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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, Koreq,
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-
Jation with TNF- or IL-12 And then, theophylline was added to A549 cells stimulated with 0.1 ng/mL IL-14
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 [L-148
as compared with B-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-q, as compared with -actin,
were 27%, 18%, 8%, respectively. Eotaxin mRNA expression rates after the addition of 0, 0.001, 0.0, 0.1 ;M
dexamethasone induced by 0.1 ng/mL IL-13 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-

Address for correspondence :.

Jee-Hong Yoo, MD.

Department. of Internal Medicine, College of Medicine, Kyung Hee University.
1 Hoiki-dong, Dongdaemun-ku, Seoul, 130-072, Korea

Phone : 02-958-8193 Fax : 02-968-1848 E-mail : honglung@chollian.net

— 898 —



— The effect of theophylline on eotaxin mRNA expression in —

duced by 0.1 ng/mL IL-14 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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Chemokine 2 WZAEd 2Y r4g 2=
AZAAEAES] FH o2y WAAR o 400|Fo0)
de Aoz e, oF 8-10 kD :7)e) gz
ole] ojulit Mol UM ArEze) 20-70% 2
fAMde] QUl. Cysteine residues] $)3lo] ma}
CXC chemokine®} CC chemokineo@ 83}
IL(interleukin)-88& T ¥3}= CXC chemokine
T2 BFF 2 HEFAe& HMeln RANTES
(regulated on activation, normal T-cell express-
ed and secreted), MCP(monocyte chemoattr-
actant protein) $-& ¥ 3= CC chemokine® &
2 30 QG 2 aRAdg 1.

Eotaxin® guinea pig9] sl gejfoz =
¥ #eise 993d2M CC chemokines] YFo|n
ARt olHoz gl xAoz HAT
FZ2E& #=8. Eotaxin® A9 243} o
oA F3tA, aeln o, F4, W, b, AP, ¢
&, R, ETME ok gdEds TNF
(tumor necrosis factor)-a Fx& IL-189] 224
A JI=guHEF A5499} BEAS 2B A
eotaxin mRNA 9] W#o] Zr}5jw Fr}E eotaxin
mRNA 9] @# dexamethasoned] 2)3] A9
o ER gAY gAEe) Vs ¥ 7@
AH AW A eotaxin LH) F7l7} BRE = o)

2 2L eotaxine] 7|@ANAW AP} @2
792 FA3h= B0 328 JU 3y F=Ho
2 7184 e] Wejelo] #org ARH)
50'd ol 718N e AgAZ A0 E the
ophylline& 2h8-7)Ho] phosphodiesterase@ u)&
ooz sl J)@A HFITHEUE cyclic
AMP Fx & F7lglo s 78 $4a3E
o7le Aoz UdHA #ot g WA= FEe
3 XBFEQ 10-20 mg/L fAME 7|82 S
€& vad A" Aoz 9 YyFagang
F2 ol ojAe] 7|@A MY 7o) 9 749
o] o WEFH ol BN & of sj@AN
4ol4 theophylline?] X8 &A= ALY 423}
49 A& FHAM o]RoA1, ol eotaxing] o
Aot Fol Y& Aoz FAY 4 o}, 2y of
] theophylline} eotaxin W& ¥ AFH =
T Qo] gislerms wkef theophyllineo] eotaxin

- 8 4¥E AU o= theophyllines] Y27

4 95389 8% Nwr1A Sl @ Ao
w2 ¥ A7 theophyllineo] 7)EA R M X3
4] eotaxin mRNAS] 2B¥& Ash=x Yoluy)
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2 AS8}a] eotaxin mRNAS] WHE 277 &
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noma)E SEAEFLPA A Bopusich AEF o
o}e- 10% fetal bovine serum(FBS)ol 371€
F12K =Zujs} (GIBCO, Grand Island, NY,
USA)¢l penicillin-streptomycin 100 U/mL& ¥
& 5 37C, 5% CO, w7l Ahlg sl
Cytokine (IL-8 TNF-a) 22 AZ3l7) 24T A
o= FBS7} BolAl g gl oz aPsis
t}.

2. XS Al

1) IL-8

Recombinant human IL-8 (GENZYME, Cam-
bridge, MA, USA) & 0.1% BSA-PBS= A8
o 0.001, 0.01, 0.1, 1, 10 ng/mL9} F=& A549
AZE 224X B¢ A3% Foll AXE FA3)
et

2) TNF-a

Recombinant human TNF-a (GENZYME, Cam-
bridge, MA, USA)& 0.1% BSA-PBS= 348
o 0.001, 0.01, 0.1, 1, 10 ng/mL9] F=2 A549
AXE ZHzt 4A7 B2 A3 Fol NXE FA3
et

3) Dexamethasone

Dexamethasone(Sigma, St. Louis, Mo, USA) &
ethanol2 343}4] 0.001, 0.01, 0.1, 1, 10 uMej
x¥%2 IL-8(0.1 ng/mL) & TNF-2(10 ng/
mL) 2 A=287| 308 A 2z Fosa IL-fv
TNF-q 5o 4413t 3o AIXE A3

4) Theophylline

Theophylline(Sigma, St. Louis, Mo, USA) & %
842 843l 0.001, 0.01, 0.1, 1, 10 mM9} 5=
2 IL-8(0.1 ng/mL)s} FAjoll Foi3lx 4AIZE F
J ME& #AA

3. RNA #2|

RNA £a]= RNeasy mini kit(QIAGEN, Hilden,
Germany) & ol#3l5ith. ujde MEZFE FA3t
o] 300 g 587 YAELT F 43dg v,
HE FAE 600 mLe] RLT buffere] 10 uL/
mL¢] Bmercaptoethanolg ¥7lstel NEE T3
#stgic}. 1] £3F<) 70% ethanolg H}7iste &
%% t}2 RNeasy mini spin column o ¥1
8,000 golA] 1533t fAEa sch. Columnd)
700 zLe} RW1 buffer& ¥3. 8,000 gdiir 15%
7+ 94188 . A2¢ 2 mL tubed) column
& &7 & 500 uL9] RPE buffer& Wi 4%
yo s P48 4. B4l columnd] 500 uL
] RPE buffer& ¥ 14,000 gollA 287 4%
25t columne] ¥%¥ membraned AzAFc.
Columng 1.5 mL tubeo] &tk 50 L]
RNase-free water 8 ¥ 800 goll 183t 4%l
st RNAE #3islch. #2§8 RNAE= -70TC o
Bt

4. Northern blot analysis

1) Northemn transfer

20 uge RNAd| 25 pLe| diethyl pyrocarbo-
nate(DEPC) Hel® %%, 4.0 uLel Sxfor-
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& &3} 65°CAlA 1583 7} F
Ggo 1083 FXE o £220 wlA AR}
3 2 uLe} RNA %334 (50% glycerol, ImM
EDTA, pH 8.0, 0.25% bromophenol blue, 0.25%
xylene cyanol FF)#% 1 pL¢ ethidium bromide
(1 mg/mL) & ¥lstd EHT F A
o}
A719% e A& 1xformaldehyde gel-running
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"bufferd] W1, RNA sampleg® 2z} welld] $7] &
o] 5 volts/emz 5%7 vlg] 7153 o2 RNA
sample® ¥ ¥ 5 volts/cmE 34|17 308 %9
A719%E siglon, A7AF Fd o] 143 2
o2 A< W WA FHE uHFAYG. Hel:
20xSSC #9994 Turboblotter(Schleicher &
Schull, Dassel, Germany) X2 163t Aojg
3. Aol7t B ¥ membrane® 6xSSC= 5
B MAE o e 308 ¥ ¥ 80C
vacumm ovenol] 2]zt 59t Hhx|#c).

2) 2AX} ALY EX|

22424 WA HA= Rediprime Kit( Amersham,
United Kingdom)& ©]8-% random primer
o2 Ay P2 #x¥ human eotaxin c-
DNA 442§ Sephadex G-50 spin column
(Boehringer Mannheim, Mannheim, Germany) ©.
2 AAlgto AL8-519c).

Human eotaxin ¢c-DNA+ aajtighn o)zt
AB3 mez HE AFustct c-DNA 2221 3
789} exone 2 FA¥E human eotaxin gene o 24
Zol= 297 bp ojt}.

3) Hybridization
Hybidization® QuikHyb hybridization solution
(Stratagene, La Jolla, CA, USA)$& o]&3}%ic).
Mini oven(Hybaid, Middlesex, United Kingdom)
9] membrane€ ¥I 9 mLe] QuikHyb hybri-
dization solutiong& N7}t 68CejA 2087
prehybridization€ 3}%c}. *P-labeled human
eotaxin c-DNA 44]z} E= F-actind] Bo)&e] 2
Az} 100 zLe] salmon sperm DNA(10 mg/
mL)& 587 # ¥ 1 mLe QuikHyb hybridi-
zation solution®} &%} o} prehybridization so-
lutiono} H7}ate] 68CoflAl 1A13F E9F hybridi-
zation&}g]ch.

FAdU=FQ  Factin mRNAY t)§ eotaxin
mRNA ¢} 8= densitometer(Bio-Rad, Hercules,

CA, USA)E |83t Aalsla] eotaxin mRNA
o) Yug FYHoE AYstuch

7

1. A549 MIZO|AM TNF-¢ & IL-82 SE5E
eotaxin mRNAZ2| Y

0, 0.001, 0.01, 0.1, 1, 10 ng/mLe] TNF-g E:=
IL-8 522 AS49MXE& 447 $U¢ 27 3%
s TNF-a¢] 79 01 ng/mLe] BEolA
eotaxin mRNAS] Wdo] A3 #FA=Yon 4
actin®} Bl LHLL 0.1 ng/mLoA 7%, 1 ng
/mLoA 22%, 10 ng/mLeA 28% 24 Bo 3%
7t 713l we} wdo] FrbalrH(Fig. 1). IL-8
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Fig. 1. Changes of eotaxin mRNA expression in
A549 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-18
Eotaxin mRNA expression, which was
detected at 0.0l ng/mL IL-18, and in-
creased in a dose-dependent manner.

2] H¥+= 0.01 ng/mL2) E=o4 eolaxin mRNA
2| Hdo| x& @F=Hen factin ulm{) wy
&2 0.01 ng/mLe]A 10%, 0.1 ng/mLejlA] 42%,
1 ng/mLeA 63%, 10 ng/mLelA 72% 24] 5o
FE7E F7V) mel B s} S7skdch(Fig. 2).

2. A549 MZOA TNF-g E&= IL-f2 {EE
eotaxin mMRNAY| cH¥ doxamethasoneg| &

Dexamethasone& 0, 0.001, 0.01, 0.1, 1, 10 M
o] FE2 AB4GM ¥ Zt} FojElm 308 Fof
TNF-a (10 ng/mL) %£ IL-8 (0.1 ng/mL) 2 4
AL L ASE $9 Factind vlwgk eotaxin
mENA¢] @82 TNF-e&2 228 22 0 Mo
A 27%, 0.001 pMelA 18%, 0.01 g Mo 8%
2] dexamethasone®] =7} 7}l waf 4g

TNF-z (10 ng/ml)
roTAXIN | S &~ Sk
[ & I i -
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E II‘-,‘ 20 -
0o |
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EE 10
= B
el o
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w = U e -
0 opol o o1 1 10
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fuM)

Fig 3. Effect of dexamethasone on TNF-g-in-
duced eotaxin mRNA expression in
A549 cells. Eotaxin mRNA expression
was inhibited by dexamethasone in a
dose-dependent manner. No signal was
detected above 0.1 @M dexamethasone.

o] Fadhs ol 0.1 uMolite] o=
wio] BaE]R] ggtth(Fig. 3). IL-42 434 3
90 uMIA 43%, 0.001 u Mo 47%, 0.01 1
Mol 12%, 0.1 g Mol 8% 24 dexametha-
sone?] Tz} Fzigtel] wel Uile) e By
O3 1 xMoj4he] FEdliE Wde] #FHA @
oIt (Fig. 4).

3. AS49 MZollA IL-82 FSEl eotaxin mRNA
2] theophyllineoi] of8t W&

0, 0.001, 0.01, 0.1, 1, 10 mM-=%2] theophylline
# IL-8(0.1 ng/mL) & FAlol A5494|3e] 7}s}
o 44)7F B9t A= £ F-actingl V| 2F eotaxin

—902 —



— The effect of theophylline on eotaxin mRNA expression in —
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Fig. 4. Effect of dexamethasone on IL-1f-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] ¢d&& 0 mMojA 48%, 0.001 mMoj
*] 40%, 0.01 mMollA 33%, 0.1 mMojlA 22%, 1
mMel|A] 16%, 10 mMeollA] 14% 24 theophylline
9] ¥x7} $7Ht wet eotaxin mRNA ] wido)
#2238 9lcH(Fig. 5).

L -

7I@A AL Jxe %, JI=HUY } Je=gR
Tol BAoln® 7|z FEHE FE 9FHZE
Aolch. YR PN 2Hog FUTI} o)
ol HaEAt % cytokine Fo] B3l B33
A4 & 3le o]FoRs TAFe} UMM EIe] A
3go] Fast}'e &, cytokinedl= IL-3, IL-5,

Fig. 5. Effect of theophylline on IL-1A-induced
eotaxin mRNA expression in A549 cells.
Eotaxin mRNA expression was inhibit-
ed by theophylline in a dose-dependent
manner. This effect was maximal al a

dose of 10 mM.

GM-CSF §o] 3Ah79] 4%, olF, @43} 5& &
71" IL-4 IL-4, IL-5, TNF-o $2 ¥3hily
d &k BAATE B438 AHo=M 34T
ojF-& 2= Ao geiA e
Chemokine & ¥ZA X tisjx S40] Q=
EdeAM QAT AENE fEdhs AZ Holyo] 9l
} . Chemokine& cysteine residue A}o]o] o}u]i
Abe] &R f5o mel 3 CXC(EE )9 CC
(B2 )9 F 714 ooz BERHAD” CXC
chemokineslji= IL-8, growth-related oncogene
protein(GRO-¢, -8 -7), interferon-inducible pro-
tein(IP)- 10, stromal cell-derived factor(SDF)-1
Tol oY F2 379 THAE Aol ¢l
t}. CC chemokineol= MCP, MIP(macrophage
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inflammtory protein), eotaxin, RANTES %] $1
on olge IFTIE ATl A gla F2
&7, AT, 5ET ¥ Ao kol A

Eotaxin® CC chemokined] ¥Zo2A &g
guinea pigdll €2jA& S ¥ 7|@AHE A3y
oA Agoz BelHent o] Fo Algn Fzhl
FAMo] Qlthe Aol g 4. o FFe W
g7 3eFAo] e di-Ee & CC chemo-
kineZl= @] eotaxin® FALFAT d¥Hog 7
£3h= 2% Aol ATk Algte] eotaxin
AR A%, W3 SAAE 2 28sHAT, e
v &% 2 ZrIzFqME ks wEsEy 4714
ge MCP-1 f-3AH= o 66%94, guinea pig
eotaxin A= oF 60% oAl S-AMd o] ATHE.

Eotaxin& 7|=AMAE, T-A¥, slXdi2AxE
Sol| A BAEY B3] SARF AN E Aitso] =
AFoz FAFAAY V3= F8% autocrine
pathway& 3A@r}. Eotaxin® 3AMe] ¥R
e 22 BEse] Qe CCR3 #4840 o|zo
i ég_ﬂqnzt

7182 AA 0] 25} AT £ R BT T
A2 2E% AP Atk LeiA led® 34t
7z ALH7) AAY o)F AAL ofF FAsA
A A= GgAT § 7Hx] 71AE0] AAHA
t}®. 2, RANTES, MCP-3, MCP-4, eotaxin %3}
2+& CC chemokineEo] 3472 o|F % €438
fxdth o]F eotaxin® A A TAT A
th2 chemokine Bt} A o Mggoz AL}t
Eotaxino] AT A4 8% & & Aoz
oz $2 2@dMe a7t sigs ey gdos
#5d 7I=e] s 923 v 34T F71)
guinea pigs} Fol 2ddA ¢ AT 718F 7
do = eotaxin mRNA 2] w¥o] gloA FEHIL
w4142 A= anti-CD3 monoclonal antibody 2 3
A2 1€ 9 eotaxin mRNA ] H@o] A= 1 3
o] AT Ago] AASA #iste Aol FEFHAU
o,

gElaryd AAPAE ddez gejHez fE
H eotaxing] ¢&AI} oM e] T A&l A
& Yol 29 dTME F7] HARhgo] Yeht
7] Ao 718A 2F 9 FAHAE AHYoA
eotaxin f-AAte] HA} F7pt gEEY, ol €4
3 A F71e BUEO]” eotaxin® F2 F
71 A x7)o) Agshs o2 3Pt EW
eotaxing @M o s ATE ZFA IL-59t9] 4
242 B8 A3 3T FEE =g

oj¢} 2ol eotaxing 7|FAHAE v o] &
AT G AFAM BATE 2R JFsked)
283 43 3ng AL ALEE A8 N8
Aol ZHQME F87 71sAE AN 4. F
MEofx] Bu)g eotaxing F3A|71AY, eotaxin
838 AFAFIAY, eotaxin FHAe] HHE
AAFIA ZARFS] FAo| #AaH] BRHoz 34
T4 d%o] A€ Rolzke 7S ¥ 71 sl

71 ¥ A549¢ BEAS 2BE TNF-a
T IL-82 A3381 eotaxin mRNA 9] w0} 3
Ve Aoe A AUt & dFdAE cyto-
kinee] A}Fo] gl Aol eotaxin mRNA 9|
Bdo] #AHA ¥n A549 HXE TNF-o¢ E=
IL-g2 A58 Fol dde] F71EE ¢ 4 A
oA FEUAM TN BAtERE IL-gt 71249
AEel F83to] eotaxing BASHA k= 7HE
5y e 288 2408 IL-89) 371, 7IE
U 3437t A4S 9] 45 dude 49
T & e A7 €4

Glucocorticoid & #4954 2HZol=24 7|=d
o 718 BATE F2AIL, V= UAEE B
AAAA, Z1BAAY Y] F4E 3ATE ZEol
e}z Glucocorticoid= i8] 712 7] A4 o8] 7|=
W] 3AE ZaA7led RAZ 34T AlEAt
e FE3Y, EAE 4] A% 9 E3iAtY
Barg AR, A E cytokines] LHE WA
(s 2 AF3oM IL-8 B TNF-qol o8 =
9 eotaxin mRNA ¢] 2% o] dexamethasone®l] 2]
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8 JA=l%o] glucocorticoido] oJ# eotaxinsg) o
Y e JI=e WY 457349 E shye) 7|
Aolt}. Glucocorticoidoll ¢}% eotaxind¥e] =3
& glucocorticoid7} eotaxin®} HA} zAH9Z
glucocorticoid responsive elemento] Ao axn
o]fo] A Aoz AP},
Theophylline 4 4'd <t 7l@A1 A9l XgA)
2A HIAA de] AMgEHl Sith. ol rkA] 2 %
£7188 A3 w¥AA AT sy
Z43te] ¥]Bol@ o2 phosphodiesterase & A3}
3L Al 2] cyclic AMP 258 Z7HAzleex 7|
EBRIE oJgA TR RHo] AA] AR &
8714 olg®. e} dAlZ AT AYelA )
EHPIE olgAI)=d MY theophyllines] 35
EE AEE €% A8%E(10-20 mg/L) B} =7
veltth®, o]2i@ Z3h= theophylline] 7)#=jM
4 3% 93 B3 718A $3E ol e 2
8% 80| FAY Aojehs AMIE AR &t} o
of e A72X AAZ theophyllineo] % g
FEANM T-4vHte] 48 MBI 7oA B
= T-AE 9 44 T-AX 58 25 A2 AL
A2 7[8A¥4 @ANA theophyllineg Foidt
¥ ARE 7122 HAMIA FY23077) 2o
3%, IL-4¢} IL-5¢] H¥E ZASHJY. o3¢ &
T&3-= theophyllineo] Hezdzhg W g3+
#o] Slcks AHde] iyt 2AE AAH 2ot B
theophyllineo] kel 3%, B3 ¥ A3 S
#o3h= cytokineql IL-49} IL-529) HHE AA44)
Hoad 3ATY AFE JAY AYL i
& A¥el A" theophylline®) & 0.18-1,
800 mg/L2X ¥Z ABFToA eotaxin mRNA
o] YE& A3

ol¢} Z& theophyllines] #go2 n|fo] Ho}
theophylline©] eotaxine] WHg FAAZIYH 7%
o BT 4% gAY 28 d8E Y9I Ao
2 3330 ¥ d7-8 F4 theophyllineo] IL-8
o ¢}#] =¥ eotaxin mRNAS] L& oAz}=

A& 2.

ZE3 o2 theophylline® 7]=0|A 9] eotaxin &
HE dAPo =M J|x] AT dZ2AV B
A Z8% gL .

2 o

ATl
Zl=e] gHEr1g ABoMe ZIsAdTe] G
9T 53 3T JE 9 A8 o] Z o).
Eotaxing CC chemokine .24 FAltoljut Hex
o2 83 23020 T AL FEE)
Theophyllines] ¥HF24-& 7|BAHY 79
A% 7149 stz AZEn B 2474 req
F Bof3he o8 ArEg A Fgo| 2as)
t}. € A7 theophylline] 39922} 8-9] eotaxin
mRNAs| &¥ JHE B8 o|foixlex Golrn
2 gt
o 9.
A549 Mg wi¥3lo IL-8 &= TNF-e2 A=%
¥ Northern blot analysis@ 2|83} eotaxin
mRNA ¢] ¢¥& BA3}9ct. 2 Fo theophylline
€ 713t BE e SR
@ 3
A549 A¥o|M cytokinee® HEF eotaxin
mRNA¢9] ¢¥ & TNF-a 2 ¥ Bactind} vjag
LEEE 0.1, 1, 10 ng/mL9] Fxoir 22t 7%,
22%, 28% %3 IL-g A= % 0.01, 0.1, 1, 10
ng/mL9| XX 2zt 10%, 42%, 63%, 72%
22X  cytokined] ¥%7} ZI/1U<4E  eotaxin
mRNA ¢] '#¥0] $7}3}%ic}. Dexamethasone%-of
¥ eotaxin mRNA 9] ¥ ¥ && TNF-a2 =% 7
$- 0, 0.001, 0.01 zMe} dexamethasonesSo)A]
4zt 27%, 18%, 8% A2 IL-B2 A% A$ 0,
0.001, 0.01, 0.1 uzMe| Fxox z+2t 43%, 47%,
12%, 8% 2A dexamethasone$] %7} 27}t
we} g¥o] 745} Theophylline $¢o % IL-
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B2 A28 7¢ eotaxin mRNA S H¥E&& 0, 0.
001, 0.01, 0.1, 1, 10 mM2] theophylline’s-EoljA]
ztz} 48%, 40%, 33%, 22%, 16%, 14% 2A] theo-
phyllines] F=71 74t wtel E¥e] a3
#2 E:

Theophyllinee] #F&ATY EFFEL  eotaxin
mRNA 9] 2¥8L AdAFosH o|FAE & F A
k.

28 2

Human eotaxin c-DNA & AlZ# 74 ndisn
olFE Q%3 aedd ZA=HY

# n & #®
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