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ABSTRACT

Role of COX-2 and PGE: on the development of the
gastric adenocarcinoma

Kim Mun-Young
Advisor: Prof. Lim Sung-Chul, Ph.D.
Department of Medicine,

Graduate School of Chosun University

Objective @ COX-2-derived PGE: has been implicated in the
development of various cancers. PGE: promotes cancer proliferation
by modulating proliferation, apoptosis, and angiogenesis. It is a
downstream product of COX and 1is biochemically inactivated by
prostaglandin dehydrogenase (PGDH). Selective targeting of PGE: or
receptors might be useful with respect to cancer. Substantial interest
is focused on microsomal prostaglandin E synthase (mPGES)-1,
which 1s upregulated in numerous human cancers. The aim of this
study was to investigate the role of COX-2 and PGE: in cancer
progression and metastasis in the stomach.

Methods : Expression of COX-2, mPGES and 15-PGDH were
examined by immunohistochemistry in a series of 48 cases of
adenocarcinoma (advanced gastric carcinoma: 24 cases, early gastric
carcinoma: 24 cases) and 12 cases of adenoma of stomach. Their
clinicopathologic correlation was statistically evaluated.

Results - COX-2 expression was correlated with cancer progression



and lymph node metastasis. mPGES expression was correlated with
lymph node metastasis. Increament of mPGES and decrement of
PGDH were related to the progression of cancer. Strong
immunoreactivity for COX-2 had statistically significant reverse
correlation with the 15-PGDH expression.

Conclusion @ The author assumed that the immunohistochemical
expression of COX-2, mPGES, or PGDH had a significant correlation
with PGEs. Therefore, modulation of mPGES or PGDH could help to
prevent or treat the progression of the gastric adenocarcinoma
without serious side effects of the COX-2 blockers.

Key words: COX-2, PGE;, mPGES, PGDH, Adenocarcinoma,

Adenoma, Stomach
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Table 1. Clinical, epidemiologic, and histopathologic characteristics of 60
patients with gastric neoplasm

Characteristic AGC (%) EGC (%) Adenoma (%)  Total
No. of patients 24(40) 24(40) 12(20) 60
Age(yrs.)

Mean 60.1 54.7 64.2

Range 2577 30-71 52-86
Gender

Male 19(79) 15(63) 11(92) 45

Female 5(21) 9(37) 1(8) 15
Lymph node metastasis

Yes 18(75) 3(13)

No 6(25) 21(87)
Histopathologic grade

W/D 2(8) 6(25) L/G 7(58.3)

M/D 10(42) 6(25) H/G 5(41.7)

P/D 12(50) 12(50)
Lauren’s type

Intestinal 13(54) 16(67)

Diffuse 6(25) 6(25)

Mixed 5(21) 2(8)
Histologic type

Tubular 11(92)°

Villous 0

Villotubular 1(8)

AGC: advanced gastric carcinoma, EGC: early gastric carcinoma, W/D: well
differentiated, M/D: moderately differentiated, P/D: poorly differentiated,
L/G: low grade, H/G: high grade

"A case of focal malignant transformation was included.



Table 2. Immunoreactivity of COX-2 in gastric neoplasm and metastatic
lymph node (%)

AGC EGC Meta-LN
Immunoreactivity ---———-——-- s T Adenoma B
LN- / LN+ LN- / LN+ AGC EGC
Negative 1(4.2) 3(12.5) 3(25) 0 0
1(16.7)/0 3(14.3)/0
Weak 6(25) 9(37.5) 5(41.7) 1(5.6) 0

4(66.7)/2(11.1) 9(42.9)/0

Moderate 7(29.2) 7(29.2) 4(33.3)" 6(33.3)  1(33.3)
1(16.7)/6(33.3)  7(33.3)/0

Strong 10(41.7) 5(20.8) 0 11(61.1)  2(66.7)
0/10(55.6) 2(9.5)/3(100)

Total 6 18 21 3 12 18 3

AGC: advanced gastric carcinoma, EGC: early gastric carcinoma, Meta-LN:
metastatic lymph node, LN-: negative lymph node metastasis, LN+: positive
lymph node metastasis

"A case of focal malignant transformation was included.

' Immunoreactivity was statistically significant in the positive lymph
node group compared to the negative lymph node group of the advanced
gastric carcinoma patients, »<0.05.

' Immunoreactivity had a statistically significant positive correlation with
lymph node metastasis, »<0.005.



Table 3. Immunoreactivity of mPGES in gastric neoplasm and

metastatic lymph node (%)

AGC EGC . Meta-LN
Immunoreactivity ----————-- —————————- Adenoma @ -—————————————-
LN- / LN+ LN- / LN+ AGC EGC
Negative 0 0 2(9.5) 0 3(25) 0 0
Positive' 6(100) 18(100) 19(90.5) 3(100)  9(75)° 18(100)  3(100)
Total 6 18 21 3 12 18 3

AGC: advanced gastric carcinoma, EGC: early gastric carcinoma, Meta-LN:

metastatic lymph node, LN-: negative lymph node metastasis, LN+: positive

lymph node metastasis

"A case of focal malignant transformation was included.

' Immunoreactivity was statistically significant in the adenoma group

patients, »<0.01.

' Immunoreactivity had a statistically significant positive correlation with

lymph node metastasis, »<0.005.



Table 4. Immunoreactivity of 15-PGDH in gastric neoplasm and
metastatic lymph node (%)

AGC EGC . Meta-LN
Immunoreactivity ———-------  —————————~ Adenoma’ -—-———-————————
LN- / LN+ LN- / LN+ AGC EGC

Negative 2(33.3) 5(27.8) 6(28.6) 2(66.6) 2(16.7) 9(50) 2(66.7)

Faint 3(50) 12(66.7) 11(52.3) 1(33.3) 3(25)"  8(44.4) 1(33.3)
Strong 1(16.7)  1(56) 4(333) 0 7(58.3) 1(5.6) 0
Total 6 18 21 3 12 18 3

AGC: advanced gastric carcinoma, EGC: early gastric carcinoma, Meta-LN:
metastatic lymph node, LN-: negative lymph node metastasis, LN+: positive
lymph node metastasis

"A case of focal malignant transformation was included.

' Immunoreactivity was statistically significant in the adenoma group
patients, ©<0.05.



Table 5. Correlation among the immunoreactivity of COX-2, mPGES
and 15-PGDH in gastric neoplasm and metastatic lymph node

mPGES 15-PGDH
0 + 0 1+ 2+
COX-2
0 4(80) 3(4) 3(11) 1(3) 3(21)
1+ 1(20) 20(26) 9(32) 6(15) 6(43)
2+ 0 25(33) 1(4) 22(56) 2(14)
3+ 0 28(37) 15(53) 10(26) 3(21)
mPGES
0 2(7) 2(5) 1(7)
+ 26(93) 37(95) 13(93)
Total 5 76 28 39 14

"Strong immunoreactivity for COX-2 had statistically significant reverse

correlation with the 15-PGDH expression, p<0.05.



Legends for figures

Figure 1. Immunohistochemical staining of gastric adenoma (a) and
adenocarcinoma (b) for COX-2. Moderate and strong immunoreactivity in
adenoma and adenocarcinoma were demonstrated, respectively. (LSAB
method, counterstained with hematoxylin, x100)

Figure 2. Immunohistochemical staining of gastric adenocarcinoma for
COX-2. Scattered cancer cells around the deep infiltrating margin showed
strong immunoreactivity. (LSAB method, counterstained with
hematoxylin, x100)

Figure 3. Immunohistochemical staining of gastric adenoma (a) and
adenocarcinoma (b) for mPGES. Positive immunoreactivity was identified
predominantly along the Iuminal border in the adenoma. Diffuse
immunoreactivity was identified in the adenocarcinoma. (LSAB method,

counterstained with hematoxylin, x100)

Figure 4. Immunohistochemical staining of gastric adenocarcinoma for
15-PGDH. a: negative staining, b: strong positive staining. Diffuse
cytoplasmic staining was noted. (LSAB method, counterstained with
hematoxylin, x200)

Figure 5. Immunohistochemical staining of gastric adenoma for 15-PGDH.

Diffuse cytoplasmic staining was identified. (LSAB method, counterstained
with hematoxylin, x100)
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