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The Inhibitory Effects of Maekmundongcheongpye-eum and Liriopis Tuber on the
- IL~6, IL-16 and GM-CSF mRNA Levels in Human Epithelial Cells

Hae-Jun Jung, Hee-Jae Jung, Sung-Ki Jung, Hyung-Koo Rhee
Department of Internal Medicine, College of Oriental Medicine, Kyunghee University

Objectives: We aimed to identify the dose-dependent inhibitory effects of Maekmundongcheongpye-eum and Liriopis
Tuber on the mRNA expression of IL-6, IL-16, GM-CSF involved in the asthma model.

Methods: In the study BEAS-2B cell lines, human epithelial cells were used. These cells were stimulated with tumor
necrosis factor (TNF)-a for artificial inflammatory expression. S-actin messenger RNA (nRNA) was used by internal
standard. After 24 hours of Maekmundongcheongpye-eum (EFI&FEHEK), Liriopis Tuber (9% )-treatment, total cellular
RNAs were collected, treating RNAzol directly on the alive cells. Then the transcriptional activities of IL-6, 16, GM-CSF
were measured by RT-PCR with electrophoresis.

Results: In the Maekmundongcheongpye-eum study, the mRNA expression of IL-6 showed 48% transcriptional inhibitory
effect compared to the control group in the 100 4l /ml category (P<0.001). In the IL-16, there was 53% and 57% transcriptional
inhibitory effect compared to the control group in the 204 /ml and 100 4 /mi categories (P<0.001). In the GM-CSF, there was
no inhibitory effect. In the Liriopis Tuber study, the mRNA expression of IL-6 showed 43% transcriptional inhibitory effect
compared to the control group in the 100 ul /ml category (P<0.005). In the IL-16, 34% and 26% of transcriptional inhibitory
effect was shown compared to the control group in the 20 /ml and 100« /ml categories, respectively (P<0.05). In the GM-
CSF, there was no inhibitory effect.

Conclusions: This study shows that Maekmundongcheongpye-eum and Liriopis Tuber have dose-dependent inbibitory
effects on the mRNA expression of IL-6 and IL-16 in BEAS-2B cell lines, human epithelial cells. Advanced studies are
required to investigate the mechanisms of inhibition by herbal medicine in the asthma model. (J Korean Oriental Med
2002:23(1):11-23)

Key Words: Maekmundongcheongpye-eum(Maimendonggingfei-yin), Liriopis Tuber(Liriope Plafyphylla Wang),
cytokine, asthma, IL-6, IL-16
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e AT nHg e ol
& T-helper(] 3} Th)2 FBZ oA ¥
Hl &&= cytokine$l interleukin(IL)-1, 3, 4, 5, 6, 13, &
tumor necrosis factor(TNF)-y, granulocyte macrophage
colony stimulating factor(GM-CSF)¢] z+87134-&
13}51 32, Carlos 542 & 2]o]| lojA] Al L&A UH
3} cytokine, chemokine®| S=87]%d sl Ha1s}
T F FIde EAYESAS WO cytokine,
chemokineS tdo 2 H2Ae] 28714 A8t
ik

2ol Ao ol airway inflammatione 23
AEAA o ols) grdstdTtn A= ok & A
34| & platelet activating factor'9} prostaglandin 1
21 IL-1, IL-6, IL-8, GM-CSF, TNF-¢, macrophage
chemotatic protein (MCP)-1 &
cytokine & EH]3kz Tk, EF_?E} IL-160] A5 Al £
o) AFuhgo] $93 4TS hn AA A w
gta] Aol el glol A £7} proinfla-
mmatory cytokinedl] t2-&He Aol T3 o F7} ol ¢
85ttt

oo At HAX R UFH A7} AFH
= HMAREmGT B e RS sl &
Figol 9434 w33 gd27] W Bdste
cytokine®] A} Wate] wA & IS BEE] A
o] BEAS-2B Al XF& o] &3 ¢
cytokine®] Zz)atol|A oA Ee] Foidte] IL-6,
IL-16, GM-CSF2] #&o| u|x & 938 RT-PCRZ
ZALste] ©]F cytokineS 9] HHS §FEAH R
AAsHe £7E BFP7) ol Bashe vlelch

Ferreira™"®

o proinflammatory

o

1. XM=z

DAEF

B AdoA AREE A EE 9= ATCC(American
Type Culture Collection, Rochville, MD, USA)A}oll 4]
9% BEAS-2B cell line© & adenovirus 12-SV402

#1 0] human airway epithelial 4] £F-0]t}.
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LHC-9 A %9 medium3} A Zujgo] Z a3
growth factorE-& ©] = 3] AH(BioWhittaker, Inc.
Walkersville, MD)d] A kit2 F 4 3 o}
{(Bronchial/Tracheal Epithelial Cell Growth Medium
Bullet Kit). RNAS] A S $15}o} RNA zolTM BE
TEL-TEST, Inc(Texas, USA)Z 52 T3lgon,
reverse transcriptase, Taq DNA polymerase, INTP%-
RT-PCR 3 A9 Promegartol Al 743t ALS-
319tk TNF-a2 Beringer Mennheim, Inc A ol 4]
A8t o™, PCR Al&% primeres H}o] 91 of

Table 1. Composition of Liriopis Tuber and Maekmun-
dongcheongpye-eum Derivatives

Composition of Liriopis Tuber

Herbs Scientific name Dose(g)
PR Liriope Platyphylla Wang 200
Total amount 200
Composition of Maekmundongcheongpye-eum derivatives
Herbs Scientific name Dose(g)
& - Prunus Armeniaca var. ansi 10.0
& 1B Platycodon Grandiflorum 10.0
a5 Gypsum 10.0
3| Anemarrhena Asphodeloides 10.0
B Rz Citrus Unshiu 10.0
By Aristolochia Contorta 10.0
H Glycyrrhiza Uralensis 10.0
FRES Liriope Platyphylla Wang 10.0
K% Asparagus Cochinchinensis Merr 10.0
B R Fritillaria cirrhosa 10.0
&k Oryza Sativa L 100
Total amount 200

bl @] A £ 116, IL-16, GM-CSF mRNA levels} 73 4% (13)

FEY, RN FF 228t 718 Ao
& Sigma, Co.9|A] 743t A&t}

hg oA 7elated PAg & A
?‘éoﬂ ol g1 AT} %F‘EjkﬁﬂfﬁﬁkA
1749 W43 8§32 Table 13} 2}

1) A e] A

I mERT 2% 27 200gS 94 $%
717} A2 AR71eA 1889 33 FFe oA
2AHE AR T d2o] 3A12E F A st
Aoz Aot Ao wdl-g Whatman paper®
oigh & o] Zoll g 45T At A o 200mlE F
Z3l9th 0| 8 BAAZI| B AEsld 80T B
st #FaEmecs £M4 B¢ 1y Fe
90.8g7} 84.8g0|W 8L 7}7] 45.49%9} 42.4%0]
o Al e G BUA FEFS 3x FHRT 5
5 A Edetal ARt

2) Al Zulj <

BEAS-2BA| & 37Tl 5%2] o] ﬂ% 9 &
A st A LHC-9 mediumo|A] v kslg on 24
SHIA 122 ro] wi ettt HFdA M AL

£ fibronectin#} collagen(Type 2.2 AP A2H 6
well plate2 &7 36A]17HESH 80~90% = A AHA]

Table 2. Sequences for Polymerase Chain Reaction and Conditions

Sequences and the Expected Size PCR Conditions
5 -TGACGGGGTCACCCACACTGTGCCCATCTA-3 94, 1min.
P-actin 5 -CTAGAAGCATTGCGGTGGACGATGGAGGG-3 72°C, 1min.
600bp 72°C, 2min, 25 cycles
5 -ATGAACTCCTTCTCCACAAGCGC-3 94, 1min.
IL-6 5 -GAAGACCCCTCAGGCTGGACTG-3' 65, 1min.
628bp 72, 2min. 25 cycles
5 -ATGCCCGACCTCAACTCC-3 94°C, 1min.
IL-16 5 -CTAGGAGTCTCCAGCAGC-3 65, min.
389bp 72C, 2min. 25 cycles
5 -GAGCATGTGAATGCCATCCAGGAG-3' 94, Imin.
GM-CSF 5 -CTCCTGGACTGGCTCCCAGCAGTCAAA-3 60C, 1min.

390bp

72, 2min. 25 cycles
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4 A7) TH GEA

PCR4}HE 2 Ethidium Bromide7} &% (1 ug/ml)
1.5% ©}7}2(TAE &&-&9MZ 100V3}lollA 787 A
7193 SElE W E UV ZAStoAe] Bt
V& B335 FARE IALEs g F(ImageMaster
TotalLab, Amersham Pharmacia Biotech, Inc) 3 23}
st
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1. EPIEERERS IL-6, IL-16 22]10 GM-CSF2
shelol alxls 3t

10ng/ml TNF-eo| 538 cytokine®] mRNA 2§
o wA= #M&FEAY E3E RT-PCRE A4

120 -]:

100
80
60

a0+ |

Relative Amount of IL-6 (%)

)

04t -
0 4

Fig. 1. Dose-dependent effects of Maekmundongcheo-
ngpye-eum on the mRNA expression levels of
interleukin-6.

Table3. Dose-Dependent Effects of Maekmundongcheongpye-eum on the mRNA Expression Levels of Interleukin-6,
Interleukin-16 and Granulocyte Macrophage Colony Stimulating Factor

Concentration of Maekmundongcheongpye-eum{ug/ml)

0 7 20 100
mMRNA Level (%) of IL-6 858199 10416 99.1+152 44 4+4.4%
Inhibitory Effect(%) 0 23 20 36.6
mRNA Level (%) of IL-16 755163 63.6+8.7 355457+ 323+35%
Inhibitory Effect(%) 0 129 63.2 66.6
mMRNA Level (%) of GM-CSF 314+17 255+55 253+45 312434
Inhibitory Effect(%) 0 8.6 64.0 675

* At least, P<0.001 when compared to the value for each cytokine without Maekmundongcheongpye-eum.
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29l
X5 AENE 47 dug/ml, 20¢g/ml, 100ug/mle] 2
P& FERARS 223t & 2447 Fo] RT-PCR A3}
ol F=7t F74gtel] wet factinel] Hls| dF-e
cytokine®] L@o] W3lE 3 YFS BT ¢l

1) Zf&isigke] IL-69] mRNAZE ) nx&
LT -

Y27 BEAS-2B Ml ZE TNF-a8] FEA 3}
internal standardel] B]&}ed IL-69] W& <F 858+
9.9 %= HAFth o] $A| = 4pg/ml, 20ug/mle]} Z¢
FI& R T2 ] EA3telA] 10416 %, 9.1+
152 %2 22k Yeh o] FRolAe 2L HIK
2 IL-69) Hdo d3& FA &2 Hod ek
o} A% 100pg/mle] Fol A= cytokineo] T
°] 444144 %2 ZrAsted ZEMZGR] Sl A
Ao vl 483 % ZaE Aog Yy
(P<0.001)(Table 3, Fig. 1).
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2z goddtte s on)gih
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3
ax ot &2
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R elative Amount of IL-6 (%}

=

100
Cocentration of Meimendongqingfeiyin-derivatives (micro g/ml)
Fig. 2. Dose-dependent effects of Maekmundongcheo-

ngpye-eum on the mRNA expression levels of
interleukin-16.

internal standardel} H]3}a] <2k 755+6.3 %o} LHS
BAFh o] FRe dug/mle] ZEFTLFHNRR b
e EASAA 63.6+8.7 %= Ve 4R HN
B IL-169] BEd Jae FA 42 RoZ vet
it} v o] 20ug/ml, 100ug/mle) EEoA = 355+
57 %,32.3+35 %2 ZtZ} ZAstgt o] gEL %
M4 iEitEke] gl el Hdted 27] 53.0 %=
57.2 % 7+228 20 tHP<0.001)(Table 3, Fig. 2).

IL-69} W&o v = 879} Zo] IL-169)] Bole
B EINERe] Eoe SEREY $238 cytokine
o] dzA | BAgE Ae oJv| gt

3) ZEFi&HhimeRe] GM-CSF] mRNAL ol 13|
= 9

A% 723 BEAS-2B Al X TNF-a9] ZxA]3}o]A
internal standardol] ®]&8}e} GM-CSF] & & oF 314
+17 %2 HAFQth o] & 4ug/ml, o HFI%
Aog FEA EAFA 255155 =2 ERG
o] FxAME d¥E A ¥& Aoz Yyt
283 20pg/ml, 100pg/mle] FEo|A = cytokine2
o] 253445 %3} 3122434 %E Jeh) M4
firgko] sle Aol Hgld o UA FAaHA
ke 70 & Ve Tt(Table 3, Fig. 3).
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Fig. 3. Dose-dependent effects of Maekmundongcheo-
ngpye-eum on the mRNA expression levels of
granulocyte macrophage colony stimulating factor.
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Fig. 4. Dose-dependent effects of Liriopis Tuber on the
mRNA expression levels of interleukin-6.
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internal standardol| ®}8}e] oF 755463 %] Wy
B t) o] FR| & 4ug/mle] Zfi% FE9 9
A3t A 75.848.3 %= Vel} IL-169) ¥
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100pg/mle] FEol A& 49.9+10.1 %, 552+33 B2
72y 7 Ast et o] gHEE A%l gle At
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th(P<0.05)(Table 4, Fig. 5).
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Fig. 5. Dose-dependent effects of Liriopis Tuber on the
mRNA expression levels of interleukin-16.
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Fig. 6. Dose-dependent effects of Liriopis Tuber on the

mRNA expression levels of granulocyte macrophage
colony stimulating factor.
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Table 4. Dose-Dependent Effects of Liriopis Tuber the mRNA Expression Levels of Interleukin-6, Interleukin-16 and
Granulocyte Macrophage Colony Stimulating Factor

Concentration of Liriopis Tuber (ug/ml)

0 4 20 100
mRNA Level (%) of IL-6 85.81£9.9 63.7+14.2 76.7+8.2 482195
Inhibitory Effect(%) 0 -6.1 -12.45 29.8
mRNA Level (%) of IL-16 75.5+6.3 758483 49.9+10.1 55.2+33
Inhibitory Effect(%) 0 26.1 30.5 30.6
mRNA Level (%) of GM-CSF 314117 233158 22352 278432
Inhibitory Effect(%) 0 3.8 17.2 55.4
* At least, P<0.005 when compared to the value for each cytokine without Liriopis Tuber.
3) Zf1%&0] GM-CSFo] mRNAZ | WA= g8 310, iprkoll= BIECE, (LRI 16, sk

A A3} BEAS-2B Al £ TNF-a2| EA3}e] 4
internal standardol] ®])&}e] GM-CSF9] 23 g <} 314
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ZZolo] ZA oA 233458 B2 YER} o] &

dre dFE FA ¥ Aoz ey aglu
20¢g/ml, 100pg/mle] FEoA = GM-CSFe] o]
223+52 %} 278432 %= VER} #Fi40] gl A
el dized vgtd fodgle kol E o)A
2F9rtHTable 4, Fig. 6).
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#do] A} Arlole CD4+ =1 S 1
2g Ag& Bojgee 7}22 ek 2lv}. w3
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cytokine ] o} Ba] Z T},

o] 3} IL-67} IL-16 18] 31 GM-CSF= 4] 9] ut
Ao 9lo] Fa% cytokineo|] A¥ Aoz BEAS-
2B A| 29| TNF-eZE A2std Hdo] FEAZ
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A 7194 INF-yE= Th2 ¥wr3-& A% a2z
INF-y2] Ak gA3lel $=x)4 4| ¥ (dendritic cell),
th 2] 4] ¥ (macrophage), ©3 TH(monocyte) 5 0. 2 EE]
I IL-129] 93 FeEe=d, olHt AE B
) A2 2 g 27) g glo, Th2 cytokine
ZAste FAX T A} FAl ThieqA
7198 INFt IL-12 48 2383k H44 24
2 g *éfi‘r/\V‘ T U
olAE M glof 7= AF o
cytokmec 2o} WeAle], etslelat, X
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FVé 43tr 7l ed F838HA AFHARX
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el 9 32 ¢ BMAEHR Z9%0] A7 #A A A X 1L-6, IL-16, GM-CSF mRNA leveld] PlX= 98 (19)

epithelial A £F2 214 71EUjo] A¥e 2dZ o]
2&t4 etk IL-6, IL-16, GM-CSF= A 212] dhalo)] 9]
o] 71=y €5& A=l FE F&5 dte
cytokines © 2 BEAS-2B cello]] TNF-e& A 2|3}d 4
Zulgo] frd ) IL-6, IL-16, GM-CSF2] mRNA
o] S Aot AE WollA A v A E
2 dgeo] glvm 283 1z ol shuel &
e Bactin®] mRNAWE S internal standard 2. 315
th BE AY2 Sy d 33 ojde] A g whEsld]
ol AFAE FAAM st HFY EEAUAE T+
St 1 ¥l W student T testol] A4 8ke] sl FH Tk

IL-63} 1L-16 28] 12 GM-CSFE 2] 9] #allof] )
o] ZQ93} cytokineo|™ @A o2 BEAS-2B A X
o] TNF-a& Aatd wao] fd=Eich & d3e
ol g APzl A ZEFLEMERT ZFI%0] H
T cytokine®| W& §FfEH 0 AAFTE B

Fe A%E A4k

BPIRENERe] IL-62] mRNAEE o v]A]& 43
o $lojxE AHA AT} BEAS-2B Al E = TNF-a9] &
A&k Al internal standardel] B]s}ed IL-69] 23S
ok 85.849.9 %2 B FQt} o] X)Lt 4ug/ml, 20u
gimle] PR 29 EAstoA 104116
%, 99.1+152 %2 Z+7} Vel o] o 2P
KRS IL-69] ol F8S F4 @2 oz
UeEbstTh. AT 100ug/mle] 5= A& cytokine?)
W o] 444+4.4 %2 HAto] FPIRFENikC] §)
T AF 2 sl 483 % 7HAE AoE Yehgth
(P<0.001)(Table 3, Fig. 1). o]& ©] &ok&o| A=ut
ool 593k cytokine?] & Z2H o Fo3itie AL
of ol gict.

BEFIZ O] IL-162] mRNA® & |2 o
go)] glojM & A¥ 73 BEAS-2B A4 7} TNF-a]
ZA)8lol| A internal standardol] B]sle] ¢k 75.5+6.3
%] EHL HAFYr) o] 4] dug/mle] ML
itk FEe ZA5 A 63.6+8.7 B2 VER}
EPIEIERS IL-169] B3] TS FA gL
AL 2 Vet v 20pg/ml, 1004g/mle] F&
NM & 355457 %, 32.3+3.5 %2 2}t 7HAslg ok

iV

o] 5 HFIKHMNERC] fle Aol vgted 7
7] 53.0 %7} 57.2 % 7428 Ao} th(P<0.001)(Table 3,
Fig. 2). IL-69] W&o vix)Ee zohe}l 2o] IL-169]
Hole HEMAFEMLY A3te 4F9Sd F23
cytokine®] WHZA o Hoditie= AL 9fu|gi)

HF&EIERe] GM-CSF2] mRNAZ&o| u]x]=
Bl elMe 4823 BEAS-2B A ¥ TNF-«
9] ZA &}l A internal standardol] B]3te] GM-CSF&)
BES o 314117 B2 HAFT o] FAE 4p
giml, o BFIXER FEA9] EAstA 255+
55 %% Uehd o] FRodMe dFE 74 g2 A
o2 Uit a28]l3 20ug/ml, 1004g/mle] EEo)
M cytokine®] W&lo] 253+45 %3} 312434 %2
Vet 2L Egke] fle AETd b)ste #9
AUA FaHA @& ASZ Yehgti(Table 3,
Fig.3).

&0l IL-69] mRNAEE ] x| & gkl gl
oJx = AdA7 BEAS-2B Al L& TNF-e2] 43}
oA internal standarde] ®)ele] IL-62] WHE ok
85.81+9.9 %= HolFQth o] $X)% dug/ml, 204
gmle] ZM& FEde] EZA oM 6371142 %,
767182 %= 747t Vel o] FRolME BMRLS
IL-69] B3] 43S A g2 Aoz yehdrh
SHAIRE 100xg/mle] FEA & cytokine?] 3 o]
482495 %2 ZHAadte] %ol gl AT ¥
atod 43.9 % 7aE A2 2 Ve THP<0.005)(Table
4,Fig. 4). o] & ZFi%&o] 438 F23 cytokine
o] HAxA o Boe AL 9u)gict

#EF94-0] IL-169] mRNAZ&A ] w3 Fgke| 3
o4 43823 BEAS-2B Al ¥7} TNF-ao] Z4)3}
ol A internal standarde] W]&}o} oF 755+6.3 %e] 4t
& Bk o] FAE 4ug/mle) FEIL 22H
o) ZA3}el 4] 758483 %= JeER} IL-169] uHy
o G3gg FA Fe Ao epdr)h uhH 20
g/ml, 100pg/mle] FEoX & 49.9+10.1 %, 55.2+
33 %2 Ztzt sttt o] HEL P Ko] gl
A7) vzl vlste 747) 342 %3} 26.9 % 7t
4% A o] th(P<0.05)(Table 4, Fig. 5).0] &= 2fj&o0]
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(20) oA EA A23Y A135(2002d 39)

= g &
o 323 cytokine?] LHZA H3te A&
ojmj gy,

#EF940] GM-CSF2| mRNAZH | vX& 9
ol 9lojM+= 4327 BEAS-2B A ¥£= TNF-2|
Al 3lell A internal standardel] H]&te] GM-CSF2] 28
2 oF 314417 %2 MoIFEAT. o] )& dug/ml,]
EFI% FZdo] ZA3A 233458 %= JERY
o] ¥xdMe 4FE FA ¥ Aoz YEko
283 20ug/ml, 100g/mle] FENE GM-CSFe)
whE o] 223452 %9} 278432 %= VER} 2% 0]
e Aaae) gzl Hsel FAddE Aol
20| ¢kskt} (Table 4, Fig. 6).

CD4+ T celle A4l RloiA gels] 2ol B
cello] IgE A4 & =8 =9Fe A
FAlo] Th2 cytokine®] #H|E &3 HF
H(cascade)2t 24 LFAQ AE ot 2YA
JE& IgE 47 A5 i
o 227 AL At gy 71BA B4
319 CD4+ T celldt SAFS] 220 £3 |
AYA € 7129 g 454
A At

IL-1 e gt CD4+o th3t 3}8+2d(chemo-
attractant) cytokine©] t}. IL-162 CD4+ T cell?} &
So] S4A7 A4, FeiEl 2 WA, hi 33
14 MAAY T e 28N Fa
o2 RauT T)ee 930l
A CD4+ Teelld] W27 B4l 32
o ZA] (proinfalammatory) ¥} 5&
o 2 (immunoregulatory) ¥x2 oAt} 28
o] tigk gl Slo} V1Ee) dFAdeEe |
o 4L v|He Aoz AZtE
62 A &AL ATt WA E 223 7]
zo] A 2o 93] A=} CD4+ T cell2 50|
A st A7, =W 95 S A2 &
Ao 23 4L 3= Ao F3E0
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Ve A2 gt glof IL-16 BB A2
g FL AJE T 7)HA-HE AH el
uole 7HE BRed, ol A2 718A e 4l
7} 8|28, IL-16, INF-a $227E 5%
Zo IL-165 Aiste 582 2 doke A}
AAreit) a2l n A E2RE fEE IL-16
7129 3471 CD4+ Teelld] £ 482 &
ke 7He S =Rl
GM-CSF¥ 34 &4 cytokined) dFez T
cell& cytokinee] £H] & F3lo] 49 G538 &
FZsted), IL-3, IL-5% o] &o] Th2d ojaix A4k
g0}, 7129 GFH e BATE RolA stn &4
3E SAFERE =4 3P DA (toxic granule
protein) & £H|3te] 223 AR S Lo
0t} 3abE Aug AdM xR 54 98
2at=t), 7] @A Hk-g-(late-phase responses) @} 7|
#x)9) PRIk A2 AFe] e AR At
At o|HY Jl=ule] AT A 7w
A A Fol|l A o] 2H8-2 H2e] Weld glo wl$ 5
8317 W Fo| GM-CSFe] oA ®3 5=t
GM-CSF:= IL-3, IL-5, RANTES, IL-8%} 7] 2]
7WA ARE Fate] T S v a2y
o] AL o= Aol A9 7|ZA TATY] HES
AN ed FE 98-S FEateA Ad8 =3
9 &A)7} evk GM-CSF7} CD4+ g =72 &4
sto] dFoz @Fo] frg A9 JleoM 34k
T AES e FE A4S iR
IL-59 GM-CSF& A4+sted], GM-CSF=
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2 Mo ot X
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o rlo W
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ol rlo ux

A Adel o] IS5 g Be AT

2 3 gEd, L5 Hol o] A BE3H
7159 YehllE vl GM-CSF= thidel 7%
8HE cytokineo] 7] W&ol GM-CSFe] FF2Ql A+

w3 A,
IL-67 TNk IL-13} To] Aol glo}4 7]
fes]

o] 9Z=84 cytokineo 2 U A ik E3 IL-



BalE 9 39 :

3 = Qo) B30
ol &M E FUtell 7l dth d54 cytokine> T
o o3 71 Weld 542
Wty FHFEA AGEE B9 ICAM-
1(intracellula adhesion molecule-1), E-selection,
VCAM-1 B¢ 28%8% @t} ICAM-12 whol g
2 2ol slol AuAEe NS S7H7| o bt
ol A FAFL A M EZEEE GM-CSF, IL-6, IL-8
9] cytokine®] AY4tE F7PAFI o]l At
7)29) wolel~ 7 HAle] oksiebe] Alo]d]
A2 s dysted 42tk aen ¥4 9
TNF-a= IL-1, VCAM-1 B&o] 49 <t3r1Roh
4 237 Tl A SR EH 2 PR u
A Zell So]2o R EA gt TNF-ax BT X

el 2HlE e v Fd JAUF 287 b
ZAHYANA FHo] 7o A2 o st 7

AsA 282 dta, 71 8A A frobd Z(myofi-
broblast) 2 £-E1¢] GM-CSF 4| & 21Z38l= 2oz
walHT

IL-6 FA 2 @82 TNF-eZ o] &3 25 34 o}
F5 A ETANA F2¥ 1, ¥hHd corticosteroids 2]
Helz gdadnh o] fAte A -SRI (serum
responsive element)?] A& 43} (sequence)?}
consensus activator protein(AP)-13} nuclear factor
kappa-B(NF-kB)9} 22 ZARIzle] Fd
g x&sle], o] gk 2HE sequences IL-62) A
A}&A] (transcriptional activation)e] o] 223+ g3
< g3t} Wi o] TNF-a= rp]]oﬂ/d NF-kB¢} AP-1
$58 3 ojo]) AP-1 5L IL 69 Wy} H)
At AYeolv b2 537) Al 73
RgoRE BT L6 YU GBe
SRR AT IL6E BHldhe 7le Fa
TG AZEL 7R 45 FIVHFIAY 9
Akt Ao) Bedslol o,

olAF M)A Vze] AFE F23 EXY F
sholr, 450 & v}l cytokineS F 8}
o Tht FElAte) Eulate) o5 Pt ue
t}. w}2bA cytokineo] E & A 4 Y& A 7Y

3l sequence

"

lo 53 Mo o
05, X

i

EPEFEIRRE 2F9%0] Q18R 2IAZY IL-6, IL-16, GM-CSF mRNA levelel vl& 93 (21

e A gl 7= 45 °o“o‘ ‘3% AE5A
w7 IAe] AT HH g HsHA]Z .

AR Ao e LT EPILHEke] Hae A
gl 283 cytokine2] 23S %‘—E_O,] zx 07 o
e A7t QlgE B 1 Ao, o= HEMAH
kol Ao AT} A= -‘?ZP §€§}7§2§ A=
i 3 mE K] A9 AR FoFE
A|AskaL gt

MY 2% FoTolA IL-69) IL-16
M izl vstd AR AFHYAL,
GM-CSFIl X & ztoldo] gl&s & 4 Ittt o=
ML igke] EolA g IL-6, IL-169 AHA o
2 A#ste olo] #AE e A FdAP S A
Aoz HAE A8dte Ts°) Uvtn & F 9
th £ Aol A4-5 o} BEAS-2B Al ¥F 2o &
71 A9AES 4 7184 FEIAEF, g3
MEF TE o183 HF & Fslo] B} Eol=<l
asthma model FA0] A& ojof & ZAojm, L3t B
A7l 84 0] screening 5% cytokine 2 F4)
o7 Ht} A Ho|T AL Y& T& A3} A&
oo} & Aoz Azter)

ay
N
xS
tlo
Py
o]
i)

4B

iRkt 220940 A9 A
nXE BRE 248 e kel 4
A ZAA 7198 BEAS-2BA £ S TNF-eZ A&
o, Ao dFbgd Fesithn ¥zl ol xA
Q1 cytokine¢l IL-6, IL-16 12) 31 GM-CSF2] mRNA
T vAE dFEe ZAATE FPSACE 2
Ao Aol ZAG A T3 2e FES AU

1. BEAS-2BA] £ ¢] TNF-ao| <& 2%
interleukin-6 mRNA®S] 432 100pg/mle] 2K
filigk Fofto] diztel HlE] 48 % 2] Foldt i
FI7} LERGTHP<0.001).

2. BEAS-2BA] £ 9] TNF-eo] o3 & =d
interleukin-16 mRNA®] 44 -& 100pg/mle] ZEM%&FH
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22y  oiz3tel sl A239 A1E(20023 39)

itk Fol o] diztel Hlsl 57 % o F§ Fa
37} YEPITHP<0.001).

3. BEAS-2BA| ¥ TNF-ao] 9J3) S %% granu-
locyte macrophage colony stimulating factor2] mRNA
4He & 100pg/mle] ZEFILFIER Fol o] ozl
Hlsle] foA Sl Aol & ol x| g%k

4, BEAS-2BA| £ 8| TNF-ed| 9& fzd
interleukin-6 mRNA9] 232 100pg/mle] Ef & 5
o] Fo] dlzwol vis] 44 % o FoJ HEFIHT}
LHERETHP<0.001).

5. BEAS-2BA] £ 9 TNF-ao| o3& #Fz &
interleukin-16 mRNA2] ¥d 2 100pg/mle] 2%
Falo] ol vl 27 % o Rol¥ HaEHI}
LHERSTH(P<0.001).

6. BEAS-2BA4] £ 2] TNF-a¢] 23 #=8
granulocyte macrophage colony stimulating factor<
mRNA W& & 100sg/mle] 2% FolFo] fzT
of vlate] frelAdde Aol g BoFA] gt
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