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Effects of Sochungyong-tang on Cytokine Gene Expression in Mouse
Alveolar Macrophage

In-gi Park - Sung-yong Sim - Hak-sung Byun - Kyung-jun Kim

Department of Ophthaimology & Otorhinolaryngology & Dermotology, College of Oriental Medicine, Kyungwon University

In many recent studies, molecular biological methods have been used to investigate the role of cytokines in pathogenesis of
lung discase. This Experiment was conducted to investigate the effects of Sochungyong-tang on gene expressions in Mouse
Alveolar Macrophage. For this purpose, we observed the cytokines {IL-1B, IL-6, IL-10, INOS, MIP-1a, MIP-1p, MIP-1v, TGF-
B, TNF-q). We picked the alveolar macrophage out of mice and cultured it. We analyzed the cytokine gene expression by
reverse transcription-PCR.

The results obtained were as follows :

1. Sochungyong-tang showed inhibitory effects on IL-1p in time and concentration.

2. Sochungyong-tang showed inhibitory effects on IL-6 in time and concentration.

3. Sochurgyong-tang showed inhibitory effects on IL-10 in concentration.

4. Sochungyong-tang showed inhibitory effects on iNOS.

5. Sochungyong-tang showed inhibitory effects on TGF- in time and concentration.

6. Sochungyong-tang showed no inhibitory effects on MIP-1a, MIP-1B, MIP-1v, TGF-B, TNF-a.

According to above results, it is supposed that Sochungyong-tang has the inhibitory effects on cytokine gene expression in
mouse alveolar macrophage and can be usefully applied for curing inflammatory process of lung disease. Advanced studies
are required to investigate the cure mechanism of Sochungyong-tang in the future.
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Table 1. Contents of Sochungyong-tang

L 484 Hig)
R Ephedrac Herba 562
B Paconiac Radix Alba 562
Eil o Schizandrae Fructus 562
-] Pinclliac Rhizoma 562
W Asari Herba Cum Radice d 37
¥ Zingiberis Rhizima 375
B Cinnamomi Ramulus 375
HE Glycyrtizae Radix 375
Total amount 3748
3) A%k R 7171
Aete 2% penicillin(Sigma, USA)  Streptomycin

(Sigma, USA) RPMI-1640 (Gibco BRL, USA) LPS(10
pgmd, sigma, USA) TRIzol reagent (Invitrogen, USA)
oligo (dT)12-18 (Promega, USA) dNTP (Biotools,
Spain) M-MLV-RT (Moloney murine leukemia virus
reverse  transcriptase, Promega) Taq  polymerase
(Biotools, spain)2 AME3lGiom 717]2F microtiter
plate(Falcon, USA)7} o]-&= itk

N
OE
Iz

1) HX Az #e

HAEZ YAMEE Chandler 59 bronchoalveolar
Holl o&f thaa} go] #estgirt. Etylether
2 SN A% T, B Suezye Ao
ol Poig Halel 4Y AR §2E 2o
715E cannulation Al71n HE Eg g, cold
PBS(13.6mM NaCl, 27mM KC, 10mM NaHPO,,
1.8mM KH,PO;, PH 74)E three-way cock 9] §%0
2 234 Yo| 234 uAFEHA T2 XA
A5t ol o 60gg 527 A

lavage

= lavagedl A&

AR A ARES 232 97l 100U/me
penicillin(Sigma, USA)9}  100ugm¢  Streptomycin

(Sigma, USA)e] ¥ RPMI-1640 (Gibco BRL,
USA)E 7hete] AdEAATE AEFd A&
hematocytometer2 AM&3}o] trypan blue exclusion

o2 AAHUY. 24 weil microtter plate(Faloon,
USA)o) 5x10 cellsfwell & 71313 37°C CO; incubator
oA 24z Eot wjkste] AFIL plate wiEl F
A EE A

2) AX ulg

H¥ oAMEE 3% FCS9 1% penicillin-
streptomycin®] X3r¥ RPMI-1640 wizjol A wjk
st} FCSE A&ste RAAES BEAE A
717] g8 A& 39 F heat inactivation (5
6 water batho] A 3087 7t)ste} AHEBHY L
o #jx]& 02 ¢m membrane fililer2 g1 & AE
sk AE  djekle]l LPS(10ug/ml, sigma,
USA)S Z4Zte] FB& FEER 7kt 2043
wjorstgch. AXE 358 o= trypsinEDTA 1
WS 7hstel 371CAA 183 BEARoeH »
25 AEE Besta dA As 93 AR
(1000 tpm, 32)E ato] AHF T Ao M3t
AY oA AFArdM YE RASGT Al
IE 37T, 5% COp wid7lolA wigakitt

3) % RNA £¢

wokstn gle tha) AXol Im¢ TRIzol reagent
(Invitrogen, USA)E A 2J5te] ¥ RNAS E2alirt
235 RNAS] 100 ¢ phenol@} 100 gt chloroform :
isoamylalcohol 24:1)S ¥x & A& F 94 s
= Ag 29 WMEFgozR A2 R
0.5m¢ isopropyl alecohold ©]-§3te} RNAZ HAANZ
& 70% ethanol2 A H 3k 2kd 242A|Zth RNase
free waterol4] RNAZ %9 § RNasefree DNase
A7kt 10°CAA AgstAth

4) Reverse Transcription-Polymerase Chain
Reaction (RT-PCR)
oligo (dT)12-18 (Promega, USA), reaction buffer (50
mM Tris-HCL, 75 mM KCl, 3 mM MgCh, 10 mM
DTT, pH 83), 1 mM dNTP (Biotools, Spain)3} 200
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it “M-MLV-RT “(Moloney murine leukemia virus
reverse transcriptase, Promega)E £-2]3 RNAo| A
o JAANE FAFoeR DNAE FAHAS
PCRE total volume 15 pfol] 10X PCR buffer, 02
mM dNTPs, 2 pmole®] sense R antisense primerS
Yo Egoldl ¢DNA9 125 wnit®] Taq polymerase
(Biotools, spain)S- 30} PCRS AH3}Act. PR X
2L 94T 5%, 2025 cycks?] [94C (30%), 59°C (30
), 2T (18)], 72T 1030 tHPerkin Elmer, USA)
ZZ5 PCR AHES 2% agarose gelol| A A71453h
Rt A7|9E ZFH JERd bande] T density
B4 22 7309 Gel-Pro amalyzer 3.15 o] &3} 7
#.on GAPDH: Control2 AHE3I%Th

Table 2. Sequence of Primers That Used for RT-PCR

Analysis
Aweding | PCR
Gere Sequence ternperare | product
0 bp)
F| 5-2CA ACT gIT CCT gAA CT-
wyp [ ECAACT eTTCCT ght CT3 s |80
Rl S-TTA A AgA CAC AgA TIC3
F| 5-ATg AAg TTC CTC TCT oCA Ag:
16 E Mg L s | w
Rj 5-geT TTg OCg AgT ACA TCT CA3
L FL5CTe 5C AAC ATA CTp CTA AQC gAC -
R $-ATT CAT TCA Tgg CCT'TGT AgA CAC G3
F| 5-Cag gAT CCA T 3
e [ SR AT CATA QA g A TS | |
R| 5'C0C AAg CTT TCA CAg AGC AAT gAC T0C3
Fl 5 :
s 5o AT TC AT g TIC O3 s s
R} 5-AeC TCA TeC geC CTC CTT3
F| 5'4C CCA TAT .
w10 LK toh KT gA3 s | m
R| 5-TCA goC ATT CAg TIC CAg3
F| 5-4CA CCA ATg geC TCT
Mpp |- ECA CCA ATe g€ TCT ghd 55| m
R| 5-TCA ¢IT CAA CTC CAA ¢IC ACT3
F| 5-ATq AAg CCT TIT CAT ACT-
MP-Iy il ik 5 | W
R 5TTA Ti TIT ¢TA T 0Cg3
F| 5-AsA Cgg AAT ACA ATT CA-
T LA mTIEATTCS | o |
R| 5'CTT ggg CTT g€y ACC CAC gTA gTA3
F| 5-AC CTC 41C Gy T 3
Gappy | 28C CTC 8TC (g Thg ACh A 9 |6
R 5-CAC AC ATA CTC AC ACC giC3
(iNOS : inducible nitric oxide synthase, MIP : macrophage

inflammatory protein, TGF : transforming growth factor, GAPDH :
glyceraldchyde-3-phosphate dehydrogenase)
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Fig. 1 Schermes for RT-PCR Analysis
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Fig. 2 Effect of SC on {L-1B expression in macrophage
cells. RT-PCR assay of IL-1f mRNA in
macrophage celfls cultured in DMEM, supplemented
with 10% heat inactivated fetal bovine serum, in the
presence of SC(24 hrs). LPS is a cytokine inducer.
Expression of mRNA for GAPDH, a housekeeping
gene, was also detected as a positive control.

Contiol 12n, LPS 12h, SC 24n,LPS 24h, SC 48n, LFS 48h, SC
Time

SC 10 : treated with Sochungyongtang 10ug/m?
SC 100 : weated with Sochungyongtang 100u¢/mé
SC 300 : treated with Sochungyongtang 300pg/m¢
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Fig. 3 Effect of SC on IL-1P expression in macrophage
cells
RT-PCR assay of {L-1B mRNA in alvedlar
macrophage cells cultured in DMEM, supplemented
with 10% heat inactivated fetal bovine serum, in
thepresence of SC (12, 24, 48n). LPS is a cytokine
inducer. Bxpression of mRNA for GAPDH, a
housekeeping gene, was also delected as a
positive control.
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(1) 25 cycle

Qmm §C ==
10 100 300

c L

Control iPs LPS + SC LPS + SC LPS + SC
10 100 300
Con.
(2) 20 cycle
<= §C «m=>
cC L 10 100 300

Control LPS

LPS+SC10 LPS+SC  LPS+sSC |
100 300 {

Con.
|

Fig. 4 Effect of SC on IL6 expression in macrophage
cells.
RT-PCR assay of IL-6 mRNA in alveolar
macrophage celis cultured in DMEM, supplemented
with 10% heat inactivated fetal bovine serum, in the
presence of SC 24h). LPS is a cytokine inducer.
Expression of mRNA for GAPDH, a housekeeping
gene, was also detected as a positive control.

SC 10 : treated with Sochungyongtang 10pg/m¢

SC 100 : treated with Sochungyongtang 100ug/m¢
SC 300 : treated with Sochungyongtang 300yg/m¢
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Fig. 5 Effect of SC on IL6 expression in macrophage
cells. RT-PCR assay of IL-6 mRNA in alveolar
macrophage cells cuttured in DMEM, supplemented
with 10% heat inactivated fetal bovine serum, in the
presence of SC (12, 24, 48h). LPS is a cytokine
inducer. Expression of mRNA for GAPDH, a
housekeeping gene, was also delected as a
positive control.
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Fig. 6 Effect of SC on IL-10 expression in macrophage
cefls. RT-PCR assay of IL-10 mRNA in alvedar
macrophage cells cultured in DMEM, supplemented
with 10% heat inactivated fetal bovine serum, in the
presence of SC (24h). LPS is a cytokine inducer.
Expression of mRNA for GAPDH, a housekeeping
gene, was also detected as a positive control.

SC 10 : treated with Sochungyongtang 10pg/mt

SC 100 : treated with Sochungyongiang 100ug/mé

SC 300 : treated with Sochungyongtang 300g/mé
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Fig. 7 Effect of SC on IL-10 expression in macrophage
cells. RT-PCR  assay of IL-10 mRNA in alveolar
macrophage  cdlls  cutured i DMEM,
supplemented with 10% heat inactivated fetal
bovine serum, in the presence of SC (12, 24, 48h).
LPS is a cylokine inducer. Expression of mRNA for
GAPDH, a hoiisekeeping gene, was also detected
as a positive control.
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Fig. 8 Effect of SC on INOS expression in macrophage
cells.” RT-PCR assay of iINOS mBNA in alveolar
macrophage cells cultured in DMEM, supplemented
with 10% heal inactivated fetal bovine serum, in the
presence of SC (24h). LPS is a cytokine inducer.
Expression of mANA for GAPDH, a housekeeping
gene, was also detected as a positive control.

SC 10 : treated with Sochungyongtang 10ug/mé

SC 100 : treated with Sochungyongtang 100yg/m¢
SC 300 : treated with Sochungyongtang 300ug/m¢
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Fig. 9 Effect of SC on MIP-1a expression in
macrophage cells. RT-PCR assay of MP-1a
mRNA in alveolar macrophage cells cultured in
DMEM, supplemented with 10% heat inactivated
fetal bovine serum, in the presence of SC (24h).
LPS is a cytokine inducer. Expression of mRNA for
GAPDH, a housekeeping gene, was also detected
as a positive control.

SC 10 : treated with Sochungyongtang 10pg/mé

SC 100 : treated with Sochungyongtang 100yg/mé

SC 300 : treated with Sochungyongtang 300ug/mé
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Fig. 10 FEffet of SC on MP-1B expression in
macrophage  cells. RT-PCR assay of MIP-1B
mRNA in alveolar macrophage cells cultured in
DMEM, supplemented with 10% heat inactivated
fetal bovine serum, in the presence of SC (24h).
LPS is a cytokine inducer. Expression of mRNA for
GAPDH, a housekeeping gene, was also detected
as a positive control.

SC 10 : treated with Sochungyongtang 10ug/mé

SC 100 : treated with Sochungyongtang 100y¢/mé

SC 300 : treated with Sochungyongtang 300g/m¢
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Control tPS
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Fig. 1 Effect of SC on MIP-1v expression in
macrophage  cells. RT-PCR assay of MP-1v
mRNA in alveolar macrophage cells cultured in
DMEM, supplemented with 10% heat inactivated
fetal bovine serum in the presence of SC (24h).
LPS is a cytokine inducer. Expression of mRNA for
GAPDH, a housekeeping gene, was also detected
as a positive control.

SC 10 : treated with Sochungyongtang 10ygfm{

SC 100 : treated with Sochungyongtang 100ug/mt

SC 300 : treated with Sochungyongtahg 300ug/n/
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Fig. 12 Effect of SC on TGF{} expression in macrophage
cells. RT-PCR assay of TGF-B mRNA in alveolar
- macrophage cells cuftured in DMEM, supplemented
with 10% heat inactivated fetal bovine serum, in the
presence of SC (24h). LPS is a cytokine inducer.
Expression of mRNA for GAFDH, a housekeeping
gene, was also detecled as a positive control.
SC 10 : treated with Sochungyongtang 10ug/m¢

SC 100 : treated with Sochungyongtang 100ug/m¢
SC 300 : treated with Sochumgyongtang 300u:g/m¢
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Control  12h, 12h,SC  24h, 24h,SC 48h, 48h,SC

LPS

Control  12h,

12h,SC 24h, 24h,SC 48h,
Ps LPS tPS

Time

48h, SC

Fig. 13 Effect of SC on TGF-$ expression in macrophage
oells. RT-PCR assay of TGFB mBNA in alveolar
macrophage cells cultured in DMEM, supplemenied
with 10% heat inactivated fetal bovine serum, in the
presence of SC (0, 12, 24, 48h). LPS is a cylokine
inducer. BExpression of mRNA for GAPDH, a
housekeeping gene, was also defected as a
positive control.
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Fig. 14 Effect of SC on TNF-a expression in macrophage
cells. RT-PCR assay of TNF-a mRNA in alveolar
macrophage cells cultured in DMEM, supplemented
with 10% heat inactivated fetal bovine serum, in the
presence of SC (24h). LPS is a cytokine inducer.
Expression of mBNA for GAPDH, a housekeeping
gene, was also detected as a positive control.

SC 10 : treated with Sochungyongtang 10gmé

SC 100 : treated with Sochungyongtang 100ug/m¢

SC 300 : treated with Sochungyongtang 300pg/né

11



g v{QIF IR H el 3A] A8 A3E(A06Y 129)

o

AN Y BPR A5 IR FER
R ERAKESE RoR I )5S 45
BT AHRH 9L VA AR #HE
s 8 53 RERS) AW 2ol iR
7} Liishe) maks} ko) QAW

A2 34299 Z7l2 HAB) FZea YE
g 9, 229 7L A%A ooz A% %44
3=, gastE, AAN8E0 2 999 Hu 9
o2 ojgd) Ui 3F7)8) Wol7) AL WY SojR
o whgat WY w)Eo)d wgoe Uehdth o)
N Gfsold 47} 9NN AU MEW 5
o) d2e BY, A AL IS 4 Yol A
2 BEWE =¥ 59 Solshl wese
B pEs BEE Q9TE AN B U
ST Aple) EEES FAsE AL T

RERIES 37 B GRS A GEee
Ut ARt S HERSEE 5T Hilkel
ofate] olFoiAu] N che Mkl EA
AR RSN Agsse) o)Hd HiEss THRS)
E¢& o} Bigiffaol ols) AAET it fieR
e 2 Tiiaol olsle] olFoixu} 7o) et
Ae THIES BMilET obd 47, K%L Fufiik,
KEfel oJste] o)Fojnct?

GEE RIES o= Ao AR 4iist
A g Aol dex RHECE GEEEEdo]
HiE whgale] WEsie sistdgEdoly Tois
Foll o3t 245 sghEe] 3 miEe) HeR, i
Bl FEE Ot TGS KT o, He) 8
R ] BER dF0] sl o) 4o
=R

Aao] ATE Mo &E TR Boiske A
T} ATk o) B3old MiaEEe) K
GERMENN ZHE cytokineo] o|HA Bolstm A3

12

2 81 YA AsRez rugw ged 28
dshZel wste xdss HESe Ao
AN Yok

Cytokineo| @ %F4ufKimate immumity)? SEHES:
Hi(adaptive immumity)o] FAsHE AN Hulsle
gudza 1 AZ o 715e 2dsked £X
4ugirol BBHe cytokined monokineo|et F20]
PEGuol BolBHE cytokineS-& R TYZTAA
2l ymphokieo|dt 220h Lymphokine
RS vgse] gAslY WI st A4, HEsE
2hz4 de ¥l F487 s BHER
interlenkin (IL) ©.2 317 31 macrophage”}
e 9% 842729 monokine® monocyted]
AAFELAL grlais Ao

Cytokine | @714 el Sojzel A&
o YE7E AT 1 PUS AR GI
P71 BABNTIEE B ZE7)RS AT
2 cyokine®) BEF 447 A8 2338
S HAE 90l £ 9o

o) Qo (IR EEFRER) o “ER
Hor R BRI, (R R A “E
v, EEAEN JPRAT,  (RRT - FadaR) o
TP HEDE,  (ER - ESEER) oE
TR TR dosiole shaen (BE -
EAEY o CREER AR SPTREREA
(FBAE - 11R) ol MR WAL elet B
o0 Moposre) Wedojah: s HAMS 2ol
3 Yk

INERERS W RS (R) o) Ae 1A
f Ao ST LTAAR W AT
W SR SUMEAT] MG SR
Fom, B DR W SRR ST
Bk ESGER I ERE LT Sl BREE
B, ydess 977 Qe Rew 49
A 3loh,

NEEEBOIERE BT ABO] Rffkel 2AE
£ o] GUUERT OO Keh sestd I kR

i

)

>

Ho (0



uiel7] 9] 3] : EkBo] A9 B AR Oytokine BT B8l wlde 9%

hol RILFRLE {bah=t) Uy Ek 5 2
g9 PERE 38t BE FHsle Aolmg o
#F AR £ 259 FEHT FFEA
3] Kio] B¥EsHA St Aoy o] INERERS K
gol LT Eiste] o] /A e dode
A A@dhe @H Holh¥

I FRYES 47 AHRE FES ¥R
BEE, B, FKEES a8 SN
g3l BMEH, S, SfRkGTlY AT
BHEste] o, WE, 4 W, e fEE
Histe {HRILE, RIS, BEskssle 2%
itk & #PES FRSIY HBE BRI, B
fegralhy GBS sl BdRE, EFgERst
HRe Fhaste s, Bewkse s
st fehiRs, Fih S HREE] g%
et

ol QoklH /RS RO K KR
& TR EAEeIe g HeEst
doto] BEE RSty HED M Ebecst
T EHRESS AKRTE BabRst %5t
el #Ee HAs LEE HRbEse #E
HEES RISl (BRAEKME MRS
bekFusle izt g9on”
Ko g2E AREECR Kekol HEsA H
o sEssht Wiio] UXgkm mitslel (I,
BT, Tos, WS, RS Ro] P9 Z2ARS X
g3slo] ks kol o Fow fi(no 7)¥o]
Aow FL kST FHE (1(eo)n e ZA)
SET 5 Yol BT, SR, 28N
oK Mk 2 LR kel YA 89w
=N

AN g ATe €M) F, HioEEcn
8, %" WY TG WS SRSEEH
B gelx) mige 3FME )BzAd
I0e 98, 47 dyr mard 879
JALFW fefzfifacl] wixle 9382 dusiyth

% iV /RSO asthma model W19 cytokine

=
[
A

% -~

T,

Uy

o

L1, IL4, IS, IL-10, IL-13, TNEa o njX|&= 93
g, F%= ERET ek EEREe 1R 2 WV
3 allergyh$3} ffiglEel WX 4L, = 4
79} B cellojA] IgEe] #H]9} cytokine AXtol o3t
eSS E3E gt

T2)3 ERKEOIA belp T cell o Aol v
fago] vlXE d%d Bg A7 £77 o &
Yo \Efagel ¥39 Thl cell T2 cell
cytokine profiled]] U]XE 4L, E H70] /NEEE
B3 NEfEEmIbEe] BEAS-2B AMIEE: A9
A E9) IL6, IL-8 Z GM-CSF mRNA levelo] m}x]&=
A B3t AU

olgoilr B ule} o] A9 HEEEY FF
AFEo| cytokined FAOZ BisA o]FoXn
Aed F2 g4 dAd 2WE 9F 4}
tegen He A7) AN Fad Hxe) ui
AES FA0Z & A7 Uik bex £ 4y
oAl /NERERo| IL-1P, IL-6, IL-10, iNOS, MIP-1q,
MIP-18, MIP-1v, TG, TNF-a £z} @8e] n]X|
T 9%e ZART

T E7] dojr|dd] #ogh= AERE FHE o
AJM X (alveolar macrophage), %37 (neutrophil), ¥
23 (lymphocyte), TAHT (eosinophil), Q71T
(tesophil) 2 wWHAIE (mast cells)o] it 23l
A Az dAAEE ST TN feiE AT
2 g GATE AHA alveolar epitheliume] 3
Aol 22] JAY LSIMel| A7glon #Hzz)
oA FHog o]Fo] Bzl IgG &4 2
CH+EAE AYz U3 lysosomal granuleo] Bo
o @zuee) uAAE pud’
IR £ F2 2A4std dATAEAN Lol
ol 1 AEsHH A9 F8F He lymphocyte
activating factor 24 CD4+ T ¢Juito] 248¢t 5
4 2 Ny o 2uE E380 dRgdEs
BAsIe] WYY RAe Yoyl Aoy AP
% Wy g FA70 ¥-g3led
doule g ZEANE 7)%5¢ shed™? BATA

13



@ietolullyui o34 4BA AT (N6 129)

X 44T FERIL Be BAEZAE FEd
o 283 1B A4 $A9) 7]EelA o]
37t proinflammatory cytokine 22", 2 Ao
M /R 50 BE 23S AYS 4 25
cycle®] PCRAJA = IL-1B9] 2dolA v]Al§ sjols
EHA 20 cycles] PCRJA = LPSTE ) 73S
o H2EA FE gEHoT HAA BHL oA
Bk = He Azl we 2ol AE 25cyde
o A 12ARE 4NZ BAZ BFM  $3z}
LS AA A Hcyclee] A4 24 oA
A E&o] AEY.
162 24319 TAZON 4459 BAEI} &
A BIAER v3lshe FFUAE fEsh 232
2 SEAGY. ) uigd TAZE 243
L2 +8AE EE3ANA 28 AANAN A&
2T dha A3 THEY LET BEHGDY
T 6L T cellofd Rulde 49 248 ol
AAE dodle Aow AL B AgeNe
NesfEle Y WE ZRE 298 2} 2Scyce
% 2cycle ZFoJA $EYEHeoE fA4 LHS
AASHL £ HeAzl wE gwHdAE
25cycle?] 7% 127474 2447 AP AL L6
o Az ol Zrlglen 48N Aty e
o Hl2a Zasidch 323 30cyded) AS 124
T ARPE AE 94 2 Qe 2483,
BAITE AL Aol 12 wdol ARHY
123

IL-102 36kDa homodimeric cytokine©.2 43 3hg)
HAAE 2 FEFM £8l50i cytokine synthesis
inhibitory factor2 L#AGTE Thi YETTo)A 9
IEN-Y, 129 348 st dAAHERA L1,
IL-6, IL-8 o] HF cytokine A4S A48 & ol
2 Th2 YEZFA9) IL4, IL-5, [L-13 2HlE oA
317 mEe 24y 4FHsE Wl @
o549 BT 2ol AgHos zgaAn
BAZI} plasma ¥ Balg oheo] 152 W9
ZREU] YA sk mebd @z

14

A FAFT ZE2 S cyokineo ® 53] IL-10&
Aol Z715)E oY 4F cyokinedd TNRq,
GMCSF} 9% &49 iNOSY gAe dAsk:
Rog AR} B AYoM Fxo me i3
£ 20 cycle PCRIA 10pgml S AH2AL H 9ol
271 Ag WY 4 Ao, dE FrME
ok 93 74 Rake Aoz vehth E A
g At} e FI= 2cycled} 2Beyce BF 484)
e AYF 1247 AN 10§37 28
£ 277

WAAZA AMEE §42 S Zdse
Aoz A2y AoT INOS (Inducible Nitric Oxide
Synhase) 7} EABT” ol RE UAHLA 2719
Augoly 2% AT ¥ o Agshe TP
Ao Bojake Nirosamined 4443} DNAS &4
A7 wREZE BEY 24840 oi7iReld,
2 AgA 25 cycleg} PCRoj A& 2F71¢) iNOS
& 7+ AL BYI 20 cycde PCRY 7A$olA =
SCI003} SC3009) 7% iNOSe] wao] A5 2
259l

A ENA AAEE cyokine F MIP-las o
S 2AHE Ao AU B Ao
EBo] MP-lae] wae] A Pge uxx)
o2 »olth 18l MIP-1p9
fgol Az wade o
bt & MIP-Ive) A9 94§44
T7HAIIE Ao g Yeltth

TGRp= WSR2 A 1107} tlio] W
A cytokine®] UF 0T Regular T cello] g3} £
HjRek? B ERRERL A, AOES BEEHE 59
st Wy BEY S5 s)BRAY K
Mg airway remodeling)o] o] FIFF HEE
don g¢AANG™ & TGRp: YAZHES
B cytokine©.2 T cellol 4] Buls= [L49) 28
2 sk AL AR Hor AL B
AGoly T BE ZFANNE o ZrksA
on A Az W& AuelrMs  2Scycledt

olN
|

3t
oot

fu

N3 2

~
=

P,

rir o
D

nE
s
tjo
L
o)

O
2
rlo
pos

lo rir

=X
X1
tl
£ 3¢

o 7



wely) 9] 391 @ /jkEigol A9 B RN Cytokine MET Lok viAlE 9%

Weyde TSN TGRS §A74 2o] 71500k

TNF-oi= lipopolysaccharide(LPS)ell ¢} 24% 4
FATNA F2 BulE 1 9 THE, HBAE,
NKAIZOA AM%E 3 I-19) 7153 ZE 8ot
7150l 9 Holurd. Qd¥ddHE AFoz 0,
L6 I3 ANS 383 TAZYAT BAE 8
A 3 BxARz g x¢ Z7i9
hisamine]  EH)} me] §5L  fuehs
cyokine 2 GEFMILIL 71 olglsE AL
2283 AFeoln 458 23N a7
7 HFARAL AFEA JREFAZ 95
HEE FUNA Sol2e BAsT AT L 4
FALS AN, T3 FTH 429 ANE
dAste L], 16 5 fEate Sojdoduigst
FAAZNE) F28 AZA B INE
BG4 7|so)x wEEE, o] NFkB,
1, e HARlzte] 84S B3 FadAMe 4
1S Z7Fed A4HE Aoz AR
0P 2 AgexE A3FF0] 2Scyde PCRIA
10pmeE Qe 498 AListns TNFa 3
2 2] doe 48 dehiA] ggit

olate] AgolA &GSl W dAMTe 11
B, IL-6, 1.-10, INOS, MIP-1a, MIP-1p, MIP-1y, TGF-B,
TNFa9| #3 ¢d Axo s o4 e 23
g2 ¥d 53F7) uo 45uae s at
Ae Aoz AlmsEi. deby AMFre] HAH
ul o
il

[~
rir
riu

olN '%

o

) 2eix) Ao g ARAR 248 5+ 98 R
2 3V BF A3 BY A7 ol oA

A2 870989 27lz 2% AuA 2 9
Aglo] B2 9o} o5 LAE A Y W7

S £3) sk 9208 Bs) AT
o AZmeulgo] Belshe Cytokineo] B AT

7t EHAT AUek o] =EdME HEE 2 9
A A Bo] ALgHE £3FT Adol A i
HZ9| cytokine 212 HEo v]HE 9FE A
3ol gt 22 AL Ik

3%

ofl

LPSE AR ¥ ARz I-1p

Fo W& &7} M| o

3 254 AAEE By

e 1PSE AFE ¥ gAAZY 16

£ F5d 02 238} AP B2

&3 2504 A" Ry

3. A%3FY2 LPSE AFd ¥ gAAEY IL-10
ol A% 55d wE M gdg 4%
Holx) Falgon} XAzl e A

Z7h 2o 4394AE 7dE & U

ot 1o b
on
o
of rlo

3!

*

(a4
b
o,

lo.
ox

o

ARREe [PSE A2" ¥ ARy
iINOS9) 74 AP AAHE Btk

5 AX5g2 [PSE A=Td ¥ gAML TGF-

B 7% wko] WE Ao ozt F7t

£ Ry AN B2 FAT TFN

Z7P9NE Aeg veh 439AE JIne

Hge 1Sz A3E A gy
MIP-1a, MIP-1, MIP-lv, TNFag] A$¢ 27|
e AR 29 RO ekt

ol AFAH, »3FFE LPSE =T ¥
AMES FAA 2EE AdAse AP dE
do} 3F7) e 4% 28E AT A0R AR
AR

1. Umetsu D, Mclntire J, Akbari O, Macaubas C,
Dekruyf R. Asthma: An epidemic of dysregulated

15



ol R salA A188 A3T(0069 129)

. Jagasy W

- A gtael Ao

immunity. Nature Immunol. 2002;3:715-720
A 7139 Ag AEdqEd
WETE 1990:237

R AVARUE. 4G AFEI. 1997

67

A 3EF7E HE HE
it &y, 1994:43-50

5. Z3F A98E AL Y. 1988:67-74

10.

11.

12.

13.

14,

15.

16.

16

. Chung KF, Bames PJ. Cytokines in asthma.

Thorax 1999;54:825-857

. Lanny J. Rosenwasser. New immunopharmacologic

approaches to asthma: Role of cytokine
antagonism. J. Allergy Clin. Immumol. 2000;105:
586-592

. Lasky JA, Brody AR. Interleukins involved in the

pathogenesis of chronic airway inflammation.
Rsep. Immunol. 1997;148(1):39-47

Col8T, A% FYHANDE Mg olEF
\ﬂ 1996:12
T HA W ME 493
1997:426 :
HE, AL /NEEEBY T BF 4FH
AT A3 selul=F3. 1987;10:643-664
z247, AgA, Ag7), ojHdF. S &
YA mEe WPREHET FEHgd tixe
A5k 7398k 1999;15(1):78-89
e, AHA, A7, ol¥T. NFHiEgel
Asthma model 1} ¢) cymkmeoﬂ o= g A
8 ghol =83, 2000;23(1):71-88
oldld. /e MdvEREB 18 2

V& allergyt$ 3 ffiighEo] vixe 9% o
Ak HAEHS = 2003

WRs, olRL, VAF, BAYE 479 BAE
oA IgE9] ¥8]9} cytokine AJAboll ThEt /v
fgmel & ojgebh sl A 2003;24():
249-259

SR, /RGOl F8E Thl cell 2 TR

17.

18.

19,

20.

2L

22,

23

24,

25.

26.

27,
28

29,

cell cytokine profiled] #]X& 9. Zsigjstn
HALEH =8 2004

AL pEEET  EERENDE
BEAS-2B AMIEEZ39AEY IL6, IL8 %
GM-CSF mRNA levelo) t)X& 9% 33
8}3)=]. 2003;24(1):74-83

R RHEE N mlE 19914

Sousa AR, Lane SJ, Nakhosteen JA, lee TH,
Poston RN. Expression of interleukin-beta(fL-18)
and interleukin-1 receptor antagonist(fl-1ra) on
asthmatic bronchial epithelium. Am. J. Respir.
Crit. Care Med. 1996;154:1061-1066

Peter J. Bames. Cytokine modulators as novel
therapies for asthma. Amnnu. Rev. Pharmacol.
Toxicol. 2002;42:81-98

Pretolani M, Goldman M. IL-10: a potential
therapy for allergic inflammation? Immmmol.
Today 1997;18:277-280

Kips JC, Tavernier JH, Joos GF, Peleman RA,
Pauwels RA. The potential role of  tumor
necrosis factor @ in asthina. Clin. Exp. Allergy
1993;23:247-250
REELEREL LAY
5. 1987:123-141
ojAH. HANG
367-388

A% Immunology. A& 17esh 2000:1,
58-65, 154-156, 260-265

87 gy BABA olH FH22
Y B Aleh Cyokines] sk Ay ¥
TE71A3 1999,46(2):175-184

BAE. AT EAAGS A g PEAL 2002:440
Abbas AK, Lichman AH, Pober JS. Cellular and
Saunders.

B2 AL Agdss

s AL YT 1985:26-35,

molecular immunology. Philadelphia.
1997,250-277

Palma Carlos AG, Palma Carlos ML, Conceicao
SM, Alcinda M. Cytokines and asthma. J. Invest.



31
32.
3.
. FIFR FEEHED 92 M0 599

33.

38.

39.

41.

LA, ol8T. RS G,
9%

uhel7] 9 39« /HRagol 479 i AR Cytokine BET 93l viAE 9%

Allergol. Clin. Immunol. 1997,7(5):270-273

. BT R BETIORRIE. S BEREBRR

BetikREs. 1981:37, 38, 55, 57, 78, 82, 118, 119,
122, 181, 213, 249, 256, 34, 305, 319, 326,
347-378

RbR. PRE2E ML KB 1989:
142-144

REE R BreE A& EE. 2000230
FEC. HEE N ANt 1987:51-52

£4. 1996:707-711

BN ARAEREE. AR A& XK
it. 1991:21-125, 135-136, 334-335, 448-449,
540-541, 587-588, 581-582, 622-623

. OB BERERE. e Aduguzds.

1996:125-127

e

A 39 A& mAe
7. 1985;(1):129-138
olF. /NEHELEOl €AY Y R
BALFU] HAAN X n)Xj& Gk i
AALEH =7 2001

N95, @S, NAF, FFE IS
Helper T cell®] &4 vlx& 48 Tz
W) 8}3) %), 2002;16(4):693-700

AN AANRA ] HE fAAZAX TNF-
q I-1B, I6 % L8] Fujel &t AT 4
8 2 5357]23k 1998;45(5):942-952

Palmi M, Meini A. Role of the nitric
oxidefcyclic GMP/Ca’" signaling pathway in the
pyrogenic of interleukin-lbeta. Mol
Neurobiol. 2002;25(2):133-147

A8 el

effect

42,

43,

45.

47.

48.

49,

50.

51

Watkins LR, Hansen MK, Nguyen KT, Lec JE,
Maier SF. Dynamic regulation of the
proinflammatory ~ cytokine, interleukin-1beta:
molecular biology for non-molecular biologists.
Life Sci. 1999;65(5):449-481

17, 242 o Qs 48, 4g, gXg
A} 1983:47-81

Roitt IM. Essential immunology. Chicago.
Blackwell. 1988:193-199

o], FF, A& 7IBAAANA 71#A]
AEAR A 103 7|45 45e] F84.
A8 D 557123 1999:46(1):44-52

. Briere F, Bridon JM, Servet C, Rousset F,

Zurawski g, Banchereau J. IL-10 and IL-13 as B
cell growth and differentiation factors. Nouv Rev
Fr Hematol. 1993;35(3):233-235

Ferreira MB, Palma Carlos AG. cytokines and
asthma. Journal of investigational ailergology and
clinical immunology. 1998;8(3):141-148

Thomas PS. Tumor necrosis factor-alpha: the roll
of this multifinctional cytokine in asthma
Immunol Cell Biol. 2001;79(2):132-140

©]48. TGP FAAENE ELAXIZS invitro
o} invivoEA] ot Fhdigtad g, 1998
Nakao A. Is TGF-betal the key to suppression of
human asthma? Trends Immunol. 2001;22(3):
115-118

Sagara H, Okada T, Okumura K, Ogawa H, Ra
C, Fukuda T, Nakao A, Activation of
TGF-beta/Smad2  signaling is associated with
airway remodeling in asthma. J. Allergy Clin.
Immunol. 2002;110(2):249-254

17



