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| _ Expression of Cyclooxygenase—2 in Col-
orectal Adenocarcinoma

Hyung Suk Kim, MD., Tae G|I Heo, M.D., Seong Woo
Hong, M.D., Mee Joo, M. D Yeo Gu Jang, M.D., Do
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M.D. -

Departments of Surgery and ‘Pathology, Seoul Paik Hospital, Inje
University, Seoul, Korea

Purpose: Several studies indicate that nonsteroidal anti-
inflammatory drugs including aspirin and sulindac reduce the
risk of colon cancer. Futhermore, nonsteroidal anti-in-
flammatory drugs that inhibit the cyclooxygenase (COX)
are shown to inhibit the development colon cancer in
animal models of carcinogenesis. COX-1 is constitutively
- expressed to fulfill its beneficial housekeeping roles. COX-2
is not constitutively expressed by most normal tissues, but
it is rapidly induced by certain inflammatory cytokines, tu-
mor promoters, growth factors and oncogenes. The pur-
pose of this study is to evaluate the role of COX-2 in
colorectal carcinoma development and the correlation
between COX-2 expression and tumor angiogenesis and
p53 overexpression.

Methods: Immunohistochemical analyses using antibodies
against COX-2, factor Vlll-related antigen, vascular endo-
thelial growth factor (VEGF) and p53 were carried out on
archival specimens of |5 colorectal adenoma and 4! adeno-
carcinoma. '

Results: COX-2 expression was increased in 5/15 (33.3%)
adenomas and 24/41 (58.5%) adenocarcinomas. COX-2

expression in adenocarcinoma was nearly significantly high--

er than in adenoma (P=0.050). In adenocarcinoma, COX-2

expression was increased in early cancer (TNM stage)

(P=0.028) and well differentiated tumor (P=0.029). COX-
2. expression was not correlated with VEGF expression,
microvessel density and p53 overexpression.

Conclusions: These findings indicate that enhanced ex-
pression. of .COX-2 occurs early during colorectal cancer
progression. However, further investigations are needed to
evaluate the relationship of COX-2 and tumor angiogenesis
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using other laboratory methods. ] Korean Soc Colopro-
ctol 2001;17:259-266
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b A =T = 2 HIS{Him
A9pe] v, COX-25F VEGF Wk, ps3 aﬁ-ﬂ vhar 2) HEHEN HASHAM COX2 HRHlx
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AP U599 B#H AL Kruskall-Wallis testE o] &3} 2 33.3%0131, 1+7} 44, 2+7} 1d], 3+ & &=
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Table 1. Expression of COX-2 in colo-rectal adenoma and

adenocarcinoma
Cox-2 expression
Total ~ P-value
— 1+ 2+ 3+
Fig. 1. Immunohistochemical staining finding of COX-2 in Adenoma 0 4 1 0 15 0.050

normal colon tissue (X 200). COX-2 immunoreactivities are
weekly -detected in epithelial cells, inflammatory cells and
fibroblasts.

Adenocarcinoma 17 12 7 5 41

e

Fig. 2. Immunohistbchemical staining finding of COX-2 in Fig. 3. Immunohistochemical staining finding of COX-2 in
colon adenoma (X 200), Positive staining (2+) cells are colon adenocarcinoma (X 200). Strong postive staining (3-+)
detected in some. parts of adenoma. patterns are detected in cancer cells.



Table 2. Expression of COX-2 in colorectal adenocarcinoma

Cox-2 expression

Total P-value
- 1+ 2+ 3+
Location . Right 6 1 2 0 9 0.154
Left : 4 6 4 2 16
» Rectum 5 5 4 2 16
Size <5 cm 5 5 1 2 13 0.988
=5 cm 12 7 6 3 28
CEA <5 ng/ml 8 4 2 1 15 0.213
>5 ngfml 9 8 5 4 26
Differentiation - Well 4 2 3 4 13 0.029
' Moderate 9 8 4 1 22
_ Poorly 3 1 0 0 4
Lymph node Negative 3 7 3 2 15 0.128
‘metastasis Positive 14 5 4 3 26
Distant metastasis Negative 9 5 3 3 20 0.882
Positive 8 7 4 2 21
TNM stage 1I 2 6 4 2 14 0.028
S 11 9 5 2 2 18 .
v 6 1 1 1 9
Lymphatic invasion Negative 4 3 1 4 12 0.192
’ Positive 13 9 6 1 29
Venous invasion Negative 11 10 5 5 31 0.171
Positive 6 2 2 0 10
3+ 1+ Il 3+ ] 1+
B 2+ [ Negative Bl 2+ I Negative
100+ 100 -
_. 80 - . 80
= c
3 601 5 60
7] - (%]
o 4]
T 40 o 40
o : o
8 3
© 20 © 20
0- , 0 . l .
TNM I TNM i TNM IV WD MD PD
"TNM stage Cancer differentiation

Fig. 4 The relauonshlp of COX-2 expressmn and TNM
stage.

4 p53 L} +%4, VEGFQ| &3, DIMER d=oto| 4
A . '
“Foko] COX-29} p53 T (Fig. 6), VEGFS] ut

Fig. 5. The relationship of COX-2 expression and cancer
differentiation. WD = well differentiated; MD = mederately
differentiated; PD = poorly differentiated.

& (Fig. NI -F28 4B BA7F §1g). o (Table 3),

" Zoke] WAYW WE(Fig 8)E COX-29] wao] —

ol A 39.0£11.67], 1+0llA 39.1+13.170, 2+ 4
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Table 3. Correlation of COX-2 expression with *MVD, VEGF expression and p53 overexpression

Cox-2 expression

Total . P-value
- 1+ 2+ 3+
MVD : 39.0+11.6  39.1+13.1  28.6+4.0 32.8+7.0 0.068
VEGF - : 3 2 0 0 5 .0.276
' 1+ 7 5 1 4 17
2+ 6 3 3 1 13
3+ 1 2 3 0 6
p53 - 5 5 4 0 14 0.414
' 1+ 4 0 0 1 5
2+ 3 3 1 0 7
3+ 5 4- 2 4 15

*MVD = microvessel density.
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Fig. 6. Immunohistochemical staining for p53 (X400). Fig. 8. Immunohistochemical staining for factor VIII-related
Intense nuclear staining of tumor cells. antigen (X 100). Cytoplasmic staining of endothelial cells
) lining vascular spaces.

28.6+4.070 1&]3, 3+olA 32.8=7.070% ch(P=0.068).

Fig. 7. Immunohistochemical staining for VEGF (vascular 1 0 o o) 8 s
endothelial growth factor) (x200). Diffuse cytoplasmic He °
staining of tumor cells. ' °
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