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Cyclooxygenase-2 Expression in Colorectal
Cancer

Won—Kyung Kang, M.D., Joon—Sung Cheon, M.D., Seh—
Jin Chang, M.D., Hyun—Min Cho, M.D., Sung—Won Chun,
M.D.!, Chang—Hyeok An, M.D., Seong—Taek Oh, M.D.

Department of Surgery, College of Medicine, The Catholic
University of Korea and '‘Good morning Colorectal Clinic, Seoul,
Korea

Purpose: Cyclooxygenase (COX) is an important enzyme
that transforms arachidonic acid into prostaglandins and exists
as two types of isoenzyme, COX—1 and COX—2. Recently,
the expression of COX—2 was presented as an important
factor in determining the prognosis in colorectal cancer, and
the expressed COX—2 was related with recurrence and liver
metastasis after an operation for colorectal cancer. Thus this
study was to investigate the relationship between COX—2
expression and the prognosis for colorectal cancer.
Methods: We studied colorectal cancer patients who re—
ceived operations at the Catholic University of Korea from
Jan. 1993 through Dec. 2000, by reviewing their medical
records and pathological reports. We used immunohisto—
chemistry to determine the expression rate of COX—2 and
to study its relationship with other clinical variables, the
disease—free survival rat, and the recurrence rate.
Results: Among the 217 cases, 171 cases (78.8%) showed
positive COX—2 expression. The COX—2 expression in—
creased with the differentiation and was lower in cases with
lymph—node metastasis. However, no statistically significant
difference in age, sex, location of lesion, invasiveness, stage,
organ of metastasis, disease—free survival rate, and recur —
rence existed between patients with positive COX—2 ex—
pression and those with negative COX—2 expression.
Conclusions: There is no evidence that COX—2 expression
1s associated with a poor prognosis for colorectal cancer.
J Korean Soc Coloproctol 2004;20:112—-117
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-2 g9t gate] FFEA oA COX-2 HHS AFs)
o, 98 I Wy 2y AHAAE €3,
COX-2 a7} o] Ak & $xpe] AE& 7o HAS
TFHEle & T xS =4 AAE o] o AR}
2ZA 7MedE FHstaAt s

ot &
1) SA7CHa

19933 195§ 20003 12€97HA] 72 thetal o)
g R AAEH A ool A F-Hgeto g ey
FEZ AAVL 7MedE B4 FoA AYNE 23] 2
Z2 R o]go] 7}53tAH 21745 WFe R 9L
™ 2002'd 9Y7HA] FHZALE SHH T 7 o 9 COX-29
A x2S A Ao wet P SAHTOE T
B3 & 72 o] A, £3ls, §9], W7, €24 Ao,
AF Ao, A% {7 59 AAE A EA4 33

shetel] Eojslal, 4um A
2 Zg 42 28" £ko] = (probe on plus slide®;
Fisher Scientific Co., Pittsburgh, PA, USA)dl -2A]|#
xyleneoll 337+ 33] A st setAS AAT T, 100%,
85%, 70%, 50% L& 354 A7 & FHF 2

sta=3lslg . 10 mM citrate & (pH 6.0)0] %]
121°Col| A 1027 74st Hat gk & 24 32 9ol H1ks}

3 g4 Aek 89 (peroxidase- blocking solution)S Z

Fig. 1. Immunohistochemical staining finding of COX-2 neg-
ative in colorectal cancer tissue (*400). COX-2 immunoreac-
tivities are weakly detected in epithelial cells, inflammatory cells
and fibroblasts.

2473 9 63 A Zde A Cyclooxygenase22] & 113

= 1027 Fol YAA HAbslE el &4 (peroxidase) &
A A 713, Tris S H o2 Ao HHY & (non-imm-
une serum)¥} A Lol 1087F WHSAIZ] B 1 10002
343 COX-2 Y} (Cayman Chemical, Ann Arbor,
MI, USA)$} 4°Coll Al &FF &<t WHEAI AT Tris &5
o2 Ao o]z A<l biotinylated polyvalent antibody
(Histostatin-Plus, Zymed, San Francisco, CA, USA)E A&
o A 1087 REEAIZ] & Tris ¢S5 H OS2 AL streptav-
idin ZHitalE s a9 1087 v AIH T Tris S5 q 0
2 Ma 2 A k3, 3°-Diaminobenzidine) & 2 °F 587F
A & 22 A H 3}, hematoxylin®. 2 tZ A8

& T} xylene&. 2 E<A]A canada balsam o 2 54
st & FEn|Foz HA AT

() HAXZ|sIstM Al 2. thl o] WIE o g
Hrle A9z 2 3899 7% (intensity) 9} H 9] (extent
or distribution) 2 @7 Q4 AFE F3te] FAFHC
™ o] Youkawa 5°0] Haldh W3l o] S o7k WA
71 Sato 57°] BRad WS & o] Wgsle] o] &3t
5, 7 B Bt 5HH R A5, d4E
A E(intensity) & 0 (FE), 1 (F3), 2 (F55), 3 (FHS
2 Eekar, @4 H9E 0 (F4 < ), 1.(10% ©IW),
2 (10~50%), 3 (50% ©o]*hHo.z2 Frale] 21zte) i3l o]
E F XY F G A5 Fate] G A7t 5 o]
A9 ASE ST, 4 03 ASE TR BFT}

ATHFig. 1, 2).

A

=]
-

M

3 S

1o

Fig. 2. Immunohistochemical staining finding of COX-2 positive
in colorectal cancer tissue (x400). Positive staining patterns are
detected in cancer cells.
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gt $A #42 unpaired t-test@} chi-square test2 o] &

3] P value® 73 F P<0052 445 99 Aty #

AR, BE FAAS Kaplan-Meler WS o] &3l
g0

Peto?] log-rank testZ 3&}%3T}.

AA -2t 2174 T 1714914 COX-29] ¥4
HHS Hol 788%2 HHES YEIL Hit AL &
AT 61.3£12.14, SAT 59.0:10.7H 2 oo wWE
COX-2 &9 zlo]= ¢190 ™ (P=0.365), FATY] A2
1714 & A 10240(59.7%), A 6941(40.3%), <4 -9]
AL 469 F FA} 279(58.7%), AA 199)(41.3%) S B
gule] zFolE ¢ ThHP=0.907). 3+A HA I F= AF
A& 12542 o] F 979(77.6%)7F FAolAx, AFY
920 Z 744|(80.4%)0N A kA WS Kol W 9X
o e THE Aol UATHP=0.614).

—

kAol A TEFe] 339(19.3%), FE3}¢to] 113
o|(66.1%), T]&E3}eto] 244 (14.0%), A L] 1¢(0.6%)
AL, SATANE 22 54(10.9%), 27¢1(58.7%), 9]
(19.6%), 5¢1(10.9%)= Uet; 183t @ 234X &
Ao 7 99 QA H& CoX-2 TES HATHP=0.003).

A7} 144
o (84.2%), F5< %%8}11 &2 A7t 2790 (15.8%)
2 89.1%), 5°1(10.9%)= <] 9] <
ZFol 7k 1A THP=0.403). Hxzd Holo] wE LFHLS
© XA Holrt UAd AH$rt 809
(46.8%), RAEH A7} 914(532%)°) 1, ATl A E
2} 2} 294))(63.0%), 171 (37.0%)E H=4 %1017} N
©o] cOX-2 Hao] © @A VENGTHP=0.005).

oy ]

4) Holof g L S

FBE FAA Wl & ERAA AT B
71 A7} 54(2.9%), ¥ 7] Bl, B27} 86°1(50.3%), ¥ 7] Cl,
C27} 649(37.4%), ¥ 7] D7} 164(9.4%) R 3L, A 7ol A
= 47 29 (4.4%), 1591(32.6%), 2691 (56.5%), 3(6.5%)
2 W79 Mo wE cox-29] &L 2oz} YAk
(P=0.103).

Table 1. Clinicopathological features related to COX-2 ex-
pression in colorectal cancer

COX-2 Expression
P value
Negative Positive

No. of patients 46 (21.2%) 171 (78.8%)

Age 59.0+10.7 61.3£12.1 0.365
Sex Male 27 (58.7%) 102 (59.7%)
Female 19 41.3%) 69 (40.3%) 0.907
Location Colon 28 (60.9%) 97 (56.7%)
Rectum 18 (39.1%) 74 (43.3%) 0.614
Differentiation
Well 5 (109%) 33 (19.3%)
Moderate 27 (58.7%) 113 (66.1%)
Poor 9 (19.5%) 24 (14.0%)
Mucinous 5 (10.9%) 1 (0.6%) 0.003

Depth of invasion
(serosa involvement)

(—) 5 (109%) 27 (15.8%)

(+) 41 (89.1%) 144 (84.2%) 0.406
Lymph node metastasis

(—) 17 (37.0%) 91 (53.2%)

(+) 29 (63.0%) 80 (46.8%) 0.050
Stage A 2 (4.4%) 5 (2.9%)

B1, B2 15 (32.6%) 86 (50.3%)

C1, C2 26 (56.5%) 64 (37.4%)

D 3 (6.5%) 16 (9.4%) 0.103
Recurrence

Not recur 30 (63.8%) 132 (75.9%)

Recur 17 (36.2%)
Recurrence type

42 (24.1%) 0.142

Local recur 4 (23.5%) 7 (16.7%)

Distant metastasis 13 (76.5%) 35 (83.3%) 0.229
Liver 7 (412%) 15 (35.7%) 0.075
Lung 3 (177%) 11 (262%) 0.255
Bone 1 (5.9%) 6 (14.3%) 0.387
Peritoneum 2 (11.7%) 3 (7.1%) 0.195

I

5 =4 ME H A Mool ME Ld S

2174 Z 5991272%)N A =4 A 2 A7 Moz}
AR FATAAME 4201(24.1%), SHTANANE 179
(36.2%)°I A Agate] F ot 7S] ALELS F5 Ao
7b AATHP=0.142). FP oAM= o2 AL 71(16.7%),
A7 Ho| 359 (83.3%) AL, 58T E Fa& AL 49
(23.5%), 97 Ho] 134(76.5%)= COX-29] A7} )t
SABRE BAZE GATHP=0229). 47 Hold Fiod
w2 CoX-29 &d ol nluoE 7+ Mol 22¢] F U*A
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Fig. 3. Disease-free survival rate of patients with and without
COX-2 expression. The disease-free survival rate of patients has
no significant difference between COX-2 positive and negative
group (P=0.147).
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Fig. 4. Disease-free survival rate of patients in stage B. Patients
with COX-2 expression show a significantly better outcome
compared with those without COX-2 expression (P=0.018).

T 159 (682%), AT 74 (31.8%) R AL, B Ho] 149 F

FAT 114(78.6%), ST 791(21.4%), = o] 74 Z
FAT 69(85.7%), AT 19(14.3%), B Ho] 54 =
AT 390(60.0%), ST 2(40.0%)E UYENY} BT E
AA olef7t 1A THTable 1).

6) COX-2 2&in 248 M==

COX-2 & mE T8 AEEL Zo|7} ey
(P=0.147, Fig. 3), H7]°l| W& Zt719] 71 AEES vl
3 2 W 7] Bl B2ol A COX-2 AT 4ol
Hl3te] 7w AEEo] =4 YESE S U(P=0.018, Fig. 4),
W7 CXE COX2 &ad wa 7o *@—;%91 2ol =

7 9] 62 : thA-A Aol A Cyclooxygenase-22] ¥& 115
stage=C
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Fig. 5. Disease-free survival rate of patients in stage C. The
disease free survival rate of patients has no significant difference
between COX-2 positive and negative group (P=0.956).
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