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Abstract

Details of the regulation of vascular endothelial growth factor (VEGF) production in gastric cancer cells are
unclear. To investigate whether VEGF production is involved in cyclooxygenase (COX)-2 expression in gastric
cancer cells, we investigated the effects of indomethacin and the selective COX-2 inhibitor, NS-398, on VEGF
We discovered that

two kinds of primary cultured gastric fibroblasts could produce VEGF in the media supplemented only with

production in gastric cancer cells and compared the results with those in gastric fibroblasts.

bovine bovine serum (FBS), and the production was inhibited by indomethacin or NS-398. On the contrary,
though the gastric cancer cell lines: MKNI, MKN28, MKN74, JR-1, TMK-1, NUGC-3 and AZ-521 expressed
VEGF and COX2 mRNA, and also produced VEGF when they were cultured in media supplemented with 10%
FBS, indomethacin or NS-398 did not inhibit the production of VEGF in these cells. We also found that the
high concentration of NS-398 (100 xM] significantly up-regulated VEGF production of MKN1 and MKN74

even in serum-free media.

These results suggested that VEGF production of gastric cancer cells might be

up-regulated by the independent pathway of COX-2 expression.

Introduction

Angiogenesis is known to be very important in solid
tumor-growth in vivoY. Recent papers showed many
growth factors, including fibroblast growth factors
(FGF), transforming growth factor-g (TGF-4), platelet-
derived growth factor (PDGF), hepatocyte growth factor
(HGF) and vascular endothelial growth factor (VEGF),
are involved in angiogenesis?.
demonstrated that cyclooxygenase (COX)-2 enhanced
the production of angiogenic factors in a few colon
cancer cells in vitro, and a recent paper also showed a
correlation between COX-2 expression and tumor an-

Another paper also

giogenesis in human colorectal cancer with immunohis-
tochemical analysis>?. However it is not yet clear
which kind of mechanism exists between COX-2 expres-
sion and the production of angiogenic factors in colon
cancer cells. Furthermore, though cyclooxygenase
(COX)-2 was reported to be expressed by a variety of
tumor cells such as gastric cancer cells, breast cancers,
and lung cancers, the direct involvement of COX-2
expression in angiogenic factor- production in these cells
is not yet clear®.

Although possible contributions of COX-2 in tumor
angiogenesis include not only the increased expression of
angiogenic factors, but also the direct stimulation of
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endothelial cell-migration and growth by the eicosanoid
products, we focused on the effects of COX-2 on VEGF
production in gastric cancer cells, because VEGF is one
of the most potent and specific growth factors for en-
dothelial cells®*”®. We have already shown that the
expression of COX-2 correlates with that of VEGF in
human gastric cancer tissue on the basis of immunohis-
tological analysis®.

In this study, we investigated the effects of COX-2 on
VEGF production in gastric cancer cell lines and
compared its effects with those in gastric fibroblasts.

Materials and Methods

Materials

N-(2, cyclohexyloxy-4-nitrophenyl) methane sul-
fonamide (NS-398) was kindly donated by Taisho
Pharmaceutical Co. (Tokyo, Japan). Indomethacin
was purchased from Sigma Chemical Co. (St. Louis,
MO, USA). Mouse anti human COX-2 antibody (IBL,
Gunma, Japan) and horseradish peroxidase (HRP)
conjugated anti mouse antibody (Promega, Madison,
WI, USA) were used for Western blot analysis.

Cell Culture

Human gastric fibroblasts GF02 were prepared from
gastric tissues resected at surgery from patients with
gastric carcinomas. Briefly, resected tissues were imme-
diately washed three times with isotonic NaCl solution,
and the submucosal tissue was separated from the
mucosa and cut into 1~2mm pieces. After washing
with Dulbecco’s modified essential medium (DMEM :
Sigma), the tissue samples were suspended in DMEM
supplemented with 10% FBS (Biosciences PTY LTD,
Lornevic, Australia) and placed in 100 mm culture
dishes. The fibroblasts were allowed to adhere to the
dishes and grow in a humidified atmosphere of 5% CO,
at 37°C.  We confirmed that these cells were fibroblasts
by immunostaining with a monoclonal antibody against
vimentin (Dako). Only the third- or fourth-passage
fibroblasts were used throughout present experiments.
The human gastric fibroblast cell line, Hs 262.St, which
was derived from human gastric ulcer tissue, was pur-
chased from American Type Culture Collection
(ATCC) (Manassas, VA, USA). It was maintained in
RPMI-1640 (Nikken, Tokyo, Japan) containing 10%
FBS, penicillinstreptomycin - (Gibco  BRL, Tokyo,
Japan) and cultured in a humidified atmosphere of 5%
CO, in air at 37°C.

Human gastric cancer cell lines, MKNI (adenos-
quamous carcinoma), MKN28 (tubular adenocar-
cinoma), MKN74 (tubular adenocarcinoma), NUGC-3,
AZ-52] and JR-1 were kindly supplied by the Japanese
Cancer Research Resources Bank. TMK-I (poorly
differentiated adenocarcinoma) was a generous gift from
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Dr. Hiroshi Yokosaki (First Department of Pathology,
Hiroshima University, Hiroshima). These cells were
maintained in RPMI-1640 containing 10% heat inactivat-
ed FBS, penicillin-streptomycin and allowed to adhere
to the dishes and grow in the same conditions as indicat-
ed above.

Preparation of culture supernatant

GF02 and Hs 262.St cells were plated onto 24 well
culture plates at a concentration of 10*/well. After
24-hour incubation at 37°C, the monolayers were washed
twice with PBS and cultured in medium without FBS
after additional an 24 hours and were washed twice with
PBS again. The cells were then incubated in each
medium containing FBS at various concentrations in the
presence or absence of NS-398 (10 M) or indometh-
acine (10 uM) for 24 hours. The culture supernatants
were collected and stored at —20°C before measurement
of VEGF and PGE2.

Hs 262.St cells were stimulated by FBS at concentra-
tion gradient of 0, 2.5, 5, 10, 20, 40 (%). GFO02 cells were
stimulated by FBS at the final concentration of 2.5%.
MKNI, MKN28, MKN74, TMK-1, JR-1, NUGC-3, and
AZ521 cells were seeded onto 24-well culture plates, and
stimulated with 10% FBS. After 24 hours, each super-
natant was harvested and stored at —20°C until assay.
Cells were seeded onto the 6 cm culture dishes to harvest
cell lysates.

Measurement of VEGF and PGE2

Amounts of VEGF protein in the culture conditioned
media were measured by sandwich enzyme-linked im-
munosorbent assay (ELISA) with a human VEGF
ELISA kit (IBL) according to the manufacturer’s
instruction. The VEGF antibody used in the kit was
specific for VEGF 4.

The content of PGE2 in the media was measured
directly using a PGE2 EIA kit (Cat. No. 90001, Assay
Designs, Inc, Jones, Ann Arbor, MI, USA).

Reverse transcriptase-polymerase chain reaction

(RT-PCR) analysis of COX-2 and VEGF mRNA

Expression of VEGFmRNA transcripts were detected
with RT-PCR as described previously'®. Briefly, cells
were lysed with 350 4l of lysis buffer containing
guanidinium isothiocyanate (RNeasy Kit, Qiagen,
Tokyo, Japan). From the cell lysate, the total RNA
was extracted according to the manufacturer's instruc-
tions. RT-PCR was performed with 2 yg of total RNA
in a total volume of 25 41 of 10 mmol/1Tris Hel buffer,
pH 8.3, containing 500 mmol/1 deoxynucleotide triphos-
phate (dANTP) mixture, 4 nmol random primer and 8 U
of murine leukemia virus reverse transcriptase (Sawady,
Tokyo, Japan) and was then reverse transcribed at 37°C.

(2)
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For amplification, PCR was performed exactly as de-
scribed previously!®. COX-2 mRNA was detected as
described previously?. B-actin was amplified using the
same conditions as in VEGF amplification except that
the annealing temperature was set at 61°C. The
amplified PCR products were electrophoresed on 1%
agarose gel containing ethidium bromide.

Western blot analysis

Expression of COX-2 protein in gastric fibroblasts
and cancer cells was detected with Western blot analysis
as described previously'V. Briefly, cells were harvested
in 25 nmol/L Tris-HCL (pH 8.1) buffer, containing 0.25
mol/L sucrose, 1.0 mmol/L phenylmethylsulfonyl fluor-
ide, 1.0 umol/L pepstatin A, and 1.0 mmol/L eth-
ylenediaminetetraacetic acid. The pellet was collected
by centrifugation at 10,000g for 2 minutes and
resuspended in the same buffer. 3-((3-Cholanmido-
propyl) dimethylammonio]-1-prooanesulfonate
(CHAPS : Sigma) was added to 1% (wt/vol), and the
mixture was stirred for 2 hours at 4°C.  After centrifuga-
tion at 50,000 g for 20 minutes, the supernatant was
loaded onto an anion-exchange column equilibrated
with 20 mmol/L TrissHCL (pH 8.1) plus 0.4% CHAPS.
Protein was determined using a DC protein assay kit as
described in manufacturer’s instruction (Bio-Rad Labo-
ratories, Hercules, CA, USA).

Samples containing 50 g of protein were separated
on 10% acrylamide gel by sodium dodecyl sulfate-
polyacrylamide gel electrophoresis. In the next step, the
proteins were electrophoretically to a
nitrocellulose membrane and probed with anti-COX-2
antibody specific for human COX-2 protein. Bound
antibodies were detected with HRP-conjugated anti-
bodies using an enhanced chemiluminescence detection

transferred

system.

Statistical analysis

Results are shown as means*SE from triplicate
determination. Statistical significance was determined
with Student t-test and one-way ANOVA ; a P value of
less than 0.05 was considered to indicate a statistically
significant difference.

Results

Expression of VEGF in human gastric fibroblasts

and cancer cells

We first tested whether human gastric fibroblasts and
cancer cell lines could produce VEGF in culture media
only supplemented with 10% FBS. Primary human
gastric fibroblasts GF02 and gastric cancer cell lines
MKNI and MKN74 were cultured in media sup-
plemented with 10% FBS. Before and 24 hours after the
culture, the media were collected and VEGF protein was
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The amount of VEGF in supernatant of human gastric
fibroblasts (GF02) and gastric cancer cells before and 24
hours after cell culture in media supplemented with 10%
FBS.

Fig. 1

measured by ELISA. Twenty four hours’ culture of
GFO02 and two gastric cancer cell lines promoted an
increase of VEGF concentration in the media, though
the levels were different (Fig. 1). MKNI and MKN74
showed significant expression of VEGF.

The effects of indomethacin and NS-398 on VEGF

production in human gastric fibroblasts

Secondly we tested the effects of FBS on VEGF
production by other gastric fibroblasts and also
examined the dose dependency. Human gastric fibrob-
lasts, Hs 262.St, were inoculated onto 24-well culture
platess at a concentration of 10°/well. Then the
confluent cells were stimulated for 24 hours by FBS at
different concentrations: 0, 2.5, 5, 10, 20, 40%. Fig.2
shows that in Hs262.St the VEGF production was also
stimulated by FBS and that the level of VEGF increased
dose dependently up to 40%. Serum free media did not
stimulate VEGF production by fibroblasts.

Next we examined the effects o f indomethacin and
the selective COX-2 inhibitor, NS-398, on VEGF pro-
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Fig.2 The amount of VEGF in the supernatant of human

gastric fibroblasts (Hs262.St) cultured in various concen-
trations of FBS.
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Fig.3 Effects of indomethacin and NS-398 on VEGF produc-

tion in human gastric fibroblasts cultured in RPMI 1640
containing 10% FBS

duction, to know whether the production depends on
prostaglandin synthesis. VEGF expression of Hs 262.
St was suppressed by either indomethacin or NS398 at a
concentration of 10 M (Fig. 3). VEGF production by
GF02 was also inhibited by indomethacin and NS-398
(data not shown). The suppressive effects of VEGF
production by indomethacin or NS-398 in Hs 262. St
was similar. The findings indicated that the VEGF
production depends on COX-2 rather than COX-1.

VEGF mRNA expression of human gastric cancer

cells

In order to investigate whether splicing variants of
VEGF differed among gastric cancer cell lines, we tested
the expression of a variety of gastric cell lines derived
from different pathological types. Fig. 4 shows the
result of RT-PCR analysis of VEGF mRNA expression.
VEGF expression of NUGC-3 appeared to be relatively
weak, but all of the cell lines expressed four kinds of
splicing variants, three of which, that is 400 bp, 520 bp,
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Fig.4 VEGF (A) and g-actin (B) mRNA levels of cultured

gastric cancer cell lines and human gastric fibroblasts
detected in RT-PCR. Each lane indicates a transcript
of a: MKNI, b: MKN28, ¢: MKN74, d: TMK-I, e:
JR-1, f: NUGC-3, and g: AZ521 h: Hs262.St.

THE JOURNAL OF TOKYO MEDICAL UNIVERSITY

Vol. 60 No. 3

650 bp corresponded to VEGF,;;, VEGF,y,, and
VEGF,,,, respectively!?. Expression patterns were sim-
ilar in the different pathological cell types.

The effects of Indomethacin and NS-398 on VEGF

production in human gastric cancer cells

Cells of the human gastric cancer cell lines MKNI,
MKN28, MKN74, TMK1 and JR-1 were detached by
0.025% trypsin EDTA solution and seeded on 24-well
culture plates at a concentration of 3} 10°/well.  After
obtaining confluent culture, cells were starved for 24
hours and cultured with or without 10% FBS in the
presence or absence of indomethacin (10 xM] or NS-
398 [10 uM]. All of the gastric cancer cell lines
produced VEGF,4; in the culture supernatant, but in
none of these was the production suppressed by in-
domethacin or NS-398 (Fig. 5). These facts suggested
that VEGF production was independent of COX expres-
sion in these lines (Fig.5). The expression patterns
were quite different from those of gastric fibroblasts.

COX-2 mRNA and protein expression of human

gastric cancer cells

To confirm the COX-2 expression of human gastric
fibroblasts, we first tested the mRNA expression of these
cells by RT-PCR analysis. Fig. 6A shows the expres-
sion of COX-2 mRNA by human gastric cancer cell
lines: MKNI, MKN28, MKN74, TMK-1, JR-I,
NUGC-3 and AZ521.  All of these cell lines expressed
COX-2 mRNA with g-actin transcripts. Fig. 6B shows
the expression of COX-2 protein by human gastric
cancer cell lines: MKNI, MKN28, JR-1 and NUGC-3
were apparently expressed the COX-2 protein. In spite
of the expression of COX-2 mRNA by RT-PCR analy-
sis, the level of the band of MKN74 and TMK-1 was
slightly different from that in the positive control by
Western bloting. Because measurement revealed the
PGE, in the culture supernatant of these cells, we
considered that COX-2 protein also exists in MKN74
and TMK-1 cells to some extent, even if we could not
detect it in the same level by Western blot analysis (data
not shown). This means that indomethacin and NS-
398 could not suppress VEGF production, though
MKN74 and TMK-1 released PGE2. Taken together,
these results indicated that gastric cancer cells produce
VEGF independent of COX expression.

The effects of high concentration of indomethacin or

NS-398 on VEGF production in human gastric

cancer cells

Since the level of the COX-2 expression in most
gastric cancer cells appeared higher than that of gastric
fibroblasts, we also examined the effects of higher
amount of indomethacin or NS-398 on VEGF produc-

(4)
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Fig.5 Effects of indomethacin or NS-398 on VEGF production in human gastric cancer cell lines cultured in RPMI 1640 containing
10% FBS. A: MKNI, B: JR-I, C: MKN74, D: MKN28, E: TMK-I

-

Fig. 6

- =l
COX2F a b ¢ d e f g

A : Expression of COX-2 mRNA in gastric cancer cell
lines. Each line indicates the results of RT-PCR of a:
MKNI, b: MKN28, ¢: MKN74, d: TMK-1, e: JR-I,
f: NUGC-3, g: AZ521.

B: Expression of COX-2 protein in gastric cancer cell
lines. Each lane indicates the results of Western blot-
ting of F: fibroblast, a: MKNI, b: MKN28, c:
MKN74, d: TMK-1, e: JR-1, f: NUGC-3, and g:
AZ521. An arrow (—) shows the level of molecular
weight for 72 kD.

tion of the cancer cells in serum free condition. VEGF
production of gastric cancer cells was not inhibited even
in the presence of 100 M of indomethacin or NS-398 in
most of these cells we tested. Furthermore, VEGF
production of MKNI cells was significantly up-
regulated by higher concentrations of indomethacin or
NS-398, such as 100 uM (Fig. 7A). MKN74 cells also
produced significantly higher amounts of VEGF when
they were cultured in the presence of 100 M of NS-398
(Fig. 7B).

In the case of JR-1 cells, VEGF production was
slightly inhibited in the presence of NS-398, but it was
not significant (Fig. 7C). Administration of PGE, [1
#M] in the culture did not alter VEGF production of
MKNI or MKN74 cells, and did not restore VEGF
production of JR-1 cells. Similar effects were observed
in media containing 10% FBS, but effects were more
obvious in serum-free media.

Taken together, these results suggested that the inhibi-
tion of COX-2 did not decrease VEGF production in

(5)
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Fig.7 Effects of indomethacin or NS-398 on VEGF produc-

tion in human gastric cancer cell lines (1-3X 105/ well)
in serum-free media (A : MKNI, B: MKN74, C: JR-
1). Each column shows mean+SE (bar) of VEGF
concentration in triplicate culture. ¥ vs % shows
significant difference according to the statistical analysis
described in Materials and Methods (p<0.05).

most gastric cancer cells we tested.
This implies that gastric cancer cells have an indepen-
dent pathway of COX-2 expression to produce VEGF.

Discussion

In this study, we examined whether human gastric
cancer cells could produce VEGF, and also investigated
the involvement of COX protein in VEGF production.
We also compared the VEGF production with that of
gastric fibroblasts, to test differences with cellular mecha-
nism of the production. We showed that: (1) cultured
gastric cancer cells produced VEGF,q, (2) RT-PCR
analysis showed most of gastric cancer cell lines, we
tested, expressed at least 2 other splicing variants of
VEGF, (3) the expression of VEGF in these cells was
independent of COX-2 expression, (4) high concentra-
tion of indomethacin or NS-398 enhanced VEGF pro-
duction in a part of gastric cancer cell lines, (5) VEGF
expression in gastric fibroblasts was quite dependent of
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that of gastric fibroblasts even when cultured under
similar conditions.

COX-2 expression in tumor cells is thought to
enhance the production of angiogenic factors such as
VEGF, because Tsujii et al. clearly demonstrated that
human colon cancer cells increased the production of
angiogenic factors if they overexpressed COX-2. How-
ever it is not yet clear whether the phenomenon holds
true in all colon cancer cells expressing COX-2, and
which kind of colon cancers can produce VEGF if they
overexpress COX-2.  Many tumor cells were also repor-
ted to express COX-2, and in some of these COX-2
expression correlated with VEGF production or mi-
crovessel density on histological examination'®'V. To
the best of our knowledge, however, no paper has
challenged the molecular mechanism and relationship
between COX-2 expression and angiogenic factors in
these tumors besides colon cancers.

On the other hand, although epidemiological studies
and animal studies have suggested that COX-2 may play
an important role in colorectal tumorigenesis, recent
papers showed that colon cancer dose not always express
COX-2 in human tissues, while mesenchymal cells such
as macrophages significantly expressed COX-2 in colon
adenoma tissue’®'¥).  Williams et al also demonstrated
that COX-2 expressing Lewis lung tumor cells did not
grow in COX-2 knockout mice. These data indicated
that COX-2 expressed in stromal cells may be more
important than that of cancer cells with regard to their
growth in vivo!®,

Although many factors are involved in angiogenesis,
VEGF is one of the most potent and specific growth
factors for endothelial cells. Data in this study, how-
ever, showed that gastric cancer cell lines could express
COX-2 and release prostaglandins, but COX-2 inhibitor
did not inhibit the VEGF production of these cells.
This means that gastric cancer cells do not stimulate
VEGF production, at least in an autocrine manner
through prostaglandin synthesis, though prostaglandins
released from cancer cells might stimulate stromal cells
to produce growth factors.
the gastric cancer cell lines could produce VEGF even in
a starved condition. The cellular mechanism of VEGF
induction was not clarified in detail, but hypoxia is
known to induce VEGF gene expression via hypoxia-
inducible factor 1 (HIF-1)'9. Other factors which
up-regulate VEGF production are hypoglycemia and
cytokines, such as interleukin (IL)-18, 1L-6, FGF-4,
PDGF, tumor necrotizing factor (TNF)-a, TGF-4 and
insulin like growth factor (IGF)-12. Inactivation of
the von Hippel-Lindau tumor suppressor gene was also
reported to up-regulate VEGF production of human
carcinoma cells, and mutation of p53 is known to
enhance VEGF production of cells!™19),

It is interesting that some of

tumor

(6)
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Eicosanoids also influenced VEGF production. PGE,
and E, are reported to stimulate VEGF production in
osteoblasts, fibroblasts and macrophages'®. A recent
paper showed 15-deoxy-(12, [4)-prostaglandin  J(2)
(PGJ2) augmented VEGF production of monocytes and
endothelial cells?®. The reason why cyclooxygenase
inhibitors did not down-regulate VEGF production in
gastric cancer cells is not yet clear. It is of interest why
the high amount of indomethacin and NS-398 enhanced
VEGF production in these cells.
we tested expressed the same size of splicing variants in
RT-PCR analysis. VEGF is the major isoform of
secreted VEGF, though a significant fraction remains
bound to the cell surface and extracellular matrix.
VEGF,4, and VEGF,y; bind to heparin with greater
affinity than VEGF ;%Y. Gastric fibroblasts also ex-
pressed splicing variants similar to cancer cells.

We do not know whether non-steroidal
inflammatory drugs (NSAIDs) can prevent the growth
of tumors other than colorectal tumors.  Even if colonic
tumors which express COX-2 might be a possible target
for cancer prevention or therapy with NSAIDs, our data
indicated that a selective COX-2 inhibitor did not sup-
press the VEGF production of any pathological type of
cancer cells, thus selective COX-2 inhibitors might not
be enough for clinical use against gastric cancers. A
recent paper demonstrated that administration of selec-
tive COX-2 inhibitor and MAPK inhibitors could
induce the reduction of tumor growth, though selective
COX-2 inhibitor is not as effective by itself*. Further
investigations are necessary to determine molecular
mechanism of VEGF production and tumor growth in
gastric cancers.

Most gastric cancers

anti-

Conclusion

Primary cultured gastric fibroblasts could produce
VEGF in the media only supplemented bovine calf
serum, and the production was inhibited by indometh-
acin or NS-398 (10 4M]. However, indomethacin or
NS-398 did not inhibit the production of VEGF in
gastric cancer cell lines, though those cell lines could
express COX-2 mRNA. These results suggested VEGF
production of gastric cancer cells might be involved in
different mechanism from COX-2 expression.
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H ASHE e & BRI oM R RAEIA - (VEGF)
PELEIZHTT B COX-2 DB DFE =

= U & Y X IF e i

(R oy ZIT S| IS = ¥ — A%

Al e W kowm b A ST &
NI iy WA KO

VHUR R RER RN A S AR
O HARERERE ARS8 =58
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(RE] FIME PN R A BB 7, vascular endothelial growth factor (VEGF) O EE s, 22X F00R
BB W THAEME OIS T % 2 LB S MR > 72, VEGF 38117 angiogenic factor & L THISHTH Y , P&
B ORE & FHEC BT 5 £ F 2 5T 5, KIBRERIIEE IV 72 BSE ORISR Cld, VEGE DL prostaglandin &L D
FHEREER TH 5 cyclooxygenase (COX) MBS T2 Z L AHRESNLTE Y, 20 subtype Th 3 COX-2 IHAIBED
VEGF EEZHEINS 2 Z LG an T3, —7, BRIl 51F % COX-2 DFIH L VEGE FE4 DRLE i) L7
HEED T, B FRFEEEMI S FBS OFFE FIciEEL, @ 7880 BB 517 % VEGF mRNA O%
Blaetint L, £ TOMNZC VEGF 4, VEGF 5, VEGF,0, @ 3 FEED splicing variant ZFEEEL 7>, @ BEwAmaIlakkD s
#EETICEES 5 VEGF 2 IE L, VEGF OEEA 2R L=, @ BREBHTHIIECIE, 475 < L b SHIC COX2E
HOFEB 2R D203, O VEGF FE41F indomethacin, NS-398 % Fi s T bHIEIT X 2o 77, @ BBtk —Eh i
IREED indomethacin, NS-398 12 & - THEIME F T L2 VEGF OEENTHEL Y. G R b B4l % FBS
TFE TICHE 9 % & VEGF OEEDRED S5, UL, ZORIGE indomethacin 35 & 18 NS-398 12 & - THIE < hu7-.
CNS OfEHRY © BIEMIZD VEGF B4 X BIRHEFMIE L 13587 D, COX-2 /& 874 2 BFEAEIS LT\ 3 ATAEE
PIRBE Tz,

{Key words> Cyclooxygenase-2, MRy, BiEMid, VEGF




