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Expression of Cyclooxygenase-2 and In-
ducible Nitric Oxide Synthase in Colorectal
Cancer
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Sanggye Paik Hospital, Inje University

Purpose: Recently, it has been recognized that both cy—
clooxygenase—2 (COX—2) and inducible nitric oxide synthase
(iNOS) produce important endogeneous factors of human
tumor progression. The aims of this study is to investigate
the correlation between the expression of COX—2 and
INOS and to assess the clinicopathological significance of
COX—2 and INOS expression in patients with colorectal
cancer.

Methods: One hundred and five patients, who underwent
curative resection of colorectal cancer from 1994 to 1997
were analyzed retrospectively. The monoclonal antibody to
the COX—2 and INOS were used for the immunohisto—
chemical analysis.

Results: In 105 patients the COX—2 and INOS positive rate
were 86.7% and 69.5% respectively. There was significant
correlation between COX—2 and iNOS expression (r=
0.378, P<0.01), that is, the lesions which expressed high
level of COX—2 also expressed iNOS highly. The pro—
liferation index (Ki—67 labeling index) was correlated with
INOS (P=0.013), and the microscopic differentiation with
COX—2 (P=0.004). However, the expression of COX—2
and INOS proteins did not correlate with any other clini—
copathological parameters including patient survival.
Conclusions: Although the pattern of positive expression
was similar in both enzymes, the expression of both en—
zymes was not related to prognosis in patients with colo—
rectal cancer. But COX—2 and iINOS seems to have a role
not only in carcinogenesis but also tumor cells proliferation.
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To evaluate the exact role of these enzymes, further studies
of the apoptosis and cancer metastasis and of links between
the cancer related factors of COX—2 and iNOS are
warranted. J Korean Soc Coloproctol 2003;19:144—151

Key Words: Colorectal cancer, Cyclooxygenase—2, Induc—
ible nitirc oxide synthase
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T E°] cyclooxygenase-2 (COX-2)¢} inducible nitric
oxide synthase (iNOS)7} o12] 2] 23 IHHollA Fa
g WA RIALE At AoE 4HA HE F
3 9t} COX+ arachidonic acidE prostanoids (pro-
staglandins¥} thromboxanes).2. 2 H 3 A| 7| = S EAISH
3 4 (rate-limiting enzyme) 2 Az} F 7}A] o} o] &l
=3 glok! COX-1- vif-io] A= 24 ol
A= 3 QA A S Ak A8 s,
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A 7pol] oJste] Whado] fHbE|3 F2 dFo] e
ol A Wk = A|E£2] z}ed A (apoptosis) A B F
9] 4 HAo| 7loJsls Aoz AZEa 9k’
COX ghull3} mlXk71A] & NOS (nitric oxide synthase)
e =FA] AGHoE WEHEE con-
stitutive NOS (cNOS)&} o2} o & zp=ol] 2]l it
)& inducible NOS7} &3k} ? iNOSol 2]l WA=
NO B = thAAEL 27] vlelal Aol J3kS n|x]=
Ao A7E 3 glem Eel A4t A Y Ao
A E 7]odsl= oY Ao o AR o} dB
Avtel AT Bas s glo] =2k ofx)7) ekt
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A7 Aol A COX-29}F INOSE 7H7h wkalo] Z7}
HE Ao Hasw ek’ wak 2o ot wwl
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ARBATL ke B3t F3 Qo Z4zte] wa
So] oll3ol] u]X & dgkoll vlal e B v
Hl7h ek olol]l ARFES H ATE Fojo] AR
H7ek 22 o4 CoX-29} INOSS] & Ao]ol] ofr]
B35 e} 22 ojn] gl AgA7L YA oo}
BaA sglon], o5 Hash A4 Weld ARt
AR 0 A gl NAE JE 2] o5
fael wel AARIA AAE G4 ol
Folue] shgivh.
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(2) HAXZIGHE M. 7}7+o] HE2S Paraffin sec-
tioning aid system (adhesive coated slide, adhesive tape,
and UV lamp: Instrumedics Inc., NI., USA)S ©]-83}o]
4m=Z FAZ ubAsle] Llo]Sofl F2slal xylene
o2 gstgbgslqiet. ol 70% $IAZ7HA AAE
92 FE ¢FEE ¥ AAE AR FH 10 mM
citrate buffer (PH 6.0) &Hol] ©7-0] microwave X 2| &
193 .21 phosphate buffered saline (PBS)ol|l A2 &}z,
3% IFABFETE 1027 Helste] WA 23t
w40 S AAAY F, A-ZollA Ak 3|9} 30

Fig. 1. Tissue section from colorectal adenocarcinoma showing labeling with the antibody to (A) COX-2 and (B) iNOS.
Immunostaining for COX-2 and iNOS show intensive cytoplasmic staining (brown color) of the tumor cells (immuno-

histochemical stain, x400).
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Sol# FqdE Ak 1 ¥
COX-2 ©&F 3¥x|(Cayman chemical, Ann Arbor, MI,
USA, 1 : 1000) B! iNOS ¥+&E A (Transduction lab-
oratories, Lexington, KY, USA, 1 : 505 2t} o]|-83}o]
A 2ol A 1A]7) H-2-A] 7] 3 PBSE A 2| A|H sl
o] 2} &k (universal biotinylated secondary immunoglo-
bulin antibody)® YF-g-A|Z Tl Streptavidin, 3,3-diami-
nibenzidine tetrahydrochloride 2 ®FA4&}9] 31 Harris he-
matoxylin® 2 thz g3t F Hlelo] ey}

() HOIXX|SIR QA ZTpot WA 9kA] A|Eo T3t
4L COX-2 ¥ iNOS B A|EAof 24 35 o
2 9 A9E e selrkFg 1. 47l 2

w5 et wlu)g 4008 Alokoll A BAelo] FAIE
o] 5% Al o5 F Yo DL ALY 55
Ao} wEgz Jehigler o5 % 10% o4kl

AAEE AFE U HHAeE Ak

@ EASH AHI|: EAF 4L Social Science
Program 10.0 version (SPSS Inc., Chicago, IL)S ©]-&3%}
At} Chi-square test, Fisher’s exact test 5= A 2§}
3, COX-2¢} iNOS ¥FEl 71e] AF#kak A= Pearson test
=

Agelgleh. AE LAAL BAe] AETAL

Table 1. Baseline variables of patients

Number of patients 105
Sex
Male 64
Female 41
Age
<60 43
>61 62
Tumor size
<5.5 cm 57
>5.5 cm 48
Histologic type
Well 5
Moderate 87
Poor
Mucinous 7

Dukes stage

Stage B 53

Stage C 52
5 year follow up

Survival 53

Censored 21

Expired 31

Kaplan-Meier test2, F7]|715-2 Cox proportional hazard
model& AH-&-3F31.2™ PZke] 0.05 o]akl -5 SAIF

Fo4el Y& AoE Fewh

1) CHat &Rje| §4

g 22 1057 T 2 64, o= 4102l
o] 204014 86A7FA] HE-FEslo] oIS 60.624]
Ark. ¢kel =Z71= 0.6 cmollA 11 em7bA] B2t 2
H F7]= 548 cmo| Yok A A Hile = 1
sheto] 56|, FT&E 3ol 874, A E3Slo] 6o,
mucinous ¥ 2] E3}to] 749t} Dukes H 7| stage
B7} 534, stage C7} 52|91 ow] & & 51 &<}t A4
) 7goro 2 A ARE 31w olglekTable 1), 47
FA 717 41500l P e (1~ 110970Y), 4 3
Holl AT 16 AL ZE clolA SFUE
39 A4 3ket alo] Alsslgle

]

o ArmIEA

2) COX-2 wsint iNOS sl SELE

4 3HAF 105 ol 4] COoX-29] W &2 86.7% 2
v} iNOS2| B &2 69.5% % th COX-29} iNOS &
Aol o3k ko ABA/AE HESY F ddrk F
COX-29] Wo] =2 ZF oA & INOSE =A| w3l
sk 9 eh(Fig. 2)(r=0.378, P<0.01).

3) AN H3|X OIXIE D} COX-2, INOSQIQ| AMZETA|

cox-2% ZA A Rhws} o3 4AAAT 9]

COX-2 expression (%)

0
0 10 20 30 40 50 60 70 80 90 100
iINOS expression (%)

Fig. 2. Correlation between iNOS and COX-2 expression in
colorectal cancer tissues. There was significant positive
relationship between both expression (r=0.378, P <0.01)
(COX-2 = 0.337xiNOS+15.337).
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Table 2. The relationship between COX-2 or iNOS and clinico-pathologic data

COX-2
Variables
(-)/Total (%) (+)/Total (%)

Age (yr)

<60 8/43 (18.6) 35/43 (81.4)

>61 6/62 (9.7) 56/62 (90.3)
Location

Right 3/22 (13.6) 19/22 (86.3)

Left 3/43 (6.9) 40/43 (93.0)

Rectum 8/40 (20.0) 32/40 (80.0)
CEA (ng/ml)

<5.0 7/56 (12.5) 49/56 (87.5)

>5.0 6/47 (12.8) 41/47 (87.2)
Tumor size (cm)

<55 7/57 (12.3) 50/57 (87.7)

>5.5 7/48 (14.6) 41/48 (85.4)
Histologic type

Well 0/5 (00.0) 5/5 (100.0)

Moderate 9/87 (10.3) 78/87 (89.7)

Poor 1/6 (16.7) 5/6 (83.3)

Mucinous 4/7 (57.1) 3/7 (42.9)
Dukes stage

Stage B 8/53 (15.1) 45/53 (84.9)

Stage C 6/52 (13.5) 46/52 (86.8)

Angio-invasion
Negative 20/84 (23.8)

6/21 (28.6)

64/84 (76.2)
Positive 15/21 (71.4)

Neural invasion

Negative 12/87 (13.8) 75/87 (86.2)

Positive 2/18 (11.1) 16/18 (88.9)
Ki-67 labeling index

<10% 6/31 (19.4) 25/31 (80.6)

>10% 3/51 (5.9) 48/51 (94.1)

*NS = not significant.

ATHP=0.004). AEZ =4} A EQl Ki-678+E= A7) =
o FollA cox-2 wHalo] Z7E Agko] gdoyt ¥
AR oA 99 tHP=0.076). INOS+ Ki-673 -2
g AB3A17} 919 th(Table 2)(P=0.013).

4) Ext MEESD} of Y Haly Xt ¥ Ccox-2,
o]

P-value

iNOS
P-value

(-)/Total (%) (+)/Total (%)

NS* NS*
15/43 (34.9) 28/43 (65.1)
17/62 (27.4) 45/62 (72.6)

NS* NS*
6/22 (27.2) 16/22 (72.7)
11/43 (25.6) 32/43 (74.4)
15/40 (37.5) 25/40 (62.5)

NS* NS*
17/56 (30.4) 39/56 (69.6)
14/47 (29.8) 33/47 (70.2)

NS* NS*
13/57 (22.8) 44/57 (77.2)
19/48 (39.6) 29/48 (60.4)

0.004 NS*
1/5 (20.0) 4/5 (80.0)
25/87 (28.7) 62/87 (71.3)
2/6 (33.3) 4/6 (66.7)
4/7 (57.1) 3/7 (42.9)
NS* NS*

17/53 (32.1)
15/52 (28.8)

36/53 (67.9)
37/52 (71.2)

NS* NS*
25/84 (29.8) 59/84 (70.2)
721 (33.3) 14/21 (66.7)
NS* NS*
29/87 (33.3) 58/87 (66.7)
3/18 (16.7) 15/18 (83.3)
0.076 0.029
14/31 (45.2) 17/31 (54.8)
11/51 (21.6) 40/51 (78.4)
A Al A 1= Ho|(P=0.003), A &
(P=0.05), X173 '%(P 0001) So] AEEol JgS v

=}
=

K

“ =
2 49 71 e v e ]
I DA o5 Fao| kIt ek A e] A= ol

BElo] Ylae A
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Fig. 3. Kaplan-Meier survival estimated by the expression status of (A) COX-2 and (B) iNOS. Survival was not different

between each group (A: P=0.560, B: P=0.752).
(=) positive, (----) negative.

Table 3. Stepwise survival multivariate analysis for various
potential prognostic factors of patients with colorectal cancer

Relative

Covariate P-value hazard CI* (95%)
Neural invasion 0.001 44512 4.615—429.317
Lymph node meta 0.003 30.937 3.094~309.324
Angio-invasion 0.050 1.131  1.017~2.004
Age NS’

Sex NS’
Differention NS’
Location NS’
Size NS
Ki-67 labeling index NS’
COX-2 NS’
iNOS NS’

*CI = confidence interval, "NS = not significant.
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