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Expression of COX-2 in Cells of Invasive Ductal Carcinoma and
Adjacent Non-Cancerous Ductal Epithelia in Human Breast

Jun Ho Kim, M.D., Yong Lai Park, M.D.

Department of Surgery, Kangbuk Samsung Hospital, Sungkyunkwan University School of Medicine, Seoul, Korea

Purpose: Cyclooxygenase-2 (Cox-2) is an inducible enzyme that converts arachidonic acid to prostaglandins.
Aberrant expression of Cox-2 and prostaglandins has been observed in many cancers, including colon and breast
cancers, and 40% of human breast cancers show overexpression of Cox-2. The aim of this study was to analyze
the role of Cox-2 expression in breast cancers.

Methods: The expression of Cox-2 and HER2 was examined in 56 breast tissue samples including microscopically
normal epithelium and invasive ductal carcinomas (IDC) using immunohistochemical (IHC) methods. Frozen
breast cancers and adjacent non-cancerous tissue (ANCT) pairs (n=30) were analyzed for Cox-2 and HER2 mRNA
expression by RT-PCR. The results were compared with the prognostic parameters of breast cancer including
tumor grade, growth pattern, lymph node metastasis, estrogen receptor status and Ki-67 labeling index.
Results: Cytoplasmic Cox-2 expression was detected in 39 of 56 (69.6%) IDC and the Cox-2 expression in [DC
was closely associated with HER2 expression (P=0.023). However, the expression of Cox-2 was not associated
with other prognostic parameters of breast cancer (P>0.05). The Cox-2 mRNA showed high expression levels
in IDC (25/30, 83.3%) as well as ANCT (22/25, 88%).

Conclusion: The association between the expression of Cox-2 and HER2 suggests that Her2/neu gene induces
the Cox-2 expression in breast cancer and overexpression of Cox-2 is involved in breast cancer development.
Though the cells of ANCT are normal in morphology, their molecular alteration (overexpression of Cox-2) suggests
that these cells have transformed already. (J Korean Surg Soc 2010;79:180-188)
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Fig. 1. Photographs showing the degrees of cytoplasmic protein expression of Cox-2; 0 (A), 1+ (B), 2+ (C) and 3+ (D).
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Fig. 2. Photographs showing laser capture microdissection from adjacent non-cancerous tissue (A) and the cells collected in CapsureTM
(B). Microdissection from cancer (C) and the cells collected (D).

Table 1. Oligonucleotide primer sequences used

Cox-2* Sense P 5’-GCTCAGCCATACAGCAAATCC-3’
Antisense P 5-GGGAGTCGGGCAATCATCAG-3’
HER2 Sense P 5’-GAGATCTTGAAAGGAGGGGTCT-3’

Antisense P 5-CGTCCGTAGAAAGGTAGTTGTAGG-3’ p- Iactmﬂ
B-actin Sense P 5’-AAGAGAGGCATCCTCACCCT-3’
Antisense P 5-TACATGGCTGGGGTGTTGAA-3" Fig. 3. Photomicrograph showing representative RT-PCR results
for Cox-2 and HER2 in normal epithelium (N) and IDC
*Cox-2 = cyclooxygenase-2. ().

ollA] 2087 vbSAI AT AAANES- 9] HFHFLS 20412 383] HE-GAI7| AL, wpA ko & 72°Cell A 10%7F v sict.
stk 2 PCR WHgoll A= 4 1219] cDNA$}, 2X Universal PCR ©]3% 7} 7 Aol A 20 115 1.5%2] o}7t 2276l A7)
PCR Master Mix (ABgene, Surrey, UK), 2|3 10 pmol<] 915 A]7]a, Image Analyzer (Vilber Lourmat, Marne La
7k AR ES AH8-3190cHTable 1). AHWAS 94°Coll A 532 Vallée, France) 2 F&Z&ﬂ =, B-actin® & FF3}slo] Aty
7+ A3Y3E 5], PCRE 94°Col] 18, 60°C 158, 72°C 1202 9l mRNAS| W8S 24519 ch(Fig. 3).



184 J Korean Surg Soc. Vol. 79, No. 3

Table 2. Correlation between Cox-2 expression and clinicopathological variables of breast cancers

Total Cox-2* (—) Cox-2 (+)
P-value
No. % No. % No. %
Age (yrs) 28~77 (mean: 50.7+9.5)
Histologic grade
1 11 19.6 3 273 8 72.7 0.748
2 22 39.3 8 36.4 14 63.6
3 23 41.1 6 26.1 17 73.9
Growth pattern
Expansive 19 339 5 26.3 14 73.7 0.637
Infiltrating 37 66.1 12 32.4 25 67.6
Lymph node metastasis
No 28 50.0 32.1 19 67.9 0.771
Yes 28 50.0 8 28.6 20 714
Ki-67 labeling index
Low (<10%) 34 60.7 9 26.5 25 73.5 0.432
High (=10%) 22 39.3 8 36.4 14 63.6
Estrogen receptor
Negative 29 51.8 7 24.1 22 75.9 0.294
Positive 27 48.2 10 37.0 17 63.0
HER2
Negative 41 732 16 39.0 25 61.0 0.023
Positive 15 26.8 1 6.7 14 93.3
*Cox-2 = cyclooxygenase-2.
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Table 4. mRNA expression of Cox-2* and HER2

ANCT" (n=25) IDCT (n=30)
No. % No. %
Cox-2
None 3 12 5 16.7
Expression 22 88 25 83.3
HER2
None 0 0 0 0
Expression 25 100 30 100

*Cox-2 = cyclooxygenase-2; TANCT = adjacent non-cancerous
tissue; *IDC = invasive ductal carcinoma.

Table 5. Comparisons of Cox-2* and HER2 mRNA expression be-
tween ANCT' and IDC' (relative RT-PCR using /-
actin internal standards)

Cox-2 mRNA HER2 mRNA
expression expression
No. No.
(n=25) % (n=25) %
Higher in ANCT 12 48 7 28
Higher in IDC 12 48 18 72
None in both 1 4 0 0

*Cox-2 = cyclooxygenase-2; TANCT = adjacent non-cancerous
tissue; TIDC = invasive ductal carcinoma.
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