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Prognostic Value of Elevated Cyclooxygenase-2
Expression in Breast Cancer
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Purpose: Cyclooxygenase-2 (Cox-2) is the rate-limiting en-
zyme in the conversion of arachidonic acid to prostaglandins
and can be induced by various agents such as growth
factors and tumor promoters. Cox-2 contributes to carcino-
genesis and tumor growth. This study was performed to
demonstrate the correlation between elevated expression of
Cox-2 and pathologic factors in breast cancer.

Methods: Cox-2 expression was analyzed immunohistoche-
mically in paraffin-embedded tumor samples from 40 patients
with breast cancer. Cox-2 expression was defined as nega-
tive or positive. The correlation between Cox-2 expression
and pathologic factors (tumor size, axillary lymph node
metastasis, TNM stage and histologic grade) was analyzed.
Results: Cox-2 was highly expressed in proportion to tumor
size, but the difference was not significant (P> 0.05). High
Cox-2 expression was observed in the presence of axillary
lymph node metastasis and TNM stage Ill, but was not
significant (P>>0.05). The Cox-2 expression rate was signi-
ficantly associated with high histologic grade (I: 42.9%, Il
50.0%, IIl: 80.0%) (P=0.046).

Conclusion: Elevated levels of Cox-2 expression were
associated with large tumor size, presence of axillary lymph
node metastasis, high TNM stage and high histologic grade,
and can therefore be a possible marker for poor prognosis.
Due to the small number of cases, we couldn't confirm the
statistical significance except in terms of histologic grade.
Further prospective studies with a large number of cases are
required. (J Korean Surg Soc 2003;65:377-381)

2N o)

3 o) AR

AZpAE, AEA ST AT 445

® 134010, &4 AEL <l
Tel: 02-2224-2226, Fax: 02-2224-2570
E-mail: hhh@hallym.or.kr

A 120034 79 3, AASAL 120039 9 5%

377

Key Words: Breast cancer, Cyclooxygenase-2, Prognostic

factors
Sl chof: ®uket Cyclooxygenase-2, O &I A}

Department of Surgery, Hallym University College of Medi-
cine, 1Department of Pathology, Yonsei University College of
Medicine, Seoul, Korea

M =

Cyclooxygenase-2 (Cox-2)+ arachidonic acidol|4] prostagl-
andins (PG)o] FAE = FHAoll Hofales HLE AWlA
F2 QASubsoll ¥l S drh(1,21,22) Cox-25 AAlsh=
A ASAE BRF obde} SRS A,
| A% dAlsle AR gelA gled, ol
SEER ERL PSR LR
th(l) §9 ZF oA % Cox-29] Wdo] B

x-2 8l Cox-2 A A9 &l thal] A5 18l 5

]

R

o] Cox2 oA AE ol &3k fuperel el W X gobAl2A
o) hsAe] Q1FH T GIekQ) Cox2 WS FoFe] 2717}
5%, 2484 SFo| FEFF, T2E £ 24
) ) Fbelv, wa RohEol HE5E, ps3 Bl £
F% Z7hivta was qek)

AAEE GHel Co2 BAEE ZAeta 7129
Aobd AR5 JAVAE Bt B T

et

o
Ao

]

T

Wz

] 5]

r o

i

Hf
o

199040 1958] 1091 64714 Shedeieha 9oyt 7
BRI R Aol ¢ TS BA F e
22

=

K3

gil

o] &3to] Cox29] S W Hd &5 5ol

¢}-2) (specific antihuman monoclonal antibody)

3 =
9l T2

A3t

o

=X
=



ol

378  [HEIQIDISISIXI - HI65#H X5 2003

o], xylene2 2 &3le} gt & dF 2 A4S (rehydrated) st
ot AchH e FYPEILE 23] 0.01 M Na-citrate 23R
(pH 6.0)5 o] &3l 820 wtts &=t} 1‘f’oﬂxi 208 Fof
AXXE st 205 &9 W & Eelo| =8 3% 43
Ab3HEoll 102 B3 gro] WA st _S.i«] 45
A A8l Cox-2 Eo]ghel wlUdZZ A8k (Cayman Che-
mical Co., Ann Arbor, MI)&= A -20ll4 0.1% sodium azide2}
05% % 94 dHalo] ghixl W HA] 120002
3| ste] Ageidch 1 ¥, Axiwe

5, 2%rH < biotinylated horse
antimouse immunoglobulin (1 :

1 200; Vector Laboratories, Inc.,
Burlingame, CA)2. & *] %] % avidin-biotin peroxidase com-
plex (Vectastain ABC complex; Vector Laboratories Inc.)e}
diaminobezidine (Vector Laboratories Inc.)Z HHAH&}9ic).
Harris hematoxylin® & tn]3 45 A|#Ps}3i e},

Cox-29] WA = 7+7} gx«] gl ok o g HEslgo
o QHAE] AEA Io] 10% o] A5 oz
sholeh. Cox29] WG RS} Vel el AR RS
ok 9] ﬂ7] oneolal =4 Xﬂo]o:]_,_ TNM 7] 9l Foko] =z
Aoy BRzke 4APAE Ak AR BAe

chi-sqaure tests ©]-&3}3ch.
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o|(67.5%) A tH(Table 1). B} A HolodHi= SAJo] 284]]
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tHTable 1). Cox-22] W3- 154](37.5%)011 4]

LA 259(62.5%)0N 4 ¥ HArkTable 1, Fig 1).
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Table. 1. General characteristics of patients (n=40)

Age

<50
>50

Tumor size
<1
1<, <2
>2

i ALN status
Negative
Positive

No (%)

24 (60.0)
16 (40.0)

3 (7.5)
10 (25.0)
27 (67.5)

28 (70.0)
12 (30.0)

TNM stage
by *AJCC
I
II
I

"HG (n=37)
I
I
I

Cox-2
Negative
Positive

No (%)

14 (35.0)
22 (55.0)
4 (10.0)

7 (18.9)
10 (27.0)
20 (54.1)

15 (37.5)
25 (62.5)

*AJCC = American Joint Committee on Cancer; "HG = Histologic

grade; P ALN = Axillary lymph node.
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Fig. 1. Immunohistochemistry in the breast tumor tissue using Cox-2 specific monoclonal antibody: A) Positive: pigmentation (arrow)

in cytoplasm (H-E stain, x400), B) Negative.
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Table 2. Association of Cox-2 immunopositivity with clinico-
pathological parameters

Clinicopathological COX-2 positive
parfmetersg no (%) P-value
Tumor size
<1 1 (33.3) >0.05
1<, <2 6 (60.0)
>2 18 (66.7)
*ALN status
) 16 (57.1) >0.05
+) 9 (75.0)
TNM stage
I 7 (50.0) >0.05
1I 15 (68.2)
111 3 (75.0)
HG
I 3 (42.9) =0.046
1I 5 (50.0)
111 16 (80.0)

*ALN = Axillary lymph node; HG = Histologic grade.

3) WOIEIT A FMO|0{50 M2 Cox-2 UEE

Hobe] 24 Holo]fof whE Cox-2 W& vla A3,
o7} HA G 4+ Cox2 WHELS 57.1%, Aol7t d
7:] S Cox-2 l:l]-o:] 2 75.0% 2 ngJ.E]_LZ-I X]o]y]. glgir“_i
o] F7lshe A%= Blou SA1K 9ol alalvhe>
0.05)(Table 2).

4) TNM 7|0 [}E Cox-2 LTS

TNM 9 7]ol] W& Cox-29] ¥F-&-2] vl A3}, W7 10l
2] Cox-2 BFE-8-2- 50.0%, W7] ol A Cox-2 Wl &S 68.2%,
W74 Cox-2 W&AEL 750%2 TNM W77} Ho4
E Cox29 g% =oAL B £ 9o} EAA o=
212 ehP > 0.05)(Table 2).

20| 2 Cox-2 YEE

Z2 84 Gl W Cox2 W&
[l 4] Cox-2 WF&l-&-2 42.9%, 1ol A Cox- 2
oA Cox-2 WF8l&-2 80.0% % %74 9}31 sHol ==
FolslA = WS 29 th(P=0.046)(Table 2).
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Arachidonic acid

Lipooxigenase Cyclooxygenase-1 or 2

Leukotrien Cyclic endoperoxides,
PGG2, PGH2
|
Prostacyclin Isomerase Thromboxane
synthase synthase
PGI2 PGE2, PGF2, Thromboxane
PGD2 A2

Fig. 2. Arachidonic acid pathway.

=) g thP >0.05)(data not shown).
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Cyclooxygenase-2 (Cox-2)+= arachidonic acid25-E] prosta-
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