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Abstract

Nonsteroidal anti-inflammatory drugs (NSAIDs) are known to cause gastric mucosal injury by upregulating
ICAM-1 expression, and thus activating neutrophils in the gastric mucosa in vivo. However, studies differ on
just how NSAIDs affect ICAM-1 expression in vitro. We therefore examined the effects of the NSAIDs
indomethacin and NS-398, a non-selective and a selective cycloxygenase-2 (COX-2) inhibitor, respectively, on
IL-13
at 10 ng/ml strongly stimulated increases in ICAM-1 expression in HUVEC and gastric fibroblasts. Indometh-
acin and NS-398 did not affect ICAM-1 expression in endothelial cells, while both indomethacin and NS-398
significantly inhibited IL-14-stimulated ICAM-1 expression in gastric fibroblasts without any influence on

ICAM-1 expression in human umbilical vein endothelial cells (HUVEC) and gastric fibroblasts in vitro.

COX-2 expression. To our interest, the addition of prostaglandin E2 not only reversed the suppression, but
synergistically down-regulated ICAM-1 expression with indomethacin in gastric fibroblasts. MG-132 pretreat-
ment strongly suppressed 1L-3-stimulated ICAM-1 expression in both cell types.

The results suggest that NSAIDs-stimulated ICAM-1 expression is not likely to directly affect the endothelial
cells in the gastric mucosa, and that COX-2 plays no role in NSAID-stimulated increases in [CAM-1 expression

in endothelial cells and gastric fibroblasts.

Introduction

Non-steroidal anti-inflammatory drugs (NSAIDs)
have been shown to induce gastrointestinal mucosal
injury by inhibiting prostaglandin (PG) production, and
thereby affecting the mechanisms protecting the
mucosa?. Serious complications, such as mucosal
bleeding and perforation, have also been reported in

long-term NSAID users®. One of the most significant
mechanisms suggested relates NSAID-caused mucosal
injury to NSAID-induced neutrophil activation, appar-
ently triggered by the inhibition of PG production®®.
It is well known that the adhesion of leucocytes to
intercellular adhesion molecules 1 (ICAM-1) in endoth-
elial cells is the first step initiating neutrophil activa-
tion™®; in turn leading to transendothelial neutrophils,
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which appear to be involved in mucosal injury. A
number of reports show high plasma and tissue TNF-«
levels, and marked up-regulation of endothelial ICAM-]
levels in the gastric mucosa of animals given
NSAIDs?'®  Thus it may be that NSAIDs play an
important role in the up-regulation of ICAM-1 expres-
sion in endothelial and other interstitial cells of the
gastric mucosa at least indirectly through the increase in
proinflammatory cytokine levels in plasma and tissue.

In contrast to these in vivo studies, in vitro studies
have shown that NSAIDs inhibit not only ICAM-1, but
also the vascular cell adhesion molecule-1 (VCAM-1) in
human umbilical vein endothelial cells (HUVEC)!"12,
while one report indicates NSAIDs up-regulate ICAM-1
levels by inhibiting cellular cyclooxygenase-2 (COX-2)
in vascular smooth muscle cells'®. Thus, reports
conflict regarding the effect of NSAIDs on ICAM-I
expression in endothelial and interstitial cells in vitro.
Since Vane et al'¥ reported that NSAIDs combine and
is the rate-limiting
enzyme of arachidonate cascade, the enzyme is well
known as a molecular target of NSAIDs. Recent
papers'?, however, reported other functions of NSAIDs
on NFxB, which is one of the transcription factors and
which affects ICAM-1 expression. One showed that
NSAIDs enhance TNF-o production by macrophages,
the cytokines facilitate translocation of NFB into the
nucleus, and NFxB, in turn, enhances [CAM-I
expression.

But another paper'® showed that NSAIDs directly
combine and inactivate Ix»B kinasef, leading to the
inhibition of the translocation of NFxB. Thus, reports
also conflict on the effects of NSAIDs on NFxB.

Therefore, the aims of this study are to clarify the
effects of indomethacin and a specific COX-2 inhibitor :
NS-398 on ICAM-1 expression levels of HUVEC and
gastric fibroblasts, common tools in ICAM-1 expression
studies in vitro, under the presence or absence of a
proinflammatory cytokine such as IL-15®.  We also
looked at the effects of a specific NFxB inhibitor on
ICAM-1 expression to determine which factor is pre-
dominant in both cell types.

inhibit cyclooxygenase, which

Materials and Method

Reagents

Indomethacin and prostaglandin (PG) E2 were
purchased from SIGMA Chemical Corporation (St
Louis, MO, USA). NS-398 (N-(2-cyclohexyloxy-4-
nitrophenyl)-methanesulfonamide) was gift from Taisho
Pharmaceutical Co. (Tokyo, Japan). Recombinant
tumor necrosis factor (TNF)-« and interleukin(IL)-14
were obtained from Genzime techne (Minneapolis, MN,
USA). MG-132 was purchased from Peptide Institute
Inc. (Minoo, Japan). Horseradish peroxidase (HRP)-
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conjugated goat anti-mouse IgG and anti-rabbit 1gG
were purchased from Promega (Madison, WI, USA).
Leupeptin, pepstatin A, aprotinin, phenylmethylsulfonyl
fluoride (PMSF), and 3-[(3, cholamidopropyl)-
dimethylammonio]-l-propane-sulfonate (CHAPS) were
purchased from SIGMA.

Cell culture

HUVEC were purchased from Asahi Technoglass
Corporation (Tokyo, Japan). The cells were
maintained in an EBM culture medium kit (Asahi
Techonoglass Co., Tokyo, Japan) containing human
epidermal growth factor (EGF), hydrocortisone, bovine
brain extracts (BBE), and fetal bovine serum (FBS,
Biosciences Pty. Ltd., Lorne, Victoria, Australia). All
supplements were eliminated 12 hours before initiating
experiments.

Gastric fibroblasts, derived from gastric ulcer patients
(Hs 262. St), were obtained from American Type Cul-
ture Collection (Manassas, VA, USA). The cells were
maintained in RPMI-1640 (Nikken Chemicals Co.
Tokyo, Japan) supplemented with 10% FBS. FBS was
eliminated 12 hours before initiating experiments.

For cell ELISA assay, fifty thousand cells were seeded
into 96-well type-1 collagen coated plates (Beckton
Dickinson Labware, Franklin Lakes, NJ, USA) and
incubated for 12 hours at 37°C in 5% CO,. The cells
were then washed twice with phosphate buffered saline
(PBS, pH 7.4) and cultured in serum-free medium for
another 12 hours. After being washing with PBS, the
cells were stimulated with TNF-«(10 ng/ml) and IL-
15(10 ng/ml) in the presence or absence of a non-
selective NSAID indomethacin, a selective COX-2 in-
hibitor NS-398, PGE2 and a proteosome inhibitor
MG-132 for 12 hours.

Cell ELISA

The cells were fixed with 1% paraformaldehyde in
PBS for 20 min. Non-specific binding was blocked by
0.5% bovine serum albumin (BSA, Serologicals, Kanka-
kee, IL, USA) for 1 hour. ICAM-1 antibody
(Chemicon Co., Temecula, CA, USA) and HRP-
conjugated anti-mouse IgG antibody were used as the
first and the second antibodies, followed by the addition
of tetramethyl benzidine (TMB) peroxidase EIA sub-
strate (Bio-Rad Laboratories, Hercules, CA, USA) as
indicated19) in the manufacturer’s instructions. The
optical density (OD) of each well was determined with
a microplate reader (Bio-Rad) at 450 nm. Relative
ICAM-1 expression was calculated by the following
formula : (sample (OD)-negative control (OD)/positive
control (OD)-negative control (OD))X100. Data are
expressed as means +SE.

Western blotting

The cells (5% 10°/ml) were cultured in 10 cm culture-
dishes as described above. After being washed with
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(B)
Effects of PGE2, Indomethacin and NS-398 on ICAM-1 expression of HUVEC.

HUVEC were cultured with and without IL-13(10 ng/ml) or TNF-(10 ng/ml) for 12 h and detected ICAM-1 expression

with cell ELISA methods.
Materials and Methods.

Relative expression of ICAM-1 was measured by cell ELISA and calculated as described in
Values are means =SE of a representative of 7 experiments.

(A) HUVEC were pretreated with indomethacin (10 M) | h before addition of IL-18 and/or PGE2 (1 uM). Lane
T indicates control reactions incubated with TNF-&. (B) HUVEC were pretreated with NS-398 (10 M) | h before

addition of IL-1gand PGE2 (1 xM).

PBS, the cells were scraped and harvested in buffer.
The pellets were collected by centrifugation at 10,000 g,
and then lysed in 150 x4 extraction buffer consisting of
50 mM Tris-HCl, 2 mM ethylenediaminetetraacetic acid
(EDTA), 0.5 M sucrose, | mM pepstatin A, and | mM
PMSF and 1% CHAPS. Samples containing 50 xg of
protein were separated on 10% acrylamide gel by sodium
dodecyl sulfate-polyacrylamide gel electrophoresis.
Then, the proteins were electrophoretically transferred to
a nitrocellulose membrane, and probed with anti-COX-2
antibody specific for human COX-2 protein (Immuno-
Biological Laboratories, Fujioka, Japan). Bound anti-
bodies were detected with HRP conjugated anti-rabbit
IgG antibody using the enhanced chemiluminescence
detection system (Amersham Pharmacia Biotech Ltd.).

Immunohistochemical analysis

HUVEC and gastric fibroblasts were cultured on a
SlideFlask (Nunc, Roskilde, Denmark) as described
above. After fixation with 4% paraformaldehyde (PFA)
in phosphate-buffered saline (PBS) at 4°C overnight, the
slides were washed with PBS once and were incubated
with 10% normal horse serum for 20 min to block
nonspecific binding of secondary antibody, and then
incubated overnight again with primary antibody at 4°C.
Mouse monoclonal antibody against ICAM-1 (Novocas-
tra Laboratories, Burlingame, CA, USA ; dilution, 1 :
150) was used as the primary antibody. The antibody
was allowed to react with a secondary antibody (horse
anti-mouse IgG ; Vector; dilution, 1 : 100) labeled with
FITC. Antibody binding was detected by the

(3)
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(B)
Effects of PGE2, Indomethacin and IL-13 on ICAM-1 expression of gastric fibroblasts.
Gastric fibroblasts were cultured with and without I1L-18(10 ng/ml) or TNF-« (10 ng/ml) for 12 h and detected ICAM-1
expression with cell ELISA methods. as described in Materials and Methods. Relative expression of ICAM-1 was
measured by cell ELISA and calculated as described. Values are means *=SE of a representative of 3-7 experiments. *

indicates P<0.05 (A) Effects of indomethacin and PGE2 were tested in the presence of IL-13. Fibroblasts were
Lane T shows control reactions

+ IL-15
10 Indomethacin( ¢ M)

Relative ICAM-1 expression (%)
=
=]

pretreated with indomethacin (10 M) 1 h before addition of IL-13and PGE2 (1 xM).
(B) Dose related effects of indomethacin were tested in the presence of 1L-14.

incubated with TNF-«.

immunofluorescence methods and confocal laser scan-
ning microscopy (model TCS4D/DMIRBE; Leica,
Heidelberg, Germany) equipped with argon and argon-
krypton laser sources. The nuclei were counterstained
with 4, 6-diamidino-2-phenylindole (DAPI ; Sigma) for
15 min to facilitate identification of morphological
features. Negative control immunohistochemical pro-
cedures included replacement of the primary antibody
with normal mouse 1gG.

Statistics

All data are expressed as means®SE. Statistical
significance was determined with an analysis of variance
(ANOVA) followed by Fisher’s PLSD test; a P value

of less than 0.05 was considered to indicate a statistically
significant difference.

Results

Effects of Indomethacin and NS-398 on ICAM-I
Expression in HUVEC  First of all, we tested the effects
of indomethacin on ICAM-1 expression without any
cytokine stimulation in HUVEC. Fig. lA shows the
relative expression of ICAM-1 against that of IL-18
stimulation with the cell ELISA method. Ten micro
molar indomethacin, which has been reported to be a
sufficient concentration for inhibiting COX activities,
had no influence on the basal level of ICAM-1 expres-
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Fig.3  Effects of PGE2, NS-398 and IL-14 on ICAM-1 expression of gastric fibroblasts.
Gastric fibroblasts were cultured with and without IL-14(10 ng/ml) or TNF-&(10 ng/ml) for 12 h and detected ICAM-1
expression with cell ELISA methods as described. Relative expression of ICAM-1 was measured by cell ELISA and
calculated as described. Values are means =SE of a representative of 3-7 experiments in Materials and Methods. *
indicates P <0.05.
(A) Effects of PGE2 and NS-398 were tested in the presence of IL-18.  Fibroblasts were pretreated with NS-398 (10 ;M)
1h before addition of IL-1gand PGE2 (1 yuM). Lane T shows control reactions incubated with TNF-«. (B)
Dose-response suppression of NS-398 were tested in the presence of 1L-13.
sion. Since previous reports?® have shown that in- concentrations of 1 to 30 4M (data not shown).

domethacin inhibits COX activities at concentrations of
under 14 M, we also tested the effects of indomethacin
at concentrations of 1, 3 and 30 micro molar, and none
of them were significantly different from that of the
medium culture. Because TNF-o and IL-18 strongly
induced increases in ICAM-1 expression in HUVEC, we
also investigated the effects of indomethacin on
cytokine-stimulated ICAM-1 expression (Fig. 1A).
Ten micro molar indomethacin did not affect the 1L-13-
stimulated ICAM-1 expression level at all. The effects
of indomethacin on HUVEC were also observed within

Since selective COX-2 inhibitor : NS-398 was able to
inhibit COX activities at 10 xM?Y, we examined the
effect of NS-398 (10 M) (Fig. 1B). In the same way as
indomethacin, NS-398 had no influence on the basal or
cytokine-stimulated ICAM-1 levels in HUVEC at con-
centrations up to 30 4M at all (Fig. IB).

These results indicate that indomethacin and NS-398
neither enhanced ICAM-1 expression in HUVEC, nor
modified IL-14-stimulated ICAM-1 expression of the
cells in vitro.

(5)
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Fig. 4

Immunofluorescene staining of HUVEC and gastric fibroblasts with anti ICAM-1 antibody.

A, C, E and G show the expression of ICAM-1 in HUVEC, and B, D, F and H show the expression in gastric fibroblasts.
A and B: Cells were cultured in medium only. C and D: Cells were treated with indomethacin and stained with anti
ICAM-1 antibody. E and F: Cells were stimulated with IL-18and stained with anti ICAM-1 antibody. G and H:
Cells were stimulated with IL-1, but stained with control mouse IgG (original magnification; X400).
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pretreated with indomethacin (10 M) or NS-398 (10 M) 1 h before addition of IL-1,3 (10 ng/ml).

COX-2 used as a positive control.
COX-2 protein in each lane.

Effects of Indomethacin and NS-398 on ICAM-1
Expression in Gastric Fibroblasts

Since fibroblasts are known to be an important com-
ponent in gastric mucosal repair, we next investigated
how indomethacin and NS-398 influence the expression
of ICAM-1 in cultured gastric fibroblasts, respectively.
Fig 2A shows that ICAM-1 expression was not affected
by the administration of 10 M indomethacin in culture
media without cytokine stimulation. So long as in-
domethacin concentration was within the range of 1 to
100 uM, ICAM-1 levels were not significantly different
from the basal value. Though TNF-o and IL-18
stimulated increases in ICAM-1 expression in gastric
fibroblasts, interestingly, unlike in HUVEC, indometh-
acin significantly inhibited IL-143- stimulated ICAM-1
expression levels in gastric fibroblasts (Fig. 2A). Fig.
2B shows that indomethacin down-regulated ICAM-1
expression of gastric fibroblasts stimulated by IL-13 to
up to 74% of the maximum value in a dose-dependent
manner.

In the same way as indomethacin, NS-398 had no
influence on basal expression of ICAM-1 in gastric
fibroblasts, and down-regulated the expression stimulat-
ed by IL-13 to up to 73% of the maximum value in a
dose-dependent fashion (Fig. 3A, B).

These results suggest that indomethacin and NS-398
did not up-regulate ICAM-1 expression of gastric fibrob-
lasts, but significantly suppressed IL-143-stimulated
ICAM-1 expression levels within the range of up to 10
uM.

Effects of PGE2 on ICAM-1 Expression in HUVEC
or Gastric Fibroblasts

To investigate whether the effects of indomethacin or
NS-398 were involved in the inhibition of prostaglandin
synthesis, we tested ICAM-1 expression in HUVEC or
gastric fibroblasts under the presence of PGE2, which is

+ +  +
- + —_—
+  NS-398

Fig.5 Western blot analysis of HUVEC (A) and gastric fibroblasts (B) by monoclonal antibody specific for COX-2. Cells were

- €«72kDa

IL-15
Indomethacin

Lane C shows sheep

Proteins (50 ug) were loaded onto each lane. A band of 72kDa corresponded to

one of the most common prostaglandins in human
gastric mucosa.

In the absence of cytokine stimulation, exogenously
added PGE2 had no effect on ICAM-1 expression in
HUVEC or gastric fibroblasts, either. (Fig. 1A, Fig. 2A).
IL-18-stimulated ICAM-1 expression of HUVEC was
not modified by PGE2 administration into the culture at
all. Unlike in HUVEC, exogenously added PGE2,
however, significantly inhibited ICAM-1 expression in
gastric fibroblasts. Moreover, PGE2 and indomethacin
suppressed IL-13-stimulated ICAM-1 expression levels
in gastric fibroblasts synergistically (Fig.2A). But
synergistic suppression of IL-18-stimulated ICAM-1
expression was not observed with the addition of both
PGE2 (1 uM) and NS-398 (10 ¢M) in gastric fibroblasts
at these concentrations.

These data demonstrate that PGE2 did not reverse
NSAIDs induced inhibition of IL-15-stimulated ICAM-
1 expression in gastric fibroblasts.

Immuneostaining of ICAM-1 in HUVEC and gastric
fibroblasts

Since we evaluated ICAM-1 expression as % level
against positive and negative controls, we next examined
ICAM-1 protein expression immunohistochemically.
Indomethacin did not up-regulate the immuno-
fluorescence intensity of either cell type (Fig. 4 A-D).
IL-18 clearly stimulated increases in immunofluores-
cence intensity against CD54 in both HUVEC and
gastric fibroblasts as compared with basal levels (Fig.
4E, F). The immunoreactivity obviously located on
the cell surface in both endothelial and fibroblasts and
expression levels seemed stronger in endothelial cells
than in gastric fibroblasts. Suppressive effects against
COX antagonists were difficult to evaluate in immuno-
histochemical staining (data not shown).

(7)
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COX-2 Protein Expression in HUVEC and Gastric
Fibroblasts

Since PGE2 did not reverse the effects of COX
antagonists, we next confirmed COX-2 protein expres-
sion in HUVEC and gastric fibroblasts by western blot
analysis. In HUVEC, COX-2 protein expression was
detected without cytokine stimulation, and IL-183
stimulated an increase in COX-2 expression level over
the basal level (Fig. 5A). IL-14 strongly stimulated the
COX-2 expression level in gastric fibroblasts as well
(Fig. 5B). Indomethacin and NS-398 had no influence
on either basal level or on IL-18-stimulated COX
expression against either cell type.

Effects of NF-xB inhibitor on ICAM-1 expression

Since ICAM-1 expression is known to be regulated by
NF-xB, we examined the effects of MG-132, a specific
NF-xB inhibitor, to clarify the effects of the transcrip-
tion factor on ICAM-1 expression in our system. IL-
15-stimulated ICAM-1 expression levels were strongly
down-regulated by pretreatment with MG-132 in both
HUVEC (43%) and gastric fibroblasts (47%). The level
of the suppression was greater than that of indomethacin
treatment. The basal expression levels of ICAM-1 on
HUVEC and gastric fibroblasts were not significantly
suppressed by MG-132 pretreatment. These data imply
that NSAIDs were not sufficient to inhibit IL-13-
stimulated ICAM-1 expression through the inhibition of
NTF-5xB in this range of concentration (data not shown).

Discussion

In the present study, we investigated whether NSAIDs
are directly involved in ICAM-1 expression in endoth-
elial cells, for which neutrophil adherence has been
suggested as the initial step in the activation of NSAID-
induced gastropathy. We found that both TNF-« and
IL-153 strongly stimulated ICAM-1 expression in
HUVEC, with a 10-fold increase over basal values,
which is consistent with previous reports?®. However,
indomethacin affected neither basal ICAM-1 nor TNF-
« (data not shown) and IL-18-stimulated increases in
ICAM-1 levels in HUVEC, suggesting no direct in-
domethacin effect on ICAM-1 expression in HUVEC.
Furthermore, exogenously added PGE2 at 1 M did not
affect cytokine-stimulated increases in ICAM-1 expres-
sion in HUVEC. These results indicate that neither
endogenous PGE2, which may be inhibited by in-
domethacin, nor exogenous PGE2 is involved in the
regulation of ICAM-1 expression in endothelial cells.
Therefore, these results further suggest that PGE2 preven-
tion of NSAID-caused injury may not be due to its
direct effect on ICAM-1 expression in endothelial cells.
There is considerable evidence supporting the concept
that neutrophil activation induced by its interaction with
ICAM-1 in endothelial cells plays a critical role in
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NSAID-induced gastropathy. First, neutropenic rats
have been shown to have reduced susceptibility to
NSAID-induced gastropathy®?®. Second, prevention
of leukocyte adherence by monoclonal antibodies
against leukocyte adhesion molecules results in the
reduction of NSAID-induced gastropathy?#?.  Third,
NSAIDs have been shown to stimulate leukocyte adher-
ence to the vascular endothelium in the gastric microcir-
culation®®?”.  Fourth, NSAID administration has been
shown to induce increases in plasma and gastric mucosal
levels of TNF-g'92929 and ICAM-1920 expression in
the gastric mucosa of rats. Cytokines such as TNF-«
and IL-13 have been shown to stimulate increases in
ICAM-1 expression in endothelial cells in vitro??, as we
have also found in the present study. Thus, taking into
consideration the above results and those of the present
study, it is safe to surmise that NSAIDs have no direct
stimulatory effect on ICAM-1 expression, notwithstand-
ing NSAID-caused neutrophil activation commonly
observed in vivo. Rather, increased TNF-« levels in
plasma and gastric mucosa, in response to NSAID
administration, might be involved in ICAM-1 expres-
sion in the mucosa.

It should be noted that in addition to endothelial
cells, fibroblasts and smooth muscle cells also express
ICAM-1, which may directly or indirectly be regulated
by NSAIDs!®39.  We found for the first time, in the
present study, that gastric fibroblasts express ICAM-1 in
response to proinflammatory cytokine stimulation. In
contrast, studies that showed increases in ICAM-I1
expression in the gastric mucosa by using immunohisto-
chemistry? or dual radiolabeled antibody techniques®”
failed to show that such interstitial cells do in fact
express [CAM-1.  We showed that endothelial cells and
gastric fibroblasts appear to express ICAM-1 protein on
the surface of cells, with expression levels in endothelial
cells somewhat surpassing those in fibroblasts. We also
found that NSAID-regulated ICAM-1 expression
differed for endothelial cells and gastric fibroblasts. In
gastric fibroblasts, indomethacin significantly inhibited
IL-18-induced increases in ICAM-1 expression levels.
To date, reports have shown that NSAIDs such as
diclofenac, ibuprofen, and aspirin inhibit ICAM-1
expression on various types of endothelial cells in
vitrot™1232 It has been suggested that aspirin inhibits
NF-%B activation®, thereby inhibiting [CAM-1 expres-
sion at transcription sites. Although it has yet to be
conclusively determined how NSAIDs suppress
cytokine-stimulated increases in ICAM-1 levels in vitro,
gastric mucosal ICAM-1 expression levels in vivo appar-
ently depend on indirect, as well as direct, effects of
NSAIDs.

We found in the present study that neither indometh-
acin nor NS-398, a specific COX-2 antagonist, had any
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effect on ICAM-1 expression stimulated by IL-15 in
endothelial cells. On the other hand, NS-398 slightly,
but significantly, inhibited ICAM-1 expression stimulat-
ed by IL-143 in gastric fibroblasts, as did indomethacin.
Because ICAM-1 suppression levels of indomethacin are
similar to those of NS-398, COX-1 inhibition is not
likely to be important for ICAM-1 levels. Since we
have shown IL-13-stimulated upregulation of COX-2
expression in those cells, the data suggest that in gastric
fibroblasts both indomethacin and NS-398 act on COX-
2 to suppress 1L-18-stimulated expression of ICAM-I.
On the other hand, previous results suggest that COX-2
antagonists upregulate ICAM-1 expression on smooth
muscle cells in vitro'® and activate neutrophil infiltration
in the gastric mucosa in vivo®®. It has also been shown
that cerecoxib, a specific COX-2 antagonist, increases
leukocyte adherence in the vascular endothelium of
mesenteric venules in rats, in contrast to SC-560, a
specific COX-1 antagonist®®. Thus, it appears that the
role of COX-2 in regulating ICAM-1 expression varies
with cell type. In order to reach a conclusion on how
COX-2 plays a role in leukocyte adherence, further work
is clearly required.

In the present study, the effect of NF-5B activation on
ICAM-1 expression in endothelial cells and gastric
fibroblasts far surpassed that of COX inhibition. An
increase in ICAM-1 gene expression in endothelial cells
and gastric fibroblasts is thought to require the transcrip-
tion factor NF-xB, as we showed with MG-132 in the
present study. Thus, considering the different mecha-
nisms by which NSAIDs cause gastric mucosal injury,
proinflammatory cytokine release in response to
NSAIDs appears to be of greater import in neutrophil
activation than the direct effect of NSAIDs on ICAM-1
expression.

Conclusion

We examined the effects of the NSAIDs indomethacin
and NS-398 on ICAM-1 expression in HUVEC and
gastric fibroblasts in vitro.

1) Indomethacin and NS-398 did not affect ICAM-1
expression in endothelial cells, while neither in-
domethacin nor NS-398 inhibited 1L-143-stimulated
ICAM-1 expression in HUVEC, but both
significantly inhibited IL-14-stimulated ICAM-1
expression in gastric fibroblasts.

2) IL-1p8 stimulated increases in ICAM-1 and COX-2
expression in both cell types.

3) Exogenously added PGE2 neither regulated
ICAM-1 expression of HUVEC, nor restored IL-
18-stimulated ICAM-1 expression suppressed by
COX antagonists in human gastric fibroblasts.

4) Pretreatment of NFxB inhibitor : MG132 strongly
suppressed IL-13-stimulated ICAM-1 expression in
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both cell types.

These results indicate that NSAID is not directly
linked to ICAM-1 expression, and that COX-2 is not
likely to be involved in NSAID-stimulated increases in
ICAM-1 expression in the gastric mucosa.
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FEAT v A FHRIEEIINEHIIED ICAM-1 FEFIC/ER L Zcvasd
BRI X E T %

ol ® s B wm? R O B &R
A H e = %2 — B2 B K g
# = B 72 i R E2  F & B AR
AT v 7T 42 M & OB = &
L N S O v /N T N

VR ERER N RIS TR
PEARERER R =58

[EE] NSAIDs i in vivo IZ B TIZFRED ICAM-1 OFEHEBANIS ¥, PR EE LS ¥ 2 2 Lo X b Bk
BEZEIT I ETHMONT WS, L L, invitro 123> Tk NSAIDs 53 ICAM-1 FIHiz £ 5 fEA 2 o id i iz —E
LTwiwn, SEELZ I, A 228y EREY COX-2 HESKTH 5 NS-398, =0 2 fED NSAIDs O ICAM-1 F631z
X HEM %z, © MR SRS (HUVEC), BAMERIIEZ F v Tz, PRI, BESEEsiac 3¢ IL-
1810 ng/ml R T ICAM-1 FEERIZEIE U7z WEHIFE Tld A > R A5 3 > NS-398 i3 ICAM-1 F&EIZ S48 | 7 i 728,
EARESFAIIE IS & BRI IL-18 BT & 2 ICAM-1 SR 2 HIEI L 7225, COX-2 FIHDEEIL 5 1 edv o 7-, Bl
HEFHINE T3 PGE2 2/EH & ¥ % & NSAIDs OfEFZFT B 37, ¢ L MM ICAM-1 S50 2 1% L 7>, NF-xB [H
EIEMG-132 2EFHES ¥ 2 £, L1512 & 3 ICAM-1 FIR 016 & Lz,

NS DFER LD . NSAIDs I & 2 IFPERiEMEAIZ 2415 O NSAIDs O ICAM-1 I 204 2 5228 © IR L T
B b, BHAEICB W T, NSAIDs 12 X % ICAM-1 FEHOBENNT COX-2 DFIIIE BN BE 2 B LT nihng b
PRBE NG,

<Key words) { > F X5 ICAM-1, %4 70t 7 ) —¥, BRI, 1>y —uf Fo-1
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