A FASH= 7198 Aoz AzEr

IL-8 faxte] HEe AL ZHd| o3 o]Fo]
ZH ZARIA}(transcription factor) FolA NF-¢
B7l 71 8% 98¢ sk oz d9A AR
olo] B oAl CoMTBo 2% = 4nAl £l A
o] IL-8 mRNA<e| wdo] Z7lsl= 71de] NF-«B
sjE&goz Yojif=a] Yolusgtth. NF-«Be
B-gd =794 immunoglobin ¢ chain f3zle] #
3 2Ad godahe ggo] AAHEA FPE HAKR]
AzA H1e 9 4F i Bose 7P FeE A
ApelAield] oleld FEHA Hitsp] A 5T
g471de za g vl 4o de NF-+«B
7} Ml2A Well IkBazhe oA B o3 75
o] olthrt BAJst AT DA [kBart Q43
WA} ubiquitin-proteosome 7 29l 2J&f 3=t
o9} SAlo) NF-«B7l fejslo] oz olFate «
B Eo]3 97|14 ¥ #9j¢] DNAd AgFoaH IL
-89 ¥ (B-9F4 FAzIES] HALE sk
Aoz wEA Qs B AFA western blot
W o]&3k] CoMTBY] AFo g AB49 A X3
A 1kBao] 2371 dolve A& &S 47, kBa
= CoMTB A= F 1083 A&3] Raj=Aert
A|zte] =gl weh oAl Yehde $de RAET
o= 1kBa7}t NF-«B #4380 oJ8 cir] MAN=S
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© Azl WEeltht. oy 7k ) o)
NF-«B 84L& wj$- d&eld] fe529 925
453 l=t], NF-«B 840] AA5: 7)dow
= NF-«B 843} ofs] ArMrEso] AEA A4
¥ lkBa7} o oA NF-4Bs} 233 3 M¥ds
&= o] o WellA] NF-4Be] 557t Zashs Aol
F71deg deiA Yo = CoMTBe #12o s Ik
Beo] E32 #2lE NF-«B7} sjoz o]Esle] 4B
5014 971M4E #9le] DNAY Agsh= AL 29
37] 918l EMSAE o]43l4c). CoMTB= A549
NEFE 2589 e o Mg NF-4«B-DNA =
A2l gol AT 1A12F ol ZrteiTr)l 24174
A ZAAdke FEe YU o9} g e
NF-«B 240] uj9 A&sld f=523t 925
ZHHT Uvhs & tE FAolth. A549 A EFo
*] CoMTB9] 2}=e g2 NF-«B o]&4 IL-8 $-:x}
9] HAREA (transactivation) o] YoJU=x|E lucif-
erase reporter gene assay& 53l #@a9=y),
CoMTBe] #}=o) 23t IL-8 §AAle] MK o]
gzl vla) 12,58 Z74si9ch.

o)’3e] 3z CoMTBE| 2ol o]t A549 A%
o412 IL-8 f:x} Ldel| glojA] NF-4B7} 8.3
AEE 3= AE & F UAN NF-«B oj9je) e
AARIA ofgt 71He) FhsAe wiAE 4= gl A
A2 IL-8 fAxte] AALRA9) doix NF-4B7} 2
83 4E AN NF-IL-6% o] Tdsh= Ao
2 ¥elA o} Wickremasinghe $'°2] 1 14|
ot Aeirg w43 gl wjgAEdow
A549 M¥E =8} luciferase reporter gene
assayE Algg u] NF-4B 23590 Sado]r}
A& 79 luciferase E4o] o7} 9= A%
(wild type) ] 15% ol 51 eigkor}, NF-IL-6
Aol EdWol7t A& A luciferase B0
Qo) Qle 259 50%AER B4 SAHY
. 2222 CoMTB )3 A549 Al¥oAje] IL
-8 Fuzte] HAREA ) 9191 NF-4B7} NF-IL-6
Hoi o 323 988 = oz AgHn.

= AT E Aol Ao @ 430] 1w
AT ol Fad A¥e sh= IL-89) Hwl|d
of oA AL Fa 8 JEL s o |
7130l glels Zeide] Axdztgo] @t 7| RTk=
AEE G F DA ERe] A3 28] 93 7]
Hol v 8.3 48E 3}ni, CoMTBo| o)at 4w
Mz M) IL-8 fdzle] W& 9o} NF-«B7}
THY AL sk A& 4 F U

2 o

APl -

IL-8& 8% sistayelxtan A8y Beje @
FNEES FATo 2 AR gt £3e o]
7140l otA F28 &S 3. IL-89) 47}
B dAM NF-,B7} 93 938 3t} Az=
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