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Expression of Cyclin D1 and bcl-2 in Infiltrative Ductal Carcinoma of the Breast:
Their Correlations and Clinical implications

Young Ki Hong, Seung Sam Baik', Min Sung Chung, Ho Sung Yoon

Departments of Surgery and "Pathology, Hanyang University Hospital, College of Medicine, Seoul, Korea

Purpose: Cyclin D1 and bcl-2 are involved in cell proliferation
and apoptosis in tumor development and are commonly ex-
pressed in breast cancer. But there are few clinical reports
on the correlation between cyclin D1 and bcl-2 expression.
This study was designed to analyze the correlations of cyclin
D1 and bcl-2 and their clinical implications in breast cancer.
Methods: Immunohistochemical expression of cyclin D1
and bcl-2 were studied in 342 infiltrative ductal carcinoma
cases and were compared with clinicopathologic parameters
such as age, tumor size, histologic grade, lymph node status,
p53, c-erbB2 and hormone receptors.

Results: Cyclin D1 expression was found in 86 of 342 cases
(25.1%). Bcl-2 was positive in 227 of 342 cases (66.4%). Bcl-

2 overexpression was associated with the high expression of
cyclin D1 (p=0.001). Correlation was detected between both
cyclin D1 and bcl-2 and hormone receptor positivity (p<0.001).
There was a reverse correlation between bcl-2 and histologic
grade, p53, c-erbB2. And the bcl-2 overexpression group
showed better disease free survival rates at 3-year follow up.
Conclusion: Higher expression of cyclin D1 was associated
with bcl-2 overexpression. Positive estrogen receptor expre-
ssion was associated with high cyclin D1 and bcl-2 expression.
Bcl-2 tends to correlate with a positive clinical outcome.
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3l 5% normal goat serumE 2087F 22| Lafol|=of HAs)
Gt o710 FeAd et Avkd o AR gt 13} &
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Fig 1. Immunohistochemical staining for cyclin D1 and Bcl-2. (A) Immunohistochemical nuclear staining of cyclin D1 expression of infiltrative
ductal carcinoma ( x 200). (B) Immunohistochemical cytoplasmic staining of bcl-2 expression of infiltrative ductal carcinoma (x 200).
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munotech, Marseille, France), bcl-2 (Novocastra Lab.,
Newcastle, UK), cyclin D1 (Novocastra Lab., Newcastle,
UK)E 27 1AIRE 59 A1 ZT

1% Tris buffer® 514 33] M&35}a1, A4 gAlof vl &
(biotin)©] -2l goat anti—mouse IgG (Vector laboratories,
Burlingame, USA)& 20+ &<t ¥FGAIZT, 12]al UhA] 515
AlctolAl7F Al streptavidin (DAKO, Carpinteria, USA)]
20+ -5 WESAIFITE Whgo] i F &Efo]EE Tris buffer®
A2 B @2l 3.8 ~diaminobenzidine tetrahydrochloride
(DAB) (DAKO, Carpinteria, USA)2.2 5 5o HhA) uk-S-5
AlFTE o] B 3 SefolBs SR 274 33 AllXs)
1 upR|eke 2 Mayer's hematoxylin®ll 10271 t2 @48 &
Canada balsam & 552l 34l u] 7 o 2 skt

Z} gARESof gl Bk A AERA =84 ZEAAEE
=84, p—53 4 cyclin D1 Th 3l o] &abA] AA4E Al

Table 1. General characteristics & clinicopathologic parameter
of patients (n=342)

Variable Number of patients (N=342)
Age

<50 170 (49.7%)

>50 172 (50.3%)
Tumor size

<2cm 178 (52.0%)

>2.cm 164 (48.0%)
LN involvement

Negative 189 (55.3%)

Positive 153 (44.7%)
Histologic grade

I/ 205 (70.2%)

1l 87 (29.8%)
ER

Negative 125 (36.5%)

Positive 217 (63.5%)
PR

Negative 139 (40.6%)

Positive 203 (59.4%)
p53

Negative 204 (59.6%)

Positive 138 (40.4%)
C-erbB-2

Negative 213 (62.3%)

Positive 129 (37.7%)
Cyclin D1

Negative 256 (74.9%)

Positive 86 (25.1%)
Bcl-2

Negative 115 (33.6%)

Positive 227 (66.4%)

LN=lymph node; ER=estrogen receptor; PR=progesterone receptor.
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Table 2. Correlation between clinicopathological factors and
expression of cyclin D1, bcl-2 in infiltrative ductal carcinoma
(n=342)

... CyclinD1expre- p- Bcl-2 expre- p-
Characteristics ssion (N=342)  value ssion (N=342) value
Age 0.237 0.237

<50 38/170 (22.4%) 118/170 (69.4%)
>50 48/172 (27.9%) 109/172 (63.4%)

Tumor size 0.491 0.002
<2cm 42/178 (23.6%) 132/178 (74.2%)
>2.cm 44/164 (26.8%) 95/164 (57.9%)

LN involvement 0.257 0.295
Negative 43/189 (22.8%) 130/189 (68.8%)
Positive 43/153 (28.1%) 97/153 (63.4%)

Histologic grade 0.324 <0.001
I 51/205 (24.9%) 153/205 (74.6%)

Il 17/87 (19.5%) 43/87 (49.4%)

ER <0.001 <0.001
Negative 14/125 (11.2%) 39/125 (31.2%)

Positive 72/217 (33.2%) 188/217 (86.6%)

PR 0.002 <0.001
Negative 23/139 (16.5%) 64/139 (46.0%)

Positive 63/203 (31.0%) 163/203 (80.3%)

P53 0.940 0.045
Negative 51/204 (25.0%) 144/204 (70.6%)

Positive 35/138 (25.4%) 83/138 (60.1%)

C-erbB-2 0.153 0.023
Negative 48/213 (22.5%) 151/213 (70.9%)

Positive 38/129 (29.5%) 76/129 (58.9%)

Bcl-2 0.002 -
Negative 17/115 (14.8%) -

Positive 69/227 (30.4%) -

LN=lymph nodes; ER=estrogen receptor; PR=progesterone receptor.
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Fig 2. Three year disease free survival with expression of cyclin D1 & bcl-2. (A) Three year disease free survival of cyclin D1 (p=0.632), (B)
Three year disease free survival of bcl-2 (p=0.009).
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ol B A9l ool 9 Fe14E BerkTable 3),

4. Cyclin D1, bel-2 Eilidisio] 5t} A MEEISHH QIXIET}e)
A 3 3 RHEMES H|w(Table 4)
Cyeclin DI, bel-29] "33t} 7 4= e]shs] iAeel

Table 3. Cox multivariate analysis at 3 yr-disease free survival
in invasive ductal carcinomas

Hazards ~ 95% confidence o-
ratio interval value
Old age (=50yr) 1.619 0.735 3.567 0.232
Larger tumor size 1.274 0.573 2.831 0.553
(>2.0cm)
Lymph node involvement ~ 3.938 1.644 9.435 0.002
Poor histologic grade 2.104 0.974 4544 0.058
(Grade Ill)
ER expression 1.748 0.542 5.635 0.350
PR expression 0.324 0.113 0.926 0.035
p53 expression 1.862 0.862 4.019 0.113
C-erbB-2 expression 1.241 0.581 2.648 0.577
Cyclin D1 expression 0.747 0.278 2.004 0.562
Bcl-2 expression 0.506 0.195 1.312 0.161

ER=estrogen receptor; PR=progesterone receptor.

Young Ki Hong, et al.
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Fig 3. Three year disease free survival with expression of cyclin
D1 & bcl-2 in combination (p=0.061).

Table 4. Correlations between clinicopathological factors and expression of cyclin D1 and bcl-2 in combination

Characteristics CD1(-)/Bcl2(-) (N=98)  CD1(+)Bcl2(-) (N=17)  CD1(-)/Bcl2(+) (N=158)  CD1(+)/Bcl2(+) (N=69) p-value

Age 0.142
<50 48/98 (49.0%) 4/17 (23.5%) 84/158 (53.2%) 34/69 (49.3%)
>50 50/98 (51.0%) 13/17 (76.5%) 74/158 (46.8%) 35/69 (50.7%)

Tumor size 0.008
<2cm 41/98 (41.8%) 517 (29.4%) 95/158 (60.1%) 37/69 (53.6%)
>2.cm 57/98 (58.2%) 12/17 (70.6%) 63/158 (39.9%) 32/69 (46.4%)

LN involvement 0.296
Negative 53/98 (54.1%) 6/17 (35.3%) 93/158 (58.9%) 37/69 (53.6%)
Positive 45/98 (45.9%) 11/17 (64.7%) 65/158 (41.1%) 32/69 (46.4%)

Histologic grade 0.001
I/ 45/84 (53.6%) 7/12 (58.3%) 109/140 (77.9%) 4456 (78.6%)
Il 39/84 (46.4%) 512 (41.7%) 31/140 (22.1%) 12/56 (21.4%)

ER <0.001
Negative 75/98 (76.5%) 11/17 (64.7%) 36/158 (22.8%) 3/69 (4.3%)
Positive 23/98 (23.5%) 6/17 (35.3%) 122/158 (77.2%) 66/69 (95.7%)

PR <0.001
Negative 65/98 (66.3%) 10/17 (58.8%) 51/158 (32.3%) 13/69 (18.8%)
Positive 33/98 (33.7%) 717 (41.2%) 107/158 (67.7%) 56/69 (81.2%)

P53 0.170
Negative 53/98 (54.1%) 717 (41.2%) 100/158 (63.3%) 44/69 (63.8%)
Positive 45/98 (45.9%) 10/17 (58.8%) 58/158 (36.7%) 25/69 (36.2%)

C-erbB-2 0.025
Negative 53/98 (54.1%) 9/17 (52.9%) 112/158 (70.9%) 39/69 (56.5%)
Positive 45/98 (45.9%) 8/17 (47.1%) 46/158 (29.1%) 30/69 (43.5%)

CD1=cyclin D1; LN=lymph nodes; ER=estrogen receptor; PR=progesterone receptor.
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