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The Inhibitory Effects of Socheongryong-tang and
Socheongryong-tang plus Sasam (Adenophorae Radix) on the IL-6, IL-8 and GM-CSF
mRNA Levels in Human Epithelial Cells

Jin-Yong Jung, Hee-Jae Jung, Sung-Ki Jung, Hyung-Koo Rhee

Division of Respiratory System, Dept. of Intemal Medicine,
Coliege of Oriental Medicine, Kyung Hee University, Seoul, Korea

Background : Production of cytokines by bronchial epithelial cells may contribute to the local accumulation of
inflammatory cells in patients with bronchial asthma. In many recent studies, molecular biological methods have been used to
investigate the role of cytokines in pathogenesis and new therapeutic targets of asthma.

Objective : We aimed to identify the dose-dependent inhibitory effects of Socheongryong-tang and Socheongryong-tang
plus Sasam (Adenophorae Radix) on the mRNA expressions of Interleukin (IL)-6, IL-8 and granulocyte macrophage colony
stimulating factor (GM-CSF) involved in the asthia model.

Materials and Methods : In this study, BEAS-2B cell lines, human epithelial cells, were used. These cells were stimulated
by tumor necrosis factor (TNF)-a, IL-18 and histamine for artificial inflammatory expression. -actin messenger RNA
(mRNA) was used for the internal standard. After each 24 hours of the Socheongryong-tang (/|N5¥%E%5) and Socheongryong-
tang plus Sasam (/N5 BEHINVLE) treatment, total cellular RNAs were collected by applying RNAzol directly to the living
cells. Then the transcriptional activities of IL-6, ITL-8 and GM-CSF were measured by RT- PCR with electrophoresis.

Results :

In the Socheongryong-tang (}\¥5515) study, the mRNA expressions of IL-6, IL-8 and GM-CSF were significantly
inhibited compared to that of the control group (p<0.05).

In the Socheongryong-tang plus Sasam (/}NEEEEINMTEEE) study, the mRNA expressions of IL-6, IL-8 and GM-CSF were
significantly inhibited compared to that of the control group (p<0.05).

Conclusions : This study shows that Socheongryong-tang (/[N¥%4g#%) and Socheongryong-tang plus Sasam (/NFREGTING
#¢) have dose-dependent inhibitory effects on the mRNA expressions of IL-6, IL.-8 and GM-CSF in human epithelial cells, so
these herbal medicines may inhibit the inflammatory process of asthma. Advanced studies are required to investigate the
mechanisms of inhibition by herbal medicine in the asthma model. (J Korean Oriental Med 2003;24(1):74-83)

Key Words: Socheongryong-tang (Xiaoginglong-tang), Adenophorae Radix (75%¢), asthma, cytokine.
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Aol fo14 i E3}E Ko
AP A2 elgol e wEel 94H AR
QYE At AL GG o] §3to] Aol 1}

Bhie 715 @G3uhgd] Tojshe cywokined] A}
IS A EAYEGAQ A7} e A

FHEES A RS (EER) A JIAE
Mo 2 fRFEEE, BAMLE, Lt Rhgel
oho] JAFEE RS D NAKKERE Yeh e sk
BN, W, DARIVURFAE, SRy, s, sous,
A Foll srolw BMRE LR, FEIHA, allergy
T BR BN MigE 2 RECR SEREAA
PHERBFESI AV KEKIEH 2 #fEsle A1 &8
g P,

BN REEUPEEPEE R
Al 28l 2= T-helper type 2 cell(¢] 8} Th2 cell)o] 3=
st o] o} #ed g cytokineo] thek AT
7} o| S A oA FiretA| HEE L g,

A Welr| g F8 38 E e A5

49 g

& AAAE A o] ofsf TSt § Ao X
+ platelet activating factor, prostaglandin, interleukin
(o3} IL)-1, IL-6, IL-8, granulocyte macrophage
colony stimulating factor(¢] 8} GM-CSF), tumor
necrosis factor-a(°] 8} TNF-a), 22| 51 macrophage
chemotatic protein-1 5 proinflammatory cytokine<
wHlske), ol & cytokine2 7] =732l AH-g-stof
Jedne] 922 g sl e AoE Bas

2 Qo

B oATE NERET N ERENE
flamatory cytokine(TNF-a, IL-18, histamine)¥} -A}ol
oz 71#A Ao A o] Hjg F IL-6, IL-8§ L
GM-CSFe] el nlal & 93e Baassh

& proin-

-

1. M=z

DA EF

ATCC(American Type Culture Collection, Ro-
chville, MD, USA)ALE £38}o] 8 %9 adenovirus
12-SV40=2 7do]¥ human airway epithelial A 51
BEAS-2B cell line & A}-4-3+93

2 W) B Ao}

LHC-9 A &9 medium¥} A} Tujokd] H Q3
growth factorg & U] 3] AH(BioWhittaker, Inc.
Walkersville, MD)oll 4] F43tg o kitz2 7L
th(Bronchial/Tracheal Epithelial Cell Growth Medium
BulletKit).

Total RNA2] ZA| & 9|5t RNA zol™ BE TEL-
TEST, Inc(Texas, USA)ZEE] 14319 00, reverse
transcriptase, Taqg DNA polymerase, dANTP5- RT-PCR
TE AleF2 Promegartell Al T+ 8ich TNF-ai}
IL-18% Beringer Mennheim, Inc.Abol| 4 Flslg] o
™, PCRo|| AL&¥ primers ko] QU olF)(H Y, o
FRIAA FE A&t AFgHA gL gE
A2 Sigma, Co.ol A 43t AF&-3tA.

3) oA

785 Y A FHoA FAE £ L
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FAslo] Ag-8l o, iR 1S NE 2 &
Zo Aol g i Yol wal el Rtk
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NEEESY B 5 EE 88z 2 3¢
o, NHEEEDES] BleEe Tg
2.7% A0k A EFR ] FUA A FE medium
=9 ¥ filteringdte] AH&-8H1 vt

2) Al szl okt o] A

BEAS-2BA| X 37ClA 5%9] o|itstetiel &
A lollAl DMEM/F12 mediumol| Al wijokslg on 2
Yol hHA 123 o] uistith H A oA
A 3 & fibronectin®} collagen(Type 2.2 AFA &
H 6 well plate® &4 36A|7H5<¢ A2 CHE0
90% = A4.

A 2] 2447 F, TNF-a(100ng/ml), 11-18
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Table 1. Composition & Dosage of Socheongryong-tang(:|:

(10ng/ml) 2 histamine(10-6M) 37| 4 zlele] 48
AIZE ekl S AASHAL Al Ee RNA zol2 3
A eléte] total RNAS] #elol] AH&3tgith e &
T H2E%7} 747 2ug/ml, 40ug/ml, 100pe/ml 2
A Aejston 7+ dgxded Bt 3HE W
Ba90).

AEZd o7 Mz oA & ¥ 4
{Normal group), 4| #o]] TNF-a, [L-18 & histamine
228t & thz7(Control group), Al Eof] 7ot
TNF-e, IL-18 2 histamineS #2]3 & A3
(Sample group) 2.2 % 8}t

3) mRNAS| 8] ¢} RT-PCR analysis

TNF-a(100ng/ml), 11-18(10ng/ml) & histamine(10-
6M)S Al Eol 223} 48A]17F Fofl 6-well plate 2]
Zt well2 5-E] total RNAE £2]3} 3 oligo dT primer
9} reverse transcriptase 2 cDNAE F38}31 T}

©| & polymerase chain reaction(PCR)®l| ©]&3}51 ¢
o, IL-6, IL-8 ¥ GM-CSF2] mRNA W&o 3 &3l &
38le] B-actin®] mRNAYE-S- internal standard & 3}
%Atk RT-PCR A3l AF&E 212 AlekA| 33
oAA AAIE #7g& wirh PCRoY AHE-¥ primere]
g3} A3 x4 L Table 32t ZtH(Table 3).

4) 719 F5H e

PCRAHE-L ethidium bromide7} 78 (1xg/ml) 2%
o}7}A(TAE &8 100V shel|A] 1587 A7)
dEsle] Eeld oE ultraviolet(UV)e] ZAFSH A
Fasages, 9485 FA2 g9 sell

o

MlE e

Table 2. Composition & Dosage of Socheongryong-tang-

GL)) plus-Sasam(/|\EEE8 M%)
Herbs Scientific name Dose(g) Herbs Scientific name Dose(g)
W Ephedrae Herba 6.0 W T Ephedrae Herba 6.0
=R Paeoniae Radix Alba 6.0 S Paeoniae Radix Alba 6.0
HERTF Schizandrae Fructus 6.0 HEF Schizandrae Fructus 6.0
oo Pinelliae Rhizoma 6.0 LN | Pinelliae Rhizoma 6.0
WFE Asari Herba cuin Radice 4.0 WoE Asari Herba cum Ruadice 4.0
Wy M Zingiberis Rhizoma 40 W O Zingiberis Rhizoma 4.0
=T Cinnamomi Ramulus 4.0 = 5 Cinnamomi Ramulus 4.0
H = Glycyrrhizae Radix 4.0 H Glyveyrrhizae Radix 4.0
Total amount 40.0 W% Adenophorae Radix 6.0
Total amount 46.0
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Table 3. Primer Sequences for Polymerase Chain Reaction and Conditions

Sequences and the Expected Size PCR Conditions

P-actin : 5 -TGACGGGGTCACCCACACTGTGCCCATCTA-3 94C, lmin.
5 -CTAGAAGCATTGCGGTGGACGATGGAGGG-3 70C, Imin.

600bp 72°C, 2min. 25 cycles
[L-6: 5 -ATGAACTCCTTCTCCACAAGCGC-3' 94, Imin.
5 -GAAGACCCCTCAGGCTGGACTG-3 60T, Imin.

628bp 727, 2min. 30 cycles
IL-8: 5 -ATGACTTCCAAGCTGGCCGTGGCT 94C, Imin.
5 -ATGCCCCAAGCTGAGAACCAAGACCCA-3 607, Imin.

289bp 727, 2min. 30 cycles
GM-CSF : 5 -GAGCATGTGAATGCCATCCAGGAG-3 94, Imin.
5 -CTCCTGGACTGGCTCCCAGCAGTCAAA-Y ©55¢, Imin.

390bp

72°C, 2min. 35 cycles

Table 4. Effects of TNF-, IL-18 and Histamine on the mRNA Expression of IL-6, IL-8 and GM-CSF of BEAS-2B compared to

the Expression of the Internal Standard

The Ratio of mRNA Expression Level(%)

Conditions
IL-6 IL-8 GM-CSF
Normal group 14.10 + 6.88 1843 + 3.77 26.09 + 4.25
Control group 96.25 + 17.07** 99.74 + 12.15%* 147.94 + 37.76%*

Normal group : untreated group.
Control group : treated with TNF-a, IL-15 and histamine.
a) : Mean + standard deviation.

** Indicates that p values are lower than 0.05 when compared to normal group.

0 Normal £ Control
200 [ —em e - - -
180 | e - s —
160 _
140
120 |—-
100
80
60
40
20—

interral Standard(%}

Ratio of Cytokines to the Amount of the

-8 -8 1GM-CSF

Fig. 1. Effects of TNF-e, IL-18 and Histamine on the mRNA
expression of IL-6, IL-8 and GM-CSF of BEAS-2B
celt line.

Normal : untreated group.

Control : treated with TNF-z, IL-183 and histamine.

** Indicates that p values are lower than 0.05 when
compared to normal group.

(ImageMaster TotalLLab, Amersham Pharmacia
Biotech, Inc) & %3} 514 th
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IL-6, IL-8 & GM-CSF= BEAS-2B 4| £9] TNF-¢,
IL-18 % histamine& A 2]5te] Fd-E YA AT

1. BEAS-2B M=Zof o|x[= TNF-«a, [L-18 &

hitamine2| ¥&

BEAS-2B A )] TNF-a, IL-18 2 hitamine- 2 $<J
39S vl IL-6, IL-8 ¥ GM-CSFe] & 2ke HAr
o) wste] z+zt 96.25+17.07(%)E 6.828H, 99.74 4
12.15(%) 2 5414, 147.94+37.76(%) 2 S.674] 25
T2 &Hp<0.05) 578 e ATHTable 4, Fig. 1).

2. NEEESS
xl= 21t
TNF-a, IL-18 2 histamine®] #Z% X7} 100ng/ml,
10ng/ml, 10-6M¢] 4rejoilA] BEAS-2B 4| £o]2] RT-
PCREZ 24 cytokine] mRNA 28 & A3ttt
INETRGR A IL-6& % J&dog
cytokine2] o] A =|A] 3ot IL-82F GM-CSF

| IL-6, IL-8 ¥ GM-CSFe] o o|
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£ %% o)A 07 cytokined] BHEo] AR H AT}

IL-6 mMRNA®] 2Haol] QoM /|NHEEES 2ug/ml
o3t 7 Lol = 78.50+7.67% 18%, 40ug/ml Fof 3}
Lo 4592+28.082 52% QA H Ao Fo)A]

STt WHA 100¢g/ml Fo g A gzl
)3l 49.99+22252 48%(p<0.05)2] HoAge =
7} A B3-S B THTable S).

IL-8 mRNAS] @30 9o} /|\F5hEiHnS 2ug/ml 5
o3t A9l 73.20+13.042 27%, 40pg/ml Fo &
ALoE 70324166622 29% AAH Yo} 49
& AT vhA o 100pg/ml T8 75 dizTol
N3 53.13+£22.422 47%(p<0.05)2] | E =
7t A A2 B g vHTable 5).

GM-CSF mRNAS| @& glo] IHFREES 2p
g/ml B8t 7ol 112.23+43.022 24% AAH
A3, 40pg/ml F-of 3 73 $-ol = 101.52437.78 & 31%
AAHR o Fel4d-& gl dhdo] 100pg/ml F
gt AL 2ol B8l 6573431472 56%(p<
0.05)9) #2d)e 714 S B ti(Table 5).

rfo oX Hm

3. \EESMAES IL-6, IL-8 ¥ GM-CSFe| &
#of o|xl= &2
TNF-a, IL-18 2 histamine®} #Z%¥ %7} 100ng/ml,
10ng/ml, 10-6M¢] “FejollA] BEAS-2B A] £ RT-
PCRZ 24 cytokine®] mRNA ¢8-S AFatgch
NEFRES ISR B A TL-6, IL-8 2 GM-CSF

Table 5. Dose-Dependent Effects of Socheongryong-tang(/1\&

T FEEH 0= cytokined] THo| A=Yt

IL-6 mRNAS] 2do] glo} | HHGMIES 2
g/ml FoJ3 A= 86.01+12.160.2 11%, 40u
g/ml a8l 7390l = 86.01 £12.162.2 30% A
Aot FoAd-& gk o] 100pg/ml T gt A
L& 39494102022 59%(p<0.01)2] §-<94 ¢l
© 71 A E#E Jehi A ch(Table 6).

IL-8 mRNAS] W&o glo] /\FFREmMILES 2u
g/ml Bojdt 7 Qo= 8049+9.6302 19% A5
Aot frfHd-E At vhdof 40pg/ml T 7
ol 61.43+£7.8002 38%(p<0.01), 100ug/mlei| A

£ 5655108302 43%(p<0.01)2] o4 e =
7FAA B3-S VER A tH(Table 6).

GM-CSF mRNA2] W&o glo] /|WEEESmMILES
2ug/ml o 3t 7 Lol &= 96.55+12.072 35% A%
Aot ol giich Wl 40pg/ml Fof 3 7
Lol 7748412022 48%(p<0.05), 100pg/ml o
g 7ol 57.09+15.198 61%(p<0.05)e] {94
[<)

A F7HAZHE e L ch(Table 6).

i t

212 A9 (wheezing), 8} 4> (cough), T
(dyspnea)s 7] HA1 9} HAHH o] AFZ=ALE o]
2 o FE FETeg, gllo] He ekt
o o3 7lze Fd A5 /M8 H9A

Hooly M

X %
oo oz

\o

88;5) on the mRNA Expression Levels of Interleukin-6(IL-6),

Interleukin-8(IL-8) and Granulocyte Macrophage Colony Stimulating Factor(GM-CSF) in BEAS-2B Cells

Concentrations of
Socheongryong-tang

The Ratio of mRNA Expression Level(%)

(pg/ml)) IL-6 L-8 GM-CSF
Control group 96.25+17.07* 99.74+12.15 147.94+37.76
Sample 2 78.50 + 7.67 7320 £ 13.04 112.23 + 43.02
aroup 40 4592 + 28.08 70.32 £ 16.66 101.52 + 37.78
100 49.99 £ 22.25% 53.13 & 22.42% 65.73 4+ 31.47*
Control group : treated with TNF-, IL-18 and histamine.

2 : treated with Socheongryong-tang 2pe/ml, TNF-a, IL-{# and histamine.
40 ; treated with Socheongryong-tang 40pg/ml. TNF-a, IL-1£ and histamine.

100 : weated with Socheongryong-tang 100ug/ml, TNF-a, IL-18 and histamine..

*:Mean * standard deviation.
* Indicates that p values are lower than 0.05 when compared to control group.
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Table 6. Dose-Dependent Effects of Socheongryong-tang-plus-Sasam(/)\iEE:5 M%) on the mRNA Expression Levels of
Interleukin-6(IL-6), Interleukin-8(IL-8) and Granulocyte Macrophage Colony Stimulating Factor{GM-CSF) in BEAS-2B

Cells

Concentrations of
Socheongryong-tang

The Ratio of mRNA Expression Level(%)

plus-Sasam (pg/ml) 1L-6 L-8 GM-CSF
Control group 96.25+£17.07° 99.74+12.15 147.94+37.76
Sample 2 86.01 + 12.16 80.49 + 9.63 96.55 + 12.07
group 40 66.95 = 31.04 61.43 + 7.80** 77.48 + 12.02%
100 3949 £+ 10.20%* 56.55 £ 10.83** 57.09 £ 15.19%

Control group : treated with TNF-a, IL- 14 and histamine.

2 : treated with Socheongryong-tang-plus-Sasam 2pg/ml, TNF-a, IL-18 and histamine.
40 : wreated with Socheongryong-tang-plus-Sasan 40ug/ml, TNF-, IL-18 and histamine.
100 : treated with Socheongryong-tang-plus-Sasam 100ug/ml, TNF-a, IL-18 and histamine.

“:Mean x standard deviation.
* Indicates that p values are lower than 0.05 when compared to control group.
** Indicates that p values are lower than 0.01 when compared to control group.
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B, wEY Ahstd dEe hpe #ighshd, g
o] #EY o} RO RS} K] FiiEol
7 202 WA S 99 Ho) el
Re N&S st et AR kikd AGE
& webA BT she Rolob”

old& ad%ste W HEEE AW Mt
Mtk BiTERet L BT, B5%ES Mt
o} vigtele] &S FHIsta, LED M-S Eitb
fRet ARSI, Ak v Reihigstn kI
ato] fifigel %%%5(% WA Eh, L H = R bEsha,
HEE S dfsta] o HRFIKEGE BoE
st {LekTrgste P S22 4o g4
71l &&31717F Fow megE A 8ol 7P A9
Ao} stk @ % slokn

PEE REER SoE thdd 229 A
(Adenophora triphylla var. japonica HARA)®| #e] &
7hgel AFste] Az AR HS HIEESSIL
pRe Hoh, Mot Bio 2 Sol7h el itk
1ENZBke] FfiEhRNE A4S ANL BELBER HPRAE N
she Zhgol ok AR MEHERC R st #
o] & FolAl nlFslEg i £3 File &
3 dddn st ed oJAeE Hol dFE
A Jte el S ¢ F AP

2o AT otd 7]x9] ¢ F(inflammation)
o] A2le] Wela B elA Aoy 7]z A
A3 715948 &7 34 983S gt
o BaHa o 2gn ke 49 M ¥
S50l QAo AZol BAglol HAe) mE
Al7)ell 7159} Blo} &A3alE 3 A L(eosinophile)2t
H) ohA] E(mast cel)e] &<lo] 7hahn®, o] dF
A E(inflammatory cell)?] A& H213xte] 712U

olA] Z7}H cytokines?] EA 2 & 4 UTP

2 Ao olgg AEEA ] g ofd
cytokinest} chemokineso] #oldla A& A3
o2 Buslty glon, 7+ A7 AAE Foigdes
A g 7)Ao WakE 2efiste 71AES FAA
o2 AAsta gk

Griffiths-Johnson %M% Ao EEAE A
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79S¢ ©8late] IL-le, IL-15, IL-2, IL-3, IL4, IL-5,
IL-8 2 IFN-y, MCP-1(monocyte chemotactic protein-
1), MIP-1e(macrophage inflammatory protein-1a), GM-
CSF(granulocyte macrophage colony stimulating
factor), TNF-a 52} chemokinesE-& 2% 30 24 A
¥ 4G9S TEIUSES FEHH 2 st

upebA Ao BV 0 Asg & A7t
7] AAME ©lE cytokineEe] WEE &A<ldok o
o, olo tigk A= EAAESA AP S
AL, o2 g A e FEuhgoly Hdd
o33l o8 cytokineE ¥} chemokineE2] %
Fgo K AZBANAY 2044 2 A4HH S
gatm girke,

A& MEG allergy Aol Mo dI0E
immunoglobulin E(IgE)2] =3 AAlx #3y

o g @

il

3] @A eosinophil)e] W& §do 8 EA A
oo IgES A A, Y =2 2 T
cytokineel] oja] M= 53| Th2 =7+ IL4

IL-59] EH]E 0}04 IgE Aaka} Ta-pe] FRE
uhe-S 2D, A E L4 ot &
S Al E}Ur\_ 548 AT 2 IL-59 93
A she ) Allergy WHg-olA A= IgE| <
gk A )& A2 AE5G st A
g Lol
Alof| 4] &= z}=(challenge) 3= 15-30% A}o]
o 7|% FZo] o Z/|¥HeT} oF 40%9] Tl
X 424A17F Aol Uehbe FAMSS 23Y 4
Qo 7] Bk2Alol| ¥ BhA] E(mast cell) TH] IgE
of glo] AstH MEW 23 NIAGEHS &
3 fiW 7tk @4 she vnkAl 2.9} 54 7] 7+(basophil)
= histamine, A 2 o7} &2 <] Prostaglandin D2,
Leukotriene C4, Leukotriene D4, Leukotriene E4, 2
TNF-e, IL-4, IL-5 S9] cytokine®} Z& /| &2 &
A okgket. Histamine?}t 2| A} 22 & @RFZ, 3
2UY 9 AWA £33 2 FAY VS
x7] #3 5 FFaH cytokine F7] ©A e
o} gk, 57830l Sl BAke] 6412 F BAL

JP

% R o) uR
rE ol\

.2

te 1o m&}L

1



AL 9 39 ANERATH NERRENISEC] BEAS-2B 17F 713X 3A A 9 L6, IL-8 2 GM-CSF mRNA leveld] vlAe 4% (81

S 2HA4 AP} F2 BREL L 4 Aok A
2 ghxlel 7)) # 3 A A A (bronchoalveolar lavage
fluid, BALF)9l A1 Major basic protein(MBP),
Eosinophil cationic protein(ECP), Eosinophil
peroxidase(EPO), Eosinophil-derived neurotoxin(EDN)

5 SAT AYY ARl ZAEE L 5 o

T helper(Th) & L= cytokineo] 1
2} Thl, Th2 =72 o} ch Thi
2 IL-2, IL-12, IFN-yE Aateln 248zt
Aa)golit vlolef 2ol gk Woj A, T of
szgoﬂ Fojgteh Th2 YEZ = IL4, IL-5, IL-6,
IL10 58 ek S48 Fulhe, 718264 2}
ﬂ% anergy** A%, 7145 Zhol 03 wolzte
of #oigich Thi 3‘4?9} Th2 §Z5 M2 2
3A-8-& UEeho] Thl Y= Fe] 7]50] PxlsH
Th2 FZ e 7150 dAHe ddo] #EE
allergy”d 7] 8A1312] &ate] BALFo A= Th2

ol =
1=
-
I

7o) 7)%5o] Edstdo] #FE D e,

71BA A2 oA eytokine FH] o 2] 8 e w2o
He) Adelel 7Y F2% 7130tk & T JZFo) A
EH & cytokine 5= IL4, [L-13& IgE g4 &3
Al7]13L IL-5, GM-CSF, IL-3= 347 A& 2 84
ghof] F88h IL-3, [L-9% B]IAE F2]o #oit
t}. 0199 % IL-1, TNF-q, IL-6, IL-8 & o]g} 7}%)

A5 XS o) 5, dFuNER o), F2Ed 3
T Az,

olE I35 #A cytokine 5 o|¥ AIdA HI}E
et 12t b cytokine 7)1 A A Zojl A &
&5 = IL-6, IL-8, GM-CSFo|t}.

IL-62 H X A ZollM T2 HEH, 5
a7} WA ZANE A E o], L4, IL-95} Wﬂ
HIRE 22 dlolg ASHEERS BuatA sho,
A2 o] dkAgl £491 7= Heke] wgas) o)A}
FHE F7bel #ogic} IL-6 R At 2 TNFa
2 ol g3 A Fo) erst ATTolA S,
Wil A 2o =AA Mz HAg. daoy
5357) AgA 7184 HEIo2NE Ee
IL-69] B&e AT vrax]A ebgkAw, IL-6

g
e odu 2

Bu)sts 73] @8] ook Al
A5 Z7AY dAsteT Bgo

%3 T (neutrophil)@]  3}8F343 Q1 A chemo-
attractant) 241 7)o SAHFE ZAA
e 7= ABAE T IL-89] 3
FATE 7IEE BolA IV IL-8L Vo F
o
T

_>.i
=
o
m
)
0,
N
!
i
g
o

}-Oi ;‘q
Th2 cellol] 28] APALE]
o], IL-3, IL-59} B &o] 7| o] AFRYd] 3415
RolA sta, ikt AEE AFAITIY, 431d
AR EEH =4 2 o¥¥(toxic granule protein)S
HH|sHA dto] A} Ao e &8 dogig
o SAE A AF WA FF3E @1%‘%

s, 371 A EH-S(late-phase response) 2 7]

49 9 E $RAT

A A Aol ik, GM-CSFE ©l23 &
Aol HEFAT 5E7)9) Avd 2HeS fw3)
o, A2 Aol glof vt A Jmdu s 7

gt Yol Hpsm,

Ao 9lojA] IL-6, IL-8 T GM-CSE7} 7] 52] o
% FEsleg, o]E cytokine?] WS AL
T UohH, Ao obslab oA Fag 4TS e
715 AESY 2 A5 alcixte] a1y
< GARAZ F o] FAY Az AT gL
g5 3)\% A 01‘4 ofel ¥ AFlXe INFHEEE B

g 3

I
&
=

& ©] &3 o|H e cytokines 2
& %z_‘é < B3l B4t
W EW, NERRG R AT A = L6,
M-CSF mRNA®S] #& o] 2ug/mld| A& 7+
18%, 27%, 24% % = A A =] 11, 40pg/miol| A
Y2} ok 52%, 29%, 31% A E AAHY o EA
#4e Qgch e 100ugmicl & 72t o
48%(p<0.05), 47%(p<0.05), 56%(p<0.05) A =2 ]|
ol Fo4 de /A ERE el
INEBRE LB S A & IL-6, IL-8 2 GM-
CSF mRNAS] @& o] 2ug/mlo| X &= Z+z} 11%, 19%,

i =
o S > X 3
T oyn o o B
Qnﬁ N
& =
mhu
s

N

2or N OB
N

81



(82)  tjgsrelasla) A24 A15(20034 39)

35% AAFRo Fagde gl e, 40ug/mio) X
= IL-62 §94°] gidey, IL-8%} GM-CSF
mRNA2l 2o daje 2+ < 38%(p<0.01),
48%(p<0.05) =2 #4 Z7HA g HE B
At} 100pg/mld = Z+zh <k 59%(p<0.01),
43%(p<0.01), 61%(p<0.05)2 &4 Y& Z71IA|
272 29k

ol el Ad A, NHEEET A EREBILE
o] Aol WeAeldA FoT =
27} cytokinedl IL-6, IL-8 ¥ GM-CSF¢]
mRNA 23| gold {94 de F7HANEHE
Holu Qe vz |\HiEED /I ERREMIbE] 7|8
A} BAE o FS B A4S 5 e A
wo g Al Hrt

o]l
AT

® 12
e

2B

7

.

ERES 2 NERES ] A vAle &
AFatr] ¢lste] AzE 1 /A A el A 7]
BEAS-2B cello] TNF-q, IL-18 & histamine®}
Heolol 2558 Fofsle] IL-6,1L-8 % GM-
CSF2] mRNA 2o vj)& 32 49 2 23
o 22 4ES At
1.IL-69] mRNA 2&o] /|\HREGFIR ]
rroErog Z7IAAEN e, 100ug)
oM A2 (p<0.05) Sl F7HAA Z3
BT NFREE ISR B 7% $ 2
Aoz Z7dAlE o, 100ug/ml F 2 A
94 (p<0.05) & Z7IAA AHE KA
2.1L-82) mRNA &do| /NFHEGIR IS
FroEroz Z7rdA = e, 100ug)
Eoll Mgk 94 (p<0.05) = S7HA AR
Byt NERREML SRR B s
Ao F7FAAE A2, 40g/mle} 100ug)
ol F949(# 7 p<0.01,p<0.0D) = F
A4 &g BAh
3. GM-CSF2| mRNA #ggo] /| \Theinikaifre] 74
S yroEH oz F7MAAEIY L, 100sg/ml

p e W
LA e ]

E‘oﬂ,

2o ot off Ho

2 ol
SLool o ol Ho

g

82

RN 594(<005) A& ZrtelAnzn

2 uglth I EEBISEENR A% BE

szdoa 27t Aem, d0ug/mish 100z
1

1. 305, 240, Fr AR SRR PURIEA(T). X244k
Jit. 1986:2043-2044.

2. FHL, B REBMRARIE A 2iotEFH
1999:162-202.

3. RS FEARITIRZSEL. A)-2— . 1998:208-225.

4. Agdy oo et IHRSRE. A A ERE.
1997:231.

5. EHRKE, EHR. SAAT, FH Mol BT BRR
B P, KB R et 1987:8(2):32.

6. YT, BRERCY, FEHTRL, BEAAC RER T BRISIIBT ol
Asthma model 42} Cytokineol] W) 2| & F24%. Kt
Hersk 2000;21(3):3-13.

7. AR, BREECE, BREAT, SHTIL. A ASkEC] Asthma
model X2} Cytokine IL-4, IL-5, IL-60] ] X} #2428
KR EErEE, 2000;21(1):31-38.

8. BRMPE. fhREE. Al S RES it 1989:142-144.

9. HARE. 2 ERBL 1. A2 A FE A
1995:359-364.

10. Z=ER5(C, 7L, UGS, B R, REK. HHE A2
< H AL 1990:50-52.

11. Colavita AM, Reinach AJ, Peters SP. Contributing
factors to the pathobiology of asthma. The Th1/Th2
paradigm. Clin Chest Med. 2000;21(2):263-277.

12. Yssel H, Groux H. Characterization of T cell

O%

subpopulations involved in the pathogenesis of asthma
and allergic diseases. Int Arch Allergy Immunol.
2000;121(1):10-18.

13. Stellato, C., L. A. Beck, G. A. Gorgone, D. Proud, T. J.
Schall, S. J. Ono, L. M. Lichtenstein, and R. P.
Schleimer. Expression of chemokine RANTES by a
human bronchial epithelial cell line: modulation by
chemokines and glucocorticoids. J. Immunol.
1995;155:410-418.

14. A3 R &b g Ao A, M EQ719.



15.

16.

17.

18.

1

\O

20.

2

—_

22.

23.

24.

25.

26.

27.

A4 9 39 1 NEEBT EERENEC] BEAS-2B A7 71 #A 49 A 29 [1-6, 1L-8 2 GM-CSF mRNA levele] v)X]= 43

1997:125.

Denise G. Wiesch, PhD, Deborah A. Meyers, PhD,
Eugene R. Bleecker, MD. Genetics of asthma. Journal
of allergy clinical immunology. 1999;104(5):895-901.
R. J. Davies, C. Rusznak, J. L. Devalia. Why is allergy
increasing? Environmental factors. Clinical and
Experimental Allergy. 1998;28(6):8-14.

Heinrich J, Holscher B, Wjst M. Housing conditions
and allergic sensitization in children. Zentralbl Hyg
Umweltmed. 1998;201(3):211-228.

BAAD dHl 7] RS GHRERA S pLog).
NEREEREEEE. 1990;11(2):11-15.

- BREAAD FH T ] TR B iGikel RERE HHAE. R

ERERELEE 1986;7(1):60-67.
ZEAR. HBEEFER 92 a2 &8 Fudte 9.
1996:707-711.

g

CBEEEPOE ARRHE. AEL ALkt

1991:121-125,135-136,334-335,448-449, 540-541,587-
588,581-582,622-623.

William W. Busse. Inflammation in asthma-The
cornerstone of the disease and target of therapy. J
Allergy Clin Immunol. 1998;102:17-22.

Judah A. Denburg. The Inflammatory Response.
American Journal of Respiratory and Critical Care
Medicine. 1996;153:11-13.

Griffiths-Johnson DA, Collins PD, Jose PT, Williams
TJ. Animal models of asthma, role of chemokines.
Methods in enzymology. 1997;288:241-266.

Carlos AG, Carlos ML, Conceisao SM, Alcinda M.
Cytokines and asthma. J. of investigational allergology
and clinical immunology. 1997;7(5):270-273.

Hogan SP, Foster PS. Cytokines as targets for the
inhibition of eosinophilic inflammation. Pharmacol.
Ther. 1997;74(3):259-283.

Holgate ST. Asthma and allergy-disorders of
civilization?, Q. J. Med. 1998;91:171-184.

28.

29.

30.

31

32.

33

34.

35.

36.

37.

(83)

Abbas AK, Lichtman AH, Pober JS. Cellular and
molecular immunology. Philadelphia: Saunders.
1697:250-277.

ol AT A4 2 9 T F7 A 1999;
46(1): 5-16.

Palma Carlos AG, Palma Carlos ML, Conceicao SM,
Alcinda M. Cytokines and asthma. J. Invest. Allergol.
Clin. Immunol. 1997;7(5):270-273.

ol&d, &8 A& Z|BAAA A ] AR H ZA
HAAY 103 7| =g S =0 8. 28 9 5%
7148} 1999;46(1):44-52.

Sue McKay, Stuart J. Hirst, Marion Bertrand-de Has,
Johan C. de Jongste, Henk C. Hoogsteden, Pramod R.
Saxena. Tumor Necrosis Factor-a Enhances mRNA
Expression and Secretion of Interleukin-6 in Cultured
Human Airway Smooth Nuscle Cells. Am J Resspir
Cell Mol Biol. 2000;23:103-111.

Inoue H. Interleukin-8 and airway inflammation. Nihon
Kokyuki Gakkai Zasshi. 1999;37(9):673-679.

Lu K, Qi H, Wang W. The relationship between
interleukin-8 and airway hyperresponsiveness.
Zhonghua Jie He He Hu Xi Za Zhi. 1997;20(5):280-
282.

Ferreira MB, Palma Carlos AG. Cytokines and asthma.
J. of investigational allergology and clinical immunol-
ogy. 1998:8(3):141-148.

Makoto Sato, Hajime Takizawa, Tadashi Kohyama,
Takayuki Ohtoshi, Shigeru Takafuji, Shin Kawasaki.
Eosinophil Adhesion to Human Bronchial Epitherial
Cells - Regulation by Cytokines. Int Arch Allergy
Immunol. 1997;113:203-205.

Zhou Xing, Todd Braciak, Yuichi Ohkawara, Jean
Michel Sallenave, Ronan Foley, Patricia J. Sime. Gene
transfer for cytokine functional studies in the lung - the
multifunctional role of GM-CSF in pulmonary
inflammation. J Leukoc Biol. 1996;59:481-488.

83



