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= Abstract =
The Effect of Theophylline on Eotaxin mRNA Expression in
Pulmonary Epithelial Cell Line A549

Min Soo Han, M.D., Jee-Hong Yoo, M.D.*, Hong Mo Kang, M.D.*

Department of Internal Medicine, Dong Suwon Hospital, Suwon, Korea,
Department of Internal Medicine, College of Medicine, Kyung Hee University, Seoul, Korea*

Background : Eotaxin, a CC chemokine specific for eosinophils, is implicated in the pathogenesis of asthma by
recruiting eosinophils into the airways. Theophylline has been used for the treatment of asthma and recently
was proposed to have an anti-inflammatory action. The aim of this study is to examine whether theophylline
may inhibit the ecsinophilic airway inflammation by reducing the expression of eotaxin.

Methods : The expression of eotaxin mRNA was assessed by Northern analysis in A549 cells 4 h after stimu-
lation with TNF-@ or IL-18 And then, theophylline was added to A549 cells stimulated with 0.1 ng/mlL. IL-18
Results : Eotaxin mRNA expression rates induced by 0.1, 1, 10 ng/mL TNF-g as compared with S-actin,
were 7%, 22%, 28%, respectively. Eotaxin mRNA expression rates induced by 0.01, 0.1, 1, 10 ng/mL IL-18
as compared with S-actin, were 10%, 42%, 63%, 72%, respectively. Eotaxin mRNA expression rates after the
addition of 0, 0.001, 0.01, 0.1 :M dexamethasone induced by 10 ng/mL TNF-¢, as compared with f-actin,
were 27%, 18%, 8%, respectively. Eotaxin mRNA expression rates after the addition of 0, 0.001, 0.01, 0.1 ;M
dexamethasone induced by 0.1 ng/mlL IL-18 as compared with B-actin, were 43%, 47%, 12%, 8%,
respectively. Eotaxin mRNA expression rates after the addition of 0, 0.001, 0.01, 0.1, 1, 10 mM theophylline in-
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duced by 0.1 ng/mL IL-18 as compared with S-actin, were 48%, 40%, 33%, 22%, 16%, 14%, respectively.
Conclusion : These results suggest that theophylline may reduce eosinophil infiltration of the airway at least in
part by reducing the expression of eotaxin under the conditions of these experiments. (Tubercuosis and

Respiratory Diseases 2000, 48 : 898-908)
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7NBARA L 71%e] AR A &S B 9%l &
AR 27 a702" A A 7% TA 3
&ol F71E 1 Fol TAHA adcke AMde 2
Aol 34 A&l 7BAAN ] Ao a3
AT 3k Y& AR T}

Chemokine & |ZM ¥ =3 a4 e 2t
NENBAES] FH o2 AR F 409F ]
de Ao =g, oF 8-10 kD =7)e] gd
ojn] olul:it MPe] YojA FEzk 20-70% <
FAdo] gltks Cysteine residue?] 9x|o] wa}
CXC chemokine?} CC chemockineo.2 &3}
IL(interleukin)-8& ¥ &3h= CXC chemokine2-
F2 FFT A¥ e Heli RANTES
(regulated on activation, normal T-cell express-
ed and secreted), MCP(monocyte chemoattr-
actant protein) 5-& ¥&sl= CC chemokine® F
2 34T 4 9T 3% 3eAe Heldh

Eotaxing guinea pig2] #HdA gejdles A=
¥ s @9daA CC chemokine?] dFo|H
SN BojHog gt AR 3T
2L §58tH. Eotaxin® AR 2487 A4
A ZFsiAl, zeln o, FA, ¥, 7, AP, ¢
&, Hy, FAIZAMe 48 gEdn. TNF
(tumor necrosis factor)-a T IL-189 2=
el 7= EFl A5499 BEAS 2B o4
eotaxin mRNA 9] ¥3o] Z7)5dy Z7}5 eotaxin
mRNA ¢] 2388 dexamethasoned] 9& AR
o &g AR #AEY 7 ¥ 7jEAEE
AHHHNA eotaxin BHe] F7P7t A= =H o]

A% 272 eotaxino] 7|E AN 47 €%
Heoz sl A0 Fo3 L 3 FFHL
2 718A A 9 e elo] #gE AR

503 ol4 Z1BAMA Y ABAZ AHE-FE O the-
ophylline& #8-7170] phosphodiesterase& Hl&
olgog 9AIEe 7|BX FBVAFWE]  cyclic
AMP 328 ZvINZlees 718x #3ads o
oFlE Aew 4EA Yot ey AAlE 3
g% A8FEY 10-20 mg/L oAe 718X 3=
g2 viay Hntt JzA” 4 giFAgr g
F2 woley olAe] 7|BAML A5 F4 FAEY
o] HZol ¥R} olejd BHNA & W 7B A
oA theophylline?] g &de= 474 95%
£0] AAE EA] o]Ro)A 1, o] eotaxing] ¢
Ao} #do] & Ao 4% 5 Uk 2 o}
2} theophylline®} eotaxin W&o ti§ ATFRIE=
ZUjglell glglemz ek theophylline®] eotaxin
o] BEe JAFGE o] theophyllines] ¢ 27]
A 47489 83 879 szt 2 Aol
uj2bx] £ A= theophyllineo] 7]=43| A ¥5)
A eotaxin mRNA¢] @& AAIsl=A] golur)
Aeted $4 QA A= ZHMEE IL-B £ TNF-a
2 2p238}0] eotaxin mRNAS 2EE& Z/MX 3
theophylline & 7}8}o eotaxin mRNA #¥& A%
&

cead U uby
1. ME sl

ol =AM EFe  A549(lung  adenocarci-
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noma)t P EFLYo A HFAUTE AEFE o)
%2 10% fetal bovine serum(FBS)o] #H7}g
F12K ZZujo} (GIBCO, Grand Island, NY,
USA)9 penicillin-streptomycin 100 U/mL& ¢
& 5 37C, 5% CO, wjF7|oNA AdiujF slgict.
Cytokine (IL-8 TNF-@) o8 A}=8t7] 24417 A
o= FBS7} EolQlA] 92 g s msis
.

2. HIZEXS A8

1) IL-8

Recombinant human IL-g (GENZYME, Cam-
bridge, MA, USA) & 0.1% BSA-PBS®Z 343}
o 0.001, 0.01, 0.1, 1, 10 ng/mL&] %8 AS549
AZE 4zt 4T B AT Fol MEE £A8
et

2) TNF-a

Recombinant human TNF-a (GENZYME, Cam-
bridge, MA, USA)E 0.1% BSA-PBS=2 3j43}
o 0.001, 0.01, 0.1, 1, 10 ng/mLe] %2 A549
AEE A2 447 B¢ AT Foll AEE FA3)
Ak

3) Dexamethasone

Dexamethasone(Sigma, St. Louis, Mo, USA) &
ethanolz 343}y 0.001, 0.01, 0.1, 1, 10 x M9
=2 IL-8(0.1 ng/mL) E== TNF-a(10 ng/
mL) 2 A3387] 308 Aol 244 Fosn IL-pv
TNF-a %o 422t ¥ AZE A

4) Theophylline

Theophylline(Sigma, St. Louis, Mo, USA) & &
2 M3y 0.001, 0.01, 0.1, 1, 10 mM2} =
2 IL-B(0.1 ng/mL)%} FAl T3l 4412 ¥
d AEE FAsIA

3. RNA £2|

RNA %zl RNeasy mini kit(QIAGEN, Hilden,
Germany) & o833t wWigd AEFE FA3}
o 300 g 583 AR F AEAL e,
AE HAES 600 mLe]l RLT buffere] 10 uL/
mLe] B-mercaptoethanolg A7}3le] N¥EE #4d
sl 19 €332 70% ethanolg H7iste] &
33 & RNeasy mini spin columne] ¥ 3
8,000 gollA] 15x37F A4Ee 3ttt Columnd
700 pLe} RWI1 buffer& Y3 8,000 gollA 156%
7+ gAEe s A28 2 mL tubes] column
€ $7) o 500 pL2] RPE bufferg 93 39%
Wyog diEe ok Bl columne] 500 uL
o] RPE buffer& ¥3 14,000 gollA 287 948
2l8le columne] £#% membraneg HAZEA|IFT
Columng 1.5 mbL tubeo] &2 50 pLeol
RNase-free water& g3 800 gof 187 g4&g
3le] RNAE Rajsiginh. 2egk RNAE -70°C 9
L-Rii o

4. Northern blot analysis

1) Northern transfer

20 pg¢ RNAd} 25 pLe diethyl pyrocarbo-
nate(DEPC) Hald /<, 4.0 uLe 5xfor-
maldehyde gel-running buffer(0.1M MOPS, pH
7.0, 40 mM sodium acetate, 5 mM EDTA pH 8.
0), 3.5 uL9 formaldehyde(37%), 10 u L9
formamide® T3l 65°ColM 1587 7198
g 1087 BAE o £33 A dAEest
3 2 pLe} RNA 2351%d(50% glycerol, 1mM
EDTA, pH 8.0, 0.25% bromophenol blue, 0.25%
xylene cyanol FF)}3} 1 uL9] ethidium bromide
(1 mg/mL) & Aristd EFE F dalEd 3
o

A7)195L AL 1xformaldehyde gel-running
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buffero] @i, RNA sampleg &4 welld] ¥7] &
o] 5 volts/emZ 587 wvlg] 71=3% & RNA
sample® ¥& ¥ 5 volts/cmZ 3AJ7F 308 E<H
A719%E stden, A719% Fol W 143 4
o2 A W A AL wHFEAL. Hol=
20xSSC 8MoA] Turboblotter(Schleicher &
Schull, Dassel, Germany) AFX& 16A]7F o}
3¢t Aoyt B ¥ membraneg 6xSSC=E 5
2 A o AeoA 3087 T F 80T
vacumm ovendl| 2A]7t F<t HEx]giT),

2) 2AIR} AR EX]
222 WA ®A= Rediprime Kit(Amersham,
United Kingdom)& ©]&3% random primer %
o7 Aty ¥P2 ¥X¥H human eotaxin c-
DNA A2JAE Sephadex G-50 spin column
(Boehringer Mannheim, Mannheim, Germany) ©.
2 AAsk AT

Human eotaxin ¢c-DNAE meidiste oj=}dst
B3 B2 FE AT c-DNA 247& 3
2] exon® 2 FA¥E human eotaxin gene .24
Aol 297 bp ojt}.

3) Hybridization
Hybidization2 QuikHyb hybridization solution
(Stratagene, La Jolla, CA, USA)& o|&3}yct.
Mini oven(Hybaid, Middlesex, United Kingdom)
o] membrane® ¥i 9 mL2] QuikHyb hybri-
dization solutiong& #H7}sle] 68CeA 2087
prehybridizationg  3}t}.  ¥P-labeled human
eotaxin c-DNA A21x} & F-actind] Eo]F<el &
2)zte} 100 x L9 salmon sperm DNA(10 mg/
mL)E 587 #¢ ¥ 1 mL¢9 QuikHyb hybridi-
zation solution®} &3§}3} t}-8- prehybridization so-
lutionol] F7}sled 68°CelAl 1A17F F<F hybridi-
zations}sitt.

IR Factin mRNAJ| & eotaxin
mRNA ¢] B]= densitometer(Bio-Rad, Hercules,

CA, USA)E o]&3le] Rekslsle] eotaxin mRNA
o waig BEH o2 S3asr

2 4

1. A549 HM|ZOA TNF-a £ IL-82 JREZE
eotaxin mRNAZS| W&

0, 0.001, 0.01, 0.1, 1, 10 ng/mL9] TNF-a &=
IL-8 s52 AS49HIXE 441 B¢ 474 AST
A3 TNF-e¢¢ 7%= 0.1 ng/mLe] sxoA
eotaxin mRNA9] wdo] HE #FHoH 4
actin®} ¥|w3 FEEL 0.1 ng/mLojA 7%, 1 ng
/mLoA 22%, 10 ng/mLoA 28% 24 o F%
7} 27Vt wek ddo] Z7etrk(Fig. 1). IL-8

EOTAXIN

8-ACTIN

8

EOTAXIN mRNA DENSITY
(as a percent of B—actin)
=]

Al

0 00 00 0.1 1 10

TNF-a CONCENTRATION
(ng/mL)

Fig. 1. Changes of eotaxin mRNA expression in
Ab549 cells after stimulation with TNF-a.
Eotaxin mRNA expression, which was
detected at 0.1 ng/mL TNF-g, and in-
creased in a dose-dependent manner.
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Fig. 2. Changes of eotaxin mRNA expression in
A549 cells after stimulation with IL-148
Eotaxin mRNA expression, which was
detected at 0.01 ng/mL IL-18, and in-
creased in a dose-dependent manner.

2] A9+ 0.01 ng/mL2] %A eotaxin mRNA
o] W&ol A& FAEHN Y Factind vlwd TE
&2 0.01 ng/mLeA 10%, 0.1 ng/mLolA 42%,
1 ng/mLo|A 63%, 10 ng/mLellA 72% 84 Eo
T2t Ve wlel wdsot ks (Fig. 2).

2. AB49 MZOIM TNF-o¢ £ L-882 F28
eotaxin mMRNA o Cl{#t dexamethasone2] &t

Dexamethasone& 0, 0.001, 0.01, 0.1, 1, 10 uM
o] FER AS49M 2ol Ztz} Fofstal 30 Fof
TNF-a (10 ng/mL) == IL-8 (0.1 ng/mL)E 4
Al Bt 2E% $o] Bacting ¥lWE eolaxin
mRNA o] W88 TNF-e& 35538 744 0 u Mo
A 27%, 0.001 pMeA] 18%, 0.01 pMdA 8%
24] dexamethasone? 27} Z713o) oiet ¢&

TNF-e (10 ng/mL)
EQOTAXIN
30 r
> _ —
5 ? 20 1
Qm
%
g &
€8 10 -
Sa
g8 ,.
0 0001 001 04 1 10
DEXAMETHASONE CONCENTRATION
(uM)

Fig. 3. Effect of dexamethasone on TNF-g-in-
duced eotaxin mRNA expression in
Ab49 cells. Eotaxin mRNA expression
was inhibited by dexamethasone in a
dose-dependent manner. No signal was
detected above 0.1 M dexamethasone.

o] Z+adh=E el 0.1 p Mol FroAae
Wo] #AHR eFgiv}(Fig. 3). IL-2 A58 7
2 0 MM 43%, 0.001 u M)A 47%, 0.01 u
MAA 12%, 0.1 uMojA 8% &A] dexametha-
sone®| 57} F715el wel @doe] aske W
ol 1 pMolate] sxelMs Wdo| s &
gtk (Fig. 4).

3. A549 MIZojlAl IL-B2 FEEl eotaxin mRNA
9] theophyllineo]| oft W&

0, 0.001, 0.01, 0.1, 1, 10 mM3x9} theophylline
#} IL-8(0.1 ng/mL) & FAlol A5494%] 7}t
of 4A]17F B¢ A3 & f-actind} B]2E eolaxin
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IL-18 (0.1 ng/mL)
=
EOTAXIN &
B-ACTIN
50 -
£ M7
=]
zZ [3)
88 a0t
£%
E§
z3
6 : 10 - H
]
0 , I .
0 0001 001 01 1 10
DEXAMETHASONE CONCENTRATION
(uM)
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50 1
—
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Fig. 4. Effect of dexamethasone on IL-14-indu-
ced eotaxin mRNA expression. Eotaxin
mRNA expression was inhibited by dexa-
methasone in a dose-dependent manner.
No signal was detected above 1 @M de-
xamethasone.

mRNA 9] 2882 0 mMoA] 48%, 0.001 mMoaj]
A 40%, 0.01 mMoA 33%, 0.1 mMojA 22%, 1
mMej|A 16%, 10 mMojjA] 14% 24 theophylline
9] ¥57} 27Kt wat eotaxin mRNA o] w&o]
#4231 (Fig. 5).

[

i)

71BN AN L 7= 5, Vg € J=dF
Fol BAeoln” 7lxd AgHE FH AFAEE B
Agoltt. SxFA A 2F oz FAFI} oFdh=
dole H3EAE 2 cytokine Fo] #ojdhe R
H& Flof o]Folx= FAMFS WM EZE] A
Zahg o] 2835 =, cytokined|: IL-3, IL-5,

Fig. 5. Effect of theophylline on IL-18-induced
eotaxin mRNA expression in A549 cells.
Eotaxin mRNA expression was inhibit-
ed by theophylline in a dose-dependent
manner. This effect was maximal at a
dose of 10 mM.

GM-CSF %o] 3Abte] 4%, olF, 843t & %
A7 IL-8 IL-4, IL-5, TNF-¢ 52 @35
o Ak HAAETS B4 AR oEN SATY
oj%-& =3l o UdHA Yo
Chemokine2 ¥ZA| X tisiA 38tgo] Qe
EdaA 93 AETE fE3ls AlE FolAe] A
t}3. Chemokine-& cysteine residue A}o]o)] o}u]x=
Mol &4 #%ol W} = CXC(EE a)sh CC
(= §)9 % 71 ojgem EREL™ CXC
chemokineo] &= IL-8, growth-related oncogene
protein(GRO-¢, -8 -7), interferon-inducible pro-
tein(IP)- 10, stromal cell-derived factor(SDF)-1
Sol o Fz FTe} THXY siehrdel
t}. CC chemokineo MCP, MIP(macrophage
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inflammtory protein), eotaxin, RANTES %o] 3]
on ol 3FTe sEEAe] A gl F2
o, 3T, 397 2 dubd saEAel o

Eotaxin® CC chemokined] ¢&Eozr 73
guinea pigd] ¢2A& F49 £ V1BAE AHY
A Agoz FelElomt o] Fof Algds} F1k
frAMdol Adtke Fo] a2 o FR9 ¥
g7l Aol e diiEe thE CC chemo-
kinedl= €@} eotaxing FAFPIT Mezgo g
S3e 2EE 3T o] At Algte] eotaxin
A= 4%, A3 FelAe 28 2dEx, HE
v R 2R 7|2 o $aEHE 9714
g& MCP-1 -39k oF 66% A4, guinea pig
eotaxin Sl oF 60% oA S-AMJe] g},

Eotaxing 7|=AVME, T-A%, AZgYHE
oA B 53] 3T AA MR AarE]o] 3
2Fo2 3ATFZ Bosh= F8% autocrine
pathway& ZAY}. Eotaxin® ZAHte] HRd
e pr e ddHe] A CCR3 :8-Alof Bojajo
k=4 %‘i}—ﬂ; 23.24'

71BN e 55 AT ¢+ £ PR B2
M2 BHT AV vk GBEA ded® 2t
71=el F&EH7] 7R olF FHAHL ofF A
HEAAE FRAT 2 7HA 1A gl AAiE 9l
)%, & RANTES, MCP-3, MCP-4, eotaxin %3}
Z-& CC chemokineEo] 49| ol W BAsE
FE=Fh. o]F eotaxin A o)A FTAF FJHe|
e chemokinedt} M4 o] d¥zoz zggc}e,
Eotaxino] &4Ht Hdd) £a§ oe & Aojeh=
oz} T8 Zddre d77t iy, gglog
F=d 71xe deard 439 b 3T F7e
guinea pige} #9o EdolA &4 33 J|4F 7
H2o2 eotaxin mRNA o] WHe] #oA FEEg]o
m 41428 A= anti-CD3 monoclonal antibody 2 &
A2 Y& W eotaxin mRNA ¢} Fgo] A= 1 ¥
o] IAMT Ffo] A Fadhe Ao TAHA
E},?S-

deElarid ANIAE dies deides fk
# eotaxin®] H¥H J=ojMe] 33T g WA
& Yol FHTo| dFolMe F7] AAukgo] vieht
71 Ao 718A 2F 2 JFAHE AFYA
eotaxin f-2xte] AA} F717} BREY, ol 84
g AT V18 BukEo]® eotaxind FE ¥
7] AANrg 27lo] Fgds Ao F3E0. @
eotaxing ¥eEjdoz AFd A IL-599] 4
2 4-& B8 V&g AT FEE fE.

oje} Zo] eotaxind 7]@A A& H|RE o] &
AT GEARANA A 2AUE JAZskeH
8% e sleg 3L AeEHe FP A8
Al FHAME F8F 7S AAE 97 &
HF A Bulg eotaxing F3IA7]|AL}, eotaxin
F2AE 27| AY, eotaxin FHx}e] HEE o
AANFIE 5T JA0] i ZAHer 34
T4 dZe] 9412 AolEe 7HEE & 4 Ak

AR AEFL A5499 BEAS 2BE TNF-¢
¥ [L-g2 A28 eotaxin mRNA &) @¥o] &
7Bl Aoz ¥@8A At ¥ AF9ME cyto-
kine9] #}=o] gl AEidlAlE eotaxin mRNA 9]
wdo] #FEA ¢n AS49 NEE TNF-a E&
IL-f2 3% Fol WHo] Z7HdE & 5 AUk
olAL HEdAAFEANN A=l IL-gt 7IeAy
o) 2281 eotaxing A Frhs 14458
skl SFe 288 2700824 IL-g9] 371, 7l
U 34727 4B 53] 45 84S 49
g 4 Y= oA Edh

Glucocorticoid = G54 A RelzgA 7|2
ol Z7td 3AFE AR, VxS UFEE
ABAIAA, 71BA A2 34E FSATIE FEol
Atk Glucocorticoid= &f2] 7}4] 7]Ad) <& 7|
W) 3ATE A2l AR 3] AlEA}
9& F=39Y, A2 3079 4% 9 £3RIxke
Barg AAIBER®, AR cytokineo] WHE WA
IS, B d79A] IL-8 = TNF-qd 98] 45
¥ eotaxin mRNA ¢] @3o| dexamethasoneo]] 2]
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8] AgAIE%e] glucocorticoidol] <3t eotaxine) ¥t
d JAle 71z AT 45729 F sk 7)
Hojth. Glucocorticoids] 2% eotaxintde] =4
£ glucocorticoid?} eotaxine] A} ZAHR9E
glucocorticoid responsive elemento]] A%3o =M
o]fo] A Aoy FALGH

Theophylline2 4 Ad $< 71#=A 4 9] AgA
24 7R de] Ao st olFzA] o
714 A5 WIEAR WA =GB
A&-8lo] HlEo]F o2 phosphodiesterase & <jAls}
I X9 cyclic AMP 258 2771024 7]
EREIS oAUt Aol A QA= &
Z&71A ot} et AAlE AEvhy A¥lA 7|
EHEEE olgA7leH B F theophyllined] 3
B Y ¥F 8FE(10-20 mg/L) B} 57
vieRttH. o]2lk ZAzl= theophyllineo] 7]@A]3
A 34 g3t 5= 7184 g8 oldd gE F
2% Zgo] BT Aolghs AMIE AAE F4. o]
ol i d72A ANE theophyllineo] ¥F X8
FEAA T-du79] 84 ML 7= B
Z T-AX € oA T-AE 58 2% AR
EAZ 718AHY FANA theophylline g Foigh
F ARG 7z FGalolA 438t EAT) s
2, IL-4¢} IL-59] HEx ZAHUG. ol8g o
FH3= theophyllineo] AYzHze o =zt
£o] vz A dig ZAE AXE £} 53
theophyllineo] SAte] A%, £31 2 843} S
BoIake cytokined] IL-45} IL-5¢] Wag oA
oA 3T 95E AAT AUE QulEt.
¥ A#d AM8¥ theophyllined] ¥%+= 0.18-1,
800 mg/LEX ¥% X8¥XdJdAM eotaxin mRNA
o] wE g gAsict.

o9} Z+e- theophyllinee] ZH4-02 njRo] Ho}
theophyllineo] eotaxin2] W&g ZAAZIYHA 7|2
o] 3T g% A4l 8% d¥e 9B Ao
2 23391 ¥ I7E E38 theophyllineo] IL-8
o o8 §5% eotaxin mRNAS e A48

R dEsA.

ZAEF o2 theophyllined 7= A9} eotaxin &
4L JAgoeN rxe AT 95289 A8
dq 8% J¥E drt.

2 o

A
71=9] gElar|y AfdME r|=Hdgd dyEe
4% 53] 3479 Fd 2 Hao g&o] Fasdith.
Eotaxin CC chemokine© 2] FAFFo|gt Hejz
o2 Fe3lo A0 29 TAFe JAE It
Theophylline®] #¥F38-2 7|AAMY A&
%83 7149 g A=Y 53] 3474 7=q
Zol #dke o AAEE 2= o] F83)
th 8 G734 theophylline2] 84%4£-0] eotaxin
mRNA®] 4q JH& 53l olFoiAeA dolrn
2} &t
g Yy
A549 AT E w3ty IL-B == TNF-¢ & A=3)
% Northern blot analysis& Al8lgled eotaxin
mRNA 9] $8& #a34irh. L Fol theophylline
& 7¥Ete] wHE BEE.
d 1
A549 AN¥A] cytokinee 2 HEH eotaxin
mRNA9] w88 TNF-a #=F F S-actind} v]id
wHEEL 0.1, 1, 10 ng/mLe] s=dA4 22 7%,
22%, 28% ¥ IL-8 A= F 0.01, 0.1, 1, 10
ng/mLe =N 24zt 10%, 42%, 63%, 72%
2A cytokinedl ¥%r} ZV1E4E eotaxin
mRNA¢g] @&o] 27815t Dexamethasone$-o
% eotaxin mRNA ¢} @888 TNF-¢2 A5% 3
20, 0.001, 0.01 2M9] dexamethasonezojA
47t 27%, 18%, 8% B3 IL-8= A5 4% 0,
0.001, 0.01, 0.1 zM9] F=xdA Z4z} 43%, 47%,
12%, 8% 24] dexamethasone®] %7} Z713)
wg} w¥o] Z4asgrt. Theophylline $o % IL-
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B2 A= 7S~ eotaxin mRNA 9] wdg-e 0, 0.
001, 0.01, 0.1, 1, 10 mM9] theophyllines=dA|
Yz} 48%, 40%, 33%, 22%, 16%, 14% 2 4] theo-
phylline®] w7} Z715tl wie} Bdo] ZasUc}.
d E:

Theophylline?] #3444 9IZZL-e  eotaxin
mRNA o] 2EE JA o an o|Fojde & + U
At

el 2

Human eotaxin ¢-DNAE A2 FA naidgsixw
ozdist IF 3 m—’F_'ﬁ‘”ﬂ Al gy,

g 1 2 ¥
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