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= Abstract =
Anti-inflammatory Effects of Pentoxifylline and Neutrophil Elastase
Inhibitor on Lipopolysaccharide-Induced Acute Lung Injury In Vitro

Young Kyoon Kim, M.D., Seung Joon Kim, M.D., Yong Keun Park, M.D.,
Seok Chan Kim, M.D., Kwan Hyoung Kim, M.D., Hwa Sik Moon, M.D.,
Jeong Sup Song, M.D., Sung Hak Park, M.D., Sang Ho Kim, M.D.*

Department of Internal Medicine and Department of Pathology™,
The Catholic University of Korea, School of Medicine, Seoul, Korea

Background : Acute lung injury (ALI) is a commonly encountered respiratory disease and its prognosis is
poor when the treatment is not provided promptly and properly. However no specific pharmacologic treatment
is currently available for AL although recently several supportive drugs have been under scrutiny. We studied
anti-inflammatory effects of pentoxifylline (PF), a methylated xanthine, and ONO-5046, a synthetic neutrophil
elastase inhibitor on lipopolysaccharide (LPS)-induced ALI in vitro.

Methods : To establish an 7% vitro model of LPS-induced AL primary rat alveolar macrophages and periph-
eral neutrophils in various ratios (1:0, 5:1, 1:1, 1:5, 0:1) were co-cultured with transformed rat alveolar epi-
thelial cells (L2 cell line) or vascular endothelial cells (IP2-E4 cell line) under LPS stimulation. Each experi-
ment was divided into five groups-control, LPS, LPS+PF, LPS+ONQ, and LPS+PF+0NO. We compared
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LPS-induced superoxide anion productions from primary rat alveolar macrophages and peripheral neutrophils
in various ratios, and the resultant cytotoxicity on L2 cells or IP2-E4 cells between groups. In addition we also
compared the productions of tumor necrosis factor (TNF)-¢, interleukin (IL)-18 monocyte chemotactic pro-
tein(MCP)-1, IL-6, and IL-10 as well as mRNA expressions of TNF-g inducible nitric oxide synthetase
(iNOS), and MCP-1 from LPS-stimulated primary rat alveolar macrophages between groups.

Results : (1) PF and ONO-5046 in each or both showed a trend to suppress LPS-induced superoxide anion
productions from primary rat alveolar macrophages and peripheral neutrophils regardless of their ratio, except
for the LPS+PF-+ONO group with the 1:5 ratio, although statistical significance was limited to a few selected
experimental conditions. (2) PF and ONO-5046 in each or both showed a trend to prevent IP2-E4 cells from
LPS-induced cytotoxicity by primary rat alveolar macrophages and peripheral neutrophils regardless their
ratio, although statistical significance was limited to a few selected experimental conditions. The effects of PF
and/or ONO-5046 on LPS-induced L2 cell cytotoxicity varied according to experimental conditions. (3) PF
showed a trend to inhibit IPS-induced productions of TNF-g MCP-1, and IL-10 from primary rat alveolar
macrophages. ONO-5046 alone didnot affect the LPS-induced productions of proinflammatory cytokines from
primary rat alveolar macrophages but the combination of PF and ONO-5046 showed a trend to suppress LPS-
induced productions of TNF-¢ and IL-10 PF and ONO-5046 in each or both showed a trend to increase LPS-
induced IL~fand IL-6 productions from primary rat alveolar macrophages. (4) PF and ONO-5046 in each or
both showed a trend to attenuate LPS-induced mRNA expressions of TNF-@ and MCP-1 from primary rat
alveolar macrophages but at the same time showed a trend increase iNOS mRNA expression.

Conclusion : These results suggest that PF and ONO-5046 may play a role in attenuating inflammation in
LPS-induced ALI and that further study is needed to use these drugs as a new supportive therapeutic strategy
for ALL (Tuberculosis and Respiratory Diseases 2000, 49 : 691-702)

Key words : Pentoxifylline, Neutrophil elastase inhibitor(ONO-5046), Acute lung injury, TNF-q MCP-1,
iNOS, IL-6, IL-14 IL-10.
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54 /Mg 8 pdez dT7E APk A
ou} o137 ofm okAlE ALl 93k APEE& Al
Flevl AfAelx] X Aot old & AFaE
& WEA-85A ALle] AL (in vitro) 2U&
olg3le], H2 ALIY Hz AgoA|2Ae] b4
o] ti%E3 9 pentoxifylline'*® B specific
neutrophil elastase inhibitorg! ONQ-5046%%0]
WEL #54 ALlY @3whgo] ofE mag v
=2 FEs 290t

che W W
1. WA HZCHAME N WEEY S5 B2

27 WA (Sprague-Dawley rat)ef 233(0.5-1
ml)¢ 50 mg/ml ketamine hydrochloride& &7
Y2 FARIE oA &, 213E =32 A1 AN
I Aok cut-down tubeg 1@ W2 4dld, A}
7K AEldErE 180 5 miy 63] 7B EA
Heg Attt 5 ZBAHEAHAL HY
& AAs] fs A= A& ¥, 27H: 50 ml con-
ical polystyrene tubed] ©o} 4°CollA 1000 rpm2
2 1087 4%l 4Ede vela, 32 cell
pelletoll 223 (1-2 ml) 9] wj2}l (minimal essen-
tial medium : MEM) & H7l3lo] MEEGHE THE
t}e, trypan blue exclusion o2 & ¥ @
AEREEE GA3l A HFFe] MEME 371
slod AEUEE 1x10° cells/ml2 A3t ALE-&
gt Fojg dEdiAME "Hed of 50 wl B
cytocentrifuge slidec]] ¥33}o] 800 rpme g 5 ¥
7+ cytospin ¥ Diff-Quik(International Reagent
Corp., Japan) Aleke g QMste] Fad A7, dx
WA E7} 95% ol delid BAlZ & HY A=
plate adhesion TAL AHAal ¢k vjg AMREHS
oh.
71BN EA o] B FA] HHGA AT FAL
712 BRgFdoziy TxPYLE AHE F,

dextran(Sigma. USA) <} 2j3} H¥+ 271 (sedi-
mentation) % Ficoll-Hypaque(Sigma, USA)j
% Wwxxt Bl (density gradient separation)
& olgslo WA YN IHTE Fesldey
3 AP lysis buffer(Sigma, USA)E ©]43}
o A At

2. WM HBSMZE2FE WSL 7Y T ol
2 ¥4s 89

3 ol A4dEe £A2 SOD inhibitable
ferricytochrome-C #glkyo g EZX3Yed, &
oFsl® 96 well flat-bottomed microplate]] $]olA]
Ao wixe] HERANES} B2HN T E well
F & AXE 75 1x10%, AE ¥l 1:0, 5:1, 1:
1, 1:5, 0112 4z} 535 o, 2 A ¥ v]d] met
AY¥FE Al LPSE #3311 &2 =%, LPS
(10 ng/mh)% F«% LPSE, LPSe 1 mMe]
pentoxifylline(Trental, Sigma, USA, |3 PF=&
k713 & 3 5% LPS+PF#, LPS9} 1 x107*
mMe] neutrophil elastase inhibitor(ONO-5046,
Elaspol, Ono Pharmaceutical Co, Osaka, Japan,
ol3} ONO=Z <& Foi¥t LPS+ONOE,
LPS2} 1 mMe} PF ¥ 1x107*mMe] ONOE %
Aol 29§ LPS+PF+0ONOT o8 24z} s},
cytochrome-C(50 pf /ml) & X713 ¥ 37C, 5%
COy/air incubatorolA] 4087} uj¥sled double
beam spectrophotometer (Hewlett Packard, USA)
2 550 nmoljA] BZ% (optical density : OD) @&
24890}

3. WA HASMZ &S| HZHMIZO chgt RS R
d Hxsds &3

wAje] S EA T MEZE(L2 cell line) € A
¥Z(IP2-E4 cell line)& ZZ} American Type
Culture Collection(ATCC) & 2 B g} T3},
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37°C, 5% CO,/air incubatorolA] &34 (100 U/
ml penicillin 2 50 mg/ml streptomycin) ¥ 10%
fetal bovine serumo] d7}g MEMoz ujokals]
o} WA AFHEES] HZAA L gt JEL #
A HEEASL 5Cr-release assay S ©]8-3}]
233 gded, 8°F3lH 96 well flat-bottomed
microplated] 1-2x10%well2 2zt HAAM¥(L2
cells 2@ IP2-E4 cells)&2 BF3td 37C, 5%
CO,/air incubatorolA] &-F%<H overnight) uj
3 F, o} 31FER well’d 24Cie] ;Cr(NENT,
Boston, USA)& XA (labelling) A17] t}& HF3A)
¥2 AR 1 ok test welldls= AE 294
o} go] welld F HESFE 1x10°712 3tm HA
HEATA LY T28A 3FT F9 v]E 110, 5:
1,1:1,1:5, 0:12 3} £33}1, control wellojj=
ZAEA Zh4 MEM€, maximum release wellol=
A= EdA 1% Triton-X 100(Sigma, USA) &
Zzy Basislon, HEFL-AHE welld 200 pf 7}
HeE 24839 tgolle & test well A 2
dlMst o} W27+, LPS#, LPS+PFZ, LPS+
ONO#, LPS+PF+0ONOFo g HH3l 4zt A
A8k 37°C, 5% CO,/air incubatorolA] 4 A7l uj
ST F, 4 BRAMNEE] SHFZ(% lysis) E &
517] Slsted, 2000rpmoE 1087 94 Balste
3 3 100p Ne& Al &4 BolM gamma
counter(Hewlett Packard, USA)E gamma emis-
siong FA3Ar} oly ZF FHANLES] SHF=E
[(cpm Test-cpm Control)1/[(cpm Maximum-
cpm Control) ] x 100 o2 AAkst4ct.

4. WA D ZcHAMERFE] LIFL FE4 cytokine
Yds &3

AE 194 Felg HAe] HAZHANEE 6-well
plateo] welld 2 mle] MEM=} 37 2x 10° cells
2 RS og, 4% 2 2 3049 FUE dd7
(4=+, LPSE, LPS+PF#, LPS+ONOF,

LPS+PF+ONOT)o g2 FE3Y 44 aigs
%, rat ¥-& mouse ELISA kits (Biosource Inter-
national, USA)= dj4359 We] TNF-o MCP-
1,IL-18 IL-6 ¥ IL-10 =% & &A3l4).

5. WA HECHAMEZRRE iSA Foid SSoH
=3 mRNA W &%

WA HEZgANERRE WEL: 24 4F30AE
A (TNF-q, iNOS 2 MCP-1) mRNA 2E& re-
verse transcription-polymerase chain reaction
(RT-PCR)& ol&3td BE3IH=Hl, e 9k
&t o3 2o

$-4 RNA 22 H3 4¥ 49 L& cell pel-
let8 Trizol reagent (Gibco-BRL, USA) 1 ml9j
=9 &, o] AN 0.2 mle} chloroform& 7}3}
o RNAE F&3%ch ol& 12,000 gollx] 15837t
€33} ¥, aqueous phaseE T3l ©]& isopro-
panol 0.5mlof} t}A] oli, tha] 12,000 goljA 10
B2t 933 ¥, RNA pellet2 1 mle] 75% etha-
nole 2 w1, thA] 12,000 golld 587 3% ¥,
RNA pellet& 8L 37 A2AYL F 01%
DEPC¢} RNAsin 2] S/ 5ot

Superscript II & ©]€% RT-PCRE t}e-9] 44
2 39}, first strand ¢cDNAE AEQ total
RNA 1-5 ugo] oligo dT(Promega, WI, USA)
stock 500 pg/ml) 1 wl ¢} Z75E £l AF
12 pé 7} A st 70ColA 1087 7128 & =
Al g Bwaslrt. 1 & tabletop centrifuge
E o]g3leg Y33 F, 51} %3 first strand buff-
er 4 £ 9 0.1 MDTT 2 ¢ % 10 mM dNTP
(Promega, WI, USA) & 1 wf & 4olA &
20 ¢f o} volumeo & THE Fo 42°C A 287
7}23}1 reverse transcriptase?] superscript II
(Gibco-BRL, USA)E 1 1f & $2 3 427C oA
5087k, 70CeA 1687 F7tE ke & o)
cDNA sample& PCR9] template & ARR-8l$iTh.
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PCR& t}ge z7oz #grt. 1 uf cDNA
sample®} 1 uf ¢} forward primer ¥ 1 uf €] re-
verse primer& 4& ¥, of7]d] PCR master mix
(10xPCR buffer ¢} MgCl, sterile DW, dNTP
mix, p 2 Taq polymerase, Promega, Wi, USA)
g 713t % 20 4 o] o= WER, ol PCR
machine(PTC-100 Programmable Thermal Con-
troller, MJ Research, Inc, USA)d| Y¥x 25-30
cycle2 ZEZAZt). TNF-ool tjdt PCR primer
(734 bp)= SCL Gene Research Center( A-&)=2
ngl 28 Qaksle) AMgsiglen, PCR. 212 1
min/96°C, 30 sec at 55°C, 1 min at 72C & &1
25 cycle& A138tqrt. INOS(563 bp) ¥ MCP-1
(266 bp)el W§ PCR primer pairg WPl5
Biosource International 3A} #ME-& AME-sl9 oW,
o]£& % manuald] wWe} 94°ColA 1% 3027
denaturing 7112, 94ColA 30&7F 25-35 cycle
ZEAZ ¥, 607CoAM 45x7F, 72ColA 45%3
9 72°ColA] 787} extension A|Z T

8. BAIXz2|

BE AY A ¥7 + #EH (mean+SD)E #
Alslgon, zt d3FE7te] EAE4-2 nonparame-
tric ANOVAE olg3891, BAA felsEd P
Zkel 0.05 olald W= 3kt

#d

1. PF 9! ONO-50460] Al MiZCHMME A QU=
Y sZTRRES| UKL FEY DSt o2
sl ojxls A8

HERAAE U DY 357 Eu w2t o
& Aol YUUAY, F M BF @5 FL FAF
ool Juglol §FAEEZREY WEL FEA 3
Agt ol AAFE AAse AEE vehdlen,

0.12 =
P24 LPS
g LPS+PF
LPS+ONO
0.10 - =3 LPS+PF+ONO

N = 8 in each group

OD at 550 nm

0.00 -

1:0 5:1 11 15 0:1
Macrophages : Neutrophils

Fig. 1. Effects of pentoxifylline (PF) and neu-
trophil elastase inhibitor (ONO) on LPS
-induced superoxide anion productions
from rat alveolar macrophages and/or
peripheral neutrophils
* P<0.05 compared to the control group,
# P<0.05 compared to the LPS group.

ztzhe] LPS2ol |8 EAFoE fo% QA A=
ATE7E 519 W) LPS+PF+0ONOZ 2 Al
FEW7E 119 5 LPS+ONOZoAg B2
eH(0.01 + 0.00 vs. 0.04 £0.01, 0.02+0.03 vs. 0.
04 +0.03 OD at 550 nm, P<0.05, Fig. 1). a}A%
AE 7L 1: 59 W LPS+PF+ONOZo|AE
WEL2 54 328 Sol& A%l LPSE H
& ¢3)d ZFvkske g RATH(0.04+0.02 vs.
0.03+0.02 OD at 550 nm, P<0.05, Fig. 1).

2. PF 9! ONO-50460] WA] HBM|ZES| M=
zZgo| citt iSA 54 MESME0| ol
A2

ATHANE P 337 Eflol et cha Rols
QAT F ok BF AFALE] AZIAEE
He AXSAEE SJAlshe A%E yehdon, ol
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20

Bl LPs+ONO
=] LPS+PF+ONO

N = 8 in each group

10

% Lysis

1:0 5:1 1:1 1:5 0:1
Macrophages : Neutrophils

25
[ Control

LPS

N LPS+PF
Bl Lrs+ONO
E=3 LPS+PF+ONO
N = 9 in each group

20

% Lysis

10 4

1 : 1:5
Macrophages : Neutrophiis

Fig. 2. Effects of pentoxifylline (PF) and neutro-
phil elastase inhibitor (ONO) on LPS-in-
duced L2 cell injury by rat alveolar macro-
phages and/or peripheral neutrophils
*P<0.05 compared to the control group,
# P<0.05 compared to the LPS group.

3 AL WA HEATAME(L2 cells)Htl= ¥
SN E(P2-E4 cells)oll 3t AZEASNA
g FogXA @2 SRR 49 LPSE
o vjg} BAIZHc R FolFt A a3k= L2 cello] 4
o HEEFUZE 1:0¥ o LPS+ONOZA,
IP2-E4 cell9] 79 LPS+PF+ONO A9 33
Hoh(2.75+2.11 vs. 7.74+£0.80, 2.39+1.77 vs.
8.91 +2.85 %, P<0.05, Fig. 2, Fig. 3).

3. PF % ONO-50480]| ¥{A| MIZCHAMIZ S| LS4
25M cytokine A0l 0|kl gt

WA AL L] WEL FEA cytokine AT
o digk PF 4 ONO-50462] £ a3& #2832
3, LPSe] uls) LPS+PF# % LPS+PF+
ONOZAA TNF-e Ad%50] 8AHA A4 5
Alel}(340.00 +£227.29, 530.08 +549.56 vs. 826.45
+370.40 pg/ml, P<0.05) MCP-1 % IL-10 34

Fig. 3. Effects of pentoxifylline (PF) and neutro-
phil elastase inhibitor (ONO) on LPS-in-
duced IP2-E4 cell injury by rat alveolar
macrophages and peripheral neutrophils
*P<0.05 compared to the control group,
# P<0.05 compared to the LPS group.

1000
* *
EE=] LPS+PF+ONO
750 - N = 9in each group
o
8
e
§ 500 -
]
£
$
=
(&)
250
0l

IL-6 IL-18 IL-10

Fig. 4. Effects of pentoxifylline (PF) and neu-
trophil elastase inhibitor (ONO) on LPS
-induced cytokine productions from rat
alveolar macrophages.

* P<0.05 compared to the control group,
# P<0.05 compared to the LPS group.
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TNF-x (734 bp)
B-actin (500 bp)

GAPDH (983 bp)
iNDS {363 bp)

GAPDH (983 bp)
c
- " SN \CF-1 {266 bp)

OTNF-a
HINOS
mMCP-1

Aolntiva dang|ies 1o g achs or GAPDH

Lana 1 Lane 2 Lane 3 Lane 4 Lane 5

Fig. 5. Effects of pentoxifylline (PF) and neu
trophil elastase inhibitor (ONO) on LPS
-induced TNF-g iNOS, and MCP- 1
mRNA expressions from rat alveolar
macrophages analyzed by RT-PCR.
(Lane 1 : Control, Lane 2 : LPS, Lane
3:LPS+PF, Lane 4:LPS+0NO,
Lane 5 : LPS+PF+0ONO)

T tha AAEE A%E vehd v, IL-18 %
IL-6 4% dA=A ¥dh. AT LPS+
ONOFolAE MCP-1 45T tha: AAIsE 3%
£ HYE ¥ tE cytokine AA5E JAHA 4t
on], A ¥4 cytokineo 2 &2z IL-10 A4%
o] tid F7Hse FFe Bt (Fig. 4).

4. PF 3] ONO-50480| #iA BIZCHAMIZ S| LS
=4 HBWHEE mMRANA Wsio] olles S8

9 AEGAAES] WS f5Y 93 AR
mRNA %#o] tig PF 3 ONO-50469] o &
He BRY A, 7 oS BE FL 3§ Fo A
2% TNF-a ¥ MCP-1 mRNA ®go] A==
278 e, 1 dAlEsE 98 %o Al o

% WAHEUH(Fig. 5-A, Fig. 5-C). 3% F ep3)
2% UE Ze ¥4 Fod Auglel iNOS mRNA
BEE ASH RAcH(Fig. 5-B).

o #

ARDSE 4o g3uhgol osl sjxuMddo] &
AEI 2 A vAIA HF-Fe] Yeht FFHe
2 AT ALEE 2T ZMN, XU HE3
A 87} ol FolX|A] & AL B AIYES YElE
3§7] Agolc}. ALI= o|=j§t ARDS2| A g
#133l7] o] ALIIA ARDS=29] o3 g oy
A, drht aRFo g Addi=f7} ARDS 389
folgtn & & Aok, AT EWSA R o}F ALl
oA el 4308 anEo g Add & U=
Az Agse] A Wol, AR ALI %)
BE F2 %30 9% Jland FohE 18D
A e JAEENE Tl REAQ ARoD Fos)
o ke el

@A7hA nad ALl Hejdizd 98 d78e
Annd, Fdde 53770 ALY e 7
9% 98E = I3 Ao, =
ol TF771 298 fAAME AL H3tA 2
g F o] BHA o2, IFT ik 5
TN g a25H Fvlsle TNF-ou} IL-18
gt 2 JFATF Me|BFIE (proinflammatory
cytokines) ¥ ALIS] Heleld] of ¢ 8% o
g ke Aol gL olg# cytokineE
EFTE Bslsle] O SaEs AL (proteo-
lytic enzymes)3} superoxide anion ¥ hydrogen
peroxides} 32 MEEAY AFUNEAEY] Y&
FEFoeN oz FAUINEY &4l 7]
o Bt oplel, TNF-a9] A9ols Aoz &
g zel &4E FoEM FUFAEE T
V= e Aoz dejA Aot wetd HZ ALl
9] 28 diZiglxgl ¥FF 2 proinflammatory
cytokines& HAlsh=d] 24 & @30 ALl g
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N2& X 5o E stz 3k o] A& Iy
3 Aot

ol9} sl FHI| methylated xanthineg!
pentoxifylline (PF)o] ALI¢] §ZyH8-8 oj= &=
ZAANA F e Aoz EEA old dg Bl &
olx|a gJr}>'s PFo] ojd 7|dog ALIE 3HA
7le Al d#liMe oFF H&3] Y vt JAD,
McDonald" ¥ Hoffmann §'%& PFo] 3% v
A4 9F3NEE g%t R en, Seear F
e E7i9] ALI 2944 PFo] HX AAFSFE &3
FogM vRFL ZAANYT Hug vt ot E
%+ Mandell 5-'°& PFo] 4FAMTXEZRE TNF-¢
IL-1, IL-62} & proinflammatory cytokines #
vg gAgezd ALIE 3AANI= Heo] ohdrt
A A1 bt At

FH ONO-50462 A EA8ke] neutrophil ela-
stase inhibitor24] AZteA¥ent o}l 7], H,
| AE], vl$-A 59 neutrophil elastased JA)8}e]
ALIE 3AANI= Ao d3A Yo% Miyaza-
ki &% E7]d TNF-a& FY3ld ALI 22 & v
E ¥, ONO-5046 & Foste] &4319 F47 9
3 HIAYAE g ETAFAEY 48 2o
A 2AES F4E AAARAYT Busiya,
Sakamaki 5-2% in vitro 4¥lA LPSz 3=
guinea pige| ZI1BAHEAHY Yo FF¢ ¥
neutrophil elastase2] ¥%& ONO-50460] Fx 2]
oz aAZ Tk sttt

B A7dAE gakgt AL =Y Folx QAo
iy &3] ok W4 A=A B4 A& 4
A9 (in vitro) AFEHE o]85td PF € ONO
-50460] ALI9] gFukgol ol J3g miX&=

g =, HIE in vitro AYo|7lE A
ok K53 Al (in vive) A fA1% HEEH
& FA37] S8 gAe wEdAAE @ T2EY
F7E oy’ We(1:0, 5:1, 1:1, 1:5,
0:1)2 Ejfstd A3 AMITE Aol Fe9
in vitro BT Bolditta & & o EF Fo

A REE

o] dyeh= 2e o & 7ix 1AMl oblet
LPS2 g4t GFHEESY 9% 54 A= (3
Abgl 2ol A%, HZIAE(HEYINE
HHNHAE ) ol HF AZEA%, proinflammato-
ry cytokines (TNF-q IL-18 MCP-1, IL-6, IL-
10) #ul%5 % AZui/AEAE(TNF-¢ INOS, MCP
-1)¢} mRNA %8 5 ALl WejAlgle] Bojsh=
7Fsd ZE 45uE Al SEEdts A B
Ao Holgolgtn & 4 Utk ¥ul oha} PF &
2 ONO-5046¢ @502 Foigh 399 F /1A ¢
HEe £ -5 I vag Ax &
AT HEoz AEH v} obdr) AZkEc).

£ A7 27 PF 9% Fo= X Eg|d et
tha Apole AARIT WA 9] FSHEE (A EA A
¥ 2 2 3FT)ERE WSL 54 8
Sol& A4E JA o an HEAMNE(ES] doh
A E) o B3 NEEAY TS BIAHE B o,
HAZHINEZRE WEL §24 TNF-o 2Hx
A JAATIE Ao AAEHAL. £ 22
=352 YA PF @= o TNF-a 2
MCP-1 mRNA #&3 MCP-1 % IL-10 &u]&
tha ZaAl7le AeE Bl wE, WA ¥4
AxzHel Ws5L: f=4 IL-6 9 IL-18 #r)¢
INOS mRNA ¢ 238 E& 938 ti Z7M)7e
A%E B4t oldel ATz Mo} PF& WS4 #
EA ALIYA 93] dg9ans L}E}an’i a8
FA7IHe GFALEZRE USL {24 544
3= A oA ¢ Iﬂitﬂél*ﬂxi—rﬂ W f=4
TNF-a £¥] 27} obdr} F55& vlolo}.

ONO-5046 ©% Fof o] AEEHH| me} o
& 2ol AR WA AFATE (H oM E
9 BxEA $FT)2EH UEL: 24 8 &
ol AL A Fo M HEANE(HELTAE
g YA E) ] et AEEASE FaAldle
Aoz ERIFc}. 281 PF 9% 5o goh= &
2] ONO-50476 ©% Foj= WA HEoj2jx¥e
WS4 54 TNF-¢ 2@ MCP-1 uj5os o o
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L vjAA] W¥ston, IL-18 IL-6 R IL-10 4]
e 233 i FPle AYE Bid. =Y
ONO-5046 TE o= PF @5 Fojol uls] WA
HEgadresy WEs: fF54 MCP-1 mRNA
gEe Boh #ASM JAA ¥E, TNF-e
mRNA @34 s PF 95 §o w9} vpiy}
A2 thd Ak FYeHE Jepidch. X PF
©E 5o} oo} oAb 9 A ZRAAE2RE
WEA §54 INOS mRNA¢9] #¥e ONO-5046
oE Eod] o8 Q3] Fvishe A%E JERlrh
olate] Z3pE Ho} ONO-5046 HA] WEA FE4
ALI9A o= Ax FFa7E Jehiis, 2 €
GriAe AXdAAEEEEH Uss 424 9%3d
T cytokines 4] AA|HTh=, ASAEEZREH U
4 A2A S4M3E 44 J47t obdok 25HE
n}o|c}.

ol d AAEL WEL 454 F4 dHed 2
x| PF3} ONO-5046¢] W45 ad= 34 42
3 Bokedl, F kA A B8R 94 gFHEE
o] A EFY ma} thi 2ol AAAT AFAE
E25H WsL 454 38 ol A4 € ¥
daAEssy d% 934 WHEFAE(TNF-q
MCP-1)¢] mRNA &3 o Bu|& JAIgozx 7
ZAANE (53 BUIAE) S48 IS 5 Y&
& ¢ F AT 53 F e olE €A uiNE
ZAE9 mRNA 23e As=de M2 45 &%
& UehiAlg, A4 BulE dAshs dds 1%
AEENE HolA| dstE B ohe, od MEIY
vl A £ ofAle] WE-Fort 38 Baldlgole
BAA5E Z7M71e ABE vehidlen, PF &2
ONO-5046 W5 Fof uje} npRb7bA] 2 WA] 2oy
AT 2RE YEA 54 iINOS mRNA9 w@de
238 FUMAIe AE%E VeI olst e F
7= PF 2 ONO-5046¢] HE&Fo Ao At
FE RG] ol& FHEE vlAE Fo] 2 oA
o] BE B Agh= t2A Uehd £E U AKX}
Lis= AR =)

T B Ao sEdAAE} 3FTE o8 v
&2 Eisted 498 JYT 2] AAe, dA=
in vivod| M ALIS ARt 7o) wet 23] o
FZA X9 vlgo] A Huz, 75 olg} #
ARE in vitro AEERAE AN Fo=2M, HA
in vivo oA 7] HAES] FoA|7]d BE F}e]
a}olE in vitro APEEE Filo HPHoe #F
szl goldrk. 2 A oln] ol sled uiet
Zo] HEAME o 557¢] H)7} 1:59 o PF
o} ONOE W Fostd U5A f24 8] o)
L Q%o 238 V1t A8 AdsnE AP
o2 AE Egulol & J#gle] 7] JAHE OG5 &
< Y Fdo il WA =4 54 Asle A
A5 & HZFAME o] a3 AeE vehd
& & 4 UL olet & A= A dAEL A
Al in vivo B ALY A T T A7|E oA
o] guo iz & Az A4 48 JHs4e
ARRFITHIE B = ey, e s HEgybE
H EF7e vzt 109 of F2 HZAAE &4fo)
EAAo 2 feslA ZAadad A& AdEhAE s
@ ALI Z719] o]& SAE Foshs o] uigAy
Ro g F&dr}.

ol 39 in vitro ITEIE Hol PF ¥ ONO-
50462 O -2 HEFd BF tjgd A2 39
#2398 B US4 =4 ALIE 3342 = e
Aoz &I, HEdAMEERE] UsEL f5
A IL-18 #4] 9 iINOS mRNA o8 Z7}, §e5%
o Al AFNTERFE SAUNEE B4 37 T
EAH o] 25| W&o &F in vivo & o|&
g 7t A7 e g Ao Algg

2 o

A

UEL2 $54 34 4 (acute lung injury :
ALD2 vjad QoM &3] Heks 3¥r1dge
24, 27)d A% N8I} o]Foix R && A o
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7t A 4L Aoz dBA A AR A2 2
74 BRI EOA7E Aol AMS-E 3 )i7)E 8l
gt olf ALIE a¥xog A8 F e e
M=ol QA &L AAolc). oo # dAFAEe F
& ALIS] A28 Mg 2 7HsAo] tiF
51 Y= pentoxifylline (PF) 2 ONO-5046
(specific neutrophil elastase inhibitor)o] ¥WjAjg]
WsA: FrEA ALISH A" G530kl dis) o=
ATE VYeREA dolRnz} 31yt

uh

WE4 24 ALIY AAQ(in vitro) 2EE B
Y37 A3 Ao AT d TxEN 3T
2 o B18(1:0, 5:1, 1:1, 1:5, 0:1) 2 &3}
o WA AT sellA wiae] HEAdAEF(L2
cells) & BN EF(IP2-E4 cells)9t 37
£ wrsidct. mE d¥e 53 (=T, LPSE,
LPS+PF#, LPS+0ONO¢, LPS+PF+ONOE)
o2 o] Hmaged, 4 ool vge &
A HEgAdE f 228 33T wjptS
Jo ZHE WEA F4 IRl WS &
Aet, o] HFHNEESo 4 HEAMEN v|He
NMEEALTE SH3T ol WA HEdidA
¥z28H ys4s 54 TNF-q MCP-1, IL-6, IL-
18 IL-10 ¥4 ¥ TNF-gq, iNOS, MCP-1 mRNA
g BAIAT.

2 1}

(1) MEEFHPH 159 o) LPS+PF+0ONOT&
Asjsine AEEG Auglel LPS+PFE,
LPS+ONO% % LPS+PF+ONOT RToA z+
A EEFHS] LPSF] vjs) oA sl ZofAxe} &
Z2¥Y IFTERE WSA A=A 3 Lol A
deol dAlEE B Bk (2) ¥WA gy
HE(IP2-E4 cells)ol] ti3t HFHEE] WEL &
= NESFFS A& d3tgle] LPS+PF
&, LPS+0ONO# ¥ LPS+PF+0ONOZ E5oA
Z NEERH]S] LPSTol w8 #Aadhe 2H3e B

ot BARE 9A HEAWAE(L2 cells)o] g
HENEEY] W54 AEA AXEASe NEegd
Bl 9 Zb AEyo] whe ok e 2yt (3)
LPS+PF# ¢ LPS+PF-+ONOF T5oA] ujA
HERAME2RE HEs §54 TNF-o 27}
LPS3dl via] BAIHocz fosiA Zaxded,
MCP-1 2 IL-10 #v|= LPSZd) vl i 2bx
= %S H9dh vhdd LPS+ONO#E LPS
T3 Bzt WA AXAMEZRE UEA S5
A cytokines #nlo] ¥ =z}o|7} ¢igdct. LPS+PF
7, LPS+0ONO# 2 LPS+PF+O0ONOZ 2594
HA A EPHMEZLE WSS fEA IL-18 2
IL-6 FHl= LPS3tl vl 238 Zvlshe AL
B9 (4) LPS+PF#, LPS+ONOZ % LPS
+PF+ONOZ 5o WA #HEdAAE28E
YEs 54 TNF-o 2 MCP-1 mRNA @H3lo]
AA=EE AEE Bgoy}, INOS mRNA 2de o
38 F7khs A%E By

pentoxifylline & o] AZNEEZRE WEA
FEA FIst Fol MAEE JAFAT dE 24
¥25E TNF-¢ 2 MCP-1 mRNA @3 Bu)g
o sl HAZAMNE 4L ZAAF o
o} ONO-5046-2 713l &0l 444 ¢ TNF-
@ MCP-1 mRNA 234, MCP-19] Bulg o
ABAE ¥ ohe} A nifEFA IL-10 ¥uiE
F7HIRCZN HERAM X S48 HAR ¢ e
& #9189, pentoxifylline®} ONO-50462] H&
FoAA = g} Zol A4 % AR FFA A
°] mRNA9] 3¥ g Bu|g oAIgoan sz
¥ &8 BAFEE SAg = AT
d B
olate]l AxEE Hol PF 2 ONO-5046L W&
=4 ALl9] 93509ke-2 937l 9488 s
Ao FZu9, §F o] YA EL ALIY M2 B
Z ABAZ AMEE] H8iME S A7) Ead
Aoz AZtEE upolr}.
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