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ABSTRACT
Aims of the study: To evaluate the expression of the Bcl-2 oncoprotein in patients with primary
breast cancer, to correlate it with estrogen and progesterone receptors and various prognostic
parameters.
Patients and methods: Fifty two cases of primary breast cancer in which the estrogen and
progesterone receptors statuses were previously tested by immuno-histochemical staining, were
included in this retrospective study. The cases were collected from Al- Jamhori Teaching Hospital,
Nineveh Private Hospital and Private laboratories. The expression of Bcl-2 oncoprotein was evaluated
immunohistochemically; the findings were correlated with the estrogen and progesterone receptors,
the age of the patients, size, type and grade of the tumor, lymph node status and vascular invasion.
Results: Bcl-2 oncoprotein was detected in 24 cases of primary breast cancer (46.2%). In this study
the majority of estrogen and progesterone receptors positive cases, (87.5%) and (83.3%)
respectively, showed positive Bcl-2 oncoprotein expression, (P<0.001) and (P=0.0002) respectively. A
significant association was found between Bcl-2 and tumor type (P=0.017). Bcl-2 oncoprotein was
directly correlated with the age of the patients (P=0.0047), and inversely with the grade of the tumor
and vascular invasion (P value = 0.0092, <0.001) respectively. No significant correlation with tumor
size nor with lymph node status could be found, (P=0.078) and (P=0.19) respectively.
Conclusions: Bcl-2 oncoprotein was positive in 46.2% of primary breast cancer. This study revealed
a significantly direct correlation between the Bcl-2 and the estrogen and progesterone receptors. A
significant association was found between Bcl-2 oncoprotein and tumor type. Bcl-2 was directly
related to the age of the patients, and inversely related to the grade of the tumor and vascular
invasion.
Keywords: Bcl-2 oncoprotein, breast cancer, estrogen receptor, progesterone receptor.

اﻟﺨﻼﺻﺔ
 وإﻳﺠﺎد، ﻟﻤﺮﺿﻰ ﺳﺮﻃﺎن اﻟﺜﺪي اﻻﺑﺘﺪاﺋﻲBcl-2  ﺗﻬﺪف هﺬﻩ اﻟﺪراﺳﺔ اﻟﻰ ﺗﻘ ّﻴﻢ ﺗﻌﺒﻴﺮ اﻟﺒﺮوﺗﻴﻦ اﻟﺴﺮﻃﺎﻧﻲ:أهﺪاف اﻟﺪراﺳﺔ
.ﻋﻼﻗﺘﻬﺎ ﺑﻤُﺴﺘﻘﺒِﻼت اﻻﺳﺘﺮوﺟﻴﻦ واﻟﺒﺮوﺟﺴﺘﻴﺮون واﻟﻤﺜﺒﺘﺎت اﻻﻧﺬارﻳﺔ اﻟﻤﺨﺘﻠﻔﺔ
ﻲ اﻟﺘﻲ ﻓﻴﻬﺎ ﺣﺎﻟﺔ ﻣُﺴﺘﻘﺒِﻼت اﻻﺳﺘﺮوﺟﻴﻦ
ِ  اﺛﻨﺎن وﺧﻤﺴﻮن ﺣﺎﻟﺔ ﻣﻦ ﺣﺎﻻت ﺳﺮﻃﺎن اﻟﺜﺪي اﻷﺑﺘﺪاﺋ:اﻟﻤﺮﺿﻰ وﻃﺮق اﻟﻌﻤﻞ
 وﻗﺪ، ﺗﻢ اﺧﺘﺒﺎرهﺎ ﻓﻲ هﺬﻩ اﻟﺪراﺳ ِﺔ ذات اﻷﺛﺮ اﻟﺮﺟﻌﻲ،ًوﻣﺴﺘﻘﺒﻼت اﻟﺒﺮوﺟﺴﺘﻴﺮون ﻗﺪ أﺧﺘﺒﺮت َﺑﻜﻴﻤﻴﺎء اﻟﻨﺴﻴﺞ اﻟﻤﻨﺎﻋﻲ ﺳﺎﺑﻘﺎ
 ُﻗﻴّﻢ ﺗﻌﺒﻴﺮ اﻟﺒﺮوﺗﻴﻦ.ﺖ اﻟﺤﺎﻻت ﻣﻦ ﻣﺴﺘﺸﻔﻰ اﻟﺠﻤﻬﻮري اﻟﺘﻌﻠﻴﻤﻲ وﻣﺴﺘﺸﻔﻰ ﻧﻴﻨﻮى اﻟﺨﺎص واﻟﻤﺨﺘﺒﺮات اﻟﺨﺎﺻّﺔ
ْ ﺟﻤِﻌ
ُ
 درﺟﺘﻪ و ﺣﺎﻟﺔ،  ﻧﻮﻋﻪ، ﺑﻜﻴﻤﻴﺎء اﻟﻨﺴﻴﺞ اﻟﻤﻨﺎﻋﻲ وﺗﻢ ﺗﺤﻠﻴﻞ اﻟﻨَﺘﺎﺋِﺞ وﻓﻘﺂ ﻟﻌُﻤﺮ اﻟﻤﺮﺿﻰ و ﺣﺠ ِﻢ اﻟﺴﺮﻃﺎنBcl-2 اﻟﺴﺮﻃﺎﻧﻲ
.ن
ِ  اﻟﻐﺰو اﻟﻮﻋﺎﺋﻲ ووﺟﻮد ﻣﺴﺘﻘﺒﻼت اﻻﺳﺘﺮوﺟﻴﻦ واﻟﺒﺮوﺟﺴﺘﻴﺮو،اﻟﻌُﻘﺪ اﻟﻠﻤﻔﺎوﻳﺔ
( و ان أﻏﻠﺒﻴﺔ اﻟﺤﺎﻻت اﻟﺘﻲ ﻓﻴﻬﺎ%٤٦,٢)  ﺣﺎﻟﺔ ﻣﻦ ﺣﺎﻻت ﺳﺮﻃﺎن اﻟﺜﺪي٢٤  ﻓﻲBcl-2  وﺟﺪ اﻟﺒﺮوﺗﻴﻦ اﻟﺴﺮﻃﺎﻧﻲ:اﻟﻨﺘﺎﺋﺞ
( وأﻳﻀًﺎ أﻏﻠﺒﻴﺔP <٠,٠٠١) Bcl-2 ( أﻇﻬﺮت ﻧﺘﻴﺠﺔ اﻳﺠﺎﺑﻴﺔ ﻟﻠﺒﺮوﺗﻴﻦ اﻟﺴﺮﻃﺎﻧﻲ%٨٧,٥) ﻣُﺴﺘﻘﺒِﻼت اﻻﺳﺘﺮوﺟﻴﻦ إﻳﺠﺎﺑﻴﺔ
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 وﻗﺪ.(P=٠,٠٠٠٢) Bcl-2 ( آﺎﻧﺖ اﻳﺠﺎﺑﻴﺔ ﻟﺘﻌﺒﻴﺮ% ٣,٨٣) ن إﻳﺠﺎﺑﻴ ِﺔ
ِ اﻟﺤﺎﻻت اﻟﺘﻲ آﺎﻧﺖ ﻓﻴﻬﺎ ﻣُﺴﺘﻘﺒِﻼت اﻟﺒﺮوﺟﺴﺘﻴﺮو
 آﺎﻧﺖ ﻟﻪ ﻋﻼﻗﺔ ﻣﺒﺎﺷﺮة ﺑﻌُﻤﺮBcl-2 ( واﻟﺒﺮوﺗﻴﻦ اﻟﺴﺮﻃﺎﻧﻲP= ٠,٠١٧)  وﻧﻮع اﻟﺴﺮﻃﺎنBcl-2 وﺟﺪت ﻋﻼﻗﺔ هﺎﻣﺔ ﺑﻴﻦ
 ﻟﻢ ﻳﺘﻢ.( ﻋﻠﻰ اﻟﺘﻮاﻟﻲP< ٠,٠٠١ ،P = ٠,٠٠٩٢) ( وﻋﻼﻗﺔ ﻋﻜﺴﻴﺔ ﺑﺪرﺟﺔ اﻟﻮرم واﻟﻐﺰو اﻟﻮﻋﺎﺋﻲP=٠,٠٠٤٧) اﻟﻤﺮﺿﻰ
 ﻋﻼﻗ َﺔ هﺎ ّﻣ َﺔBcl-2  أﻳﻀًﺎ ﻟﻢ ﻳﻈﻬﺮ اﻟﺒﺮوﺗﻴﻦ اﻟﺴﺮﻃﺎﻧﻲ.(P= ٠,٠٧٨)  وﺣﺠﻢ اﻟﻮرمBcl-2 اﻟﺤﺼﻮل ﻋﻠﻰ ﻋﻼﻗ َﺔ هﺎ ّﻣ َﺔ ﺑﻴﻦ
.(P=٠,١٩) ﻣﻊ ﺣﺎﻟﺔ اﻟﻌُﻘﺪ اﻟﻠﻤﻔﺎوﻳ َﺔ
 وﻗﺪ أﻇﻬﺮت هﺬﻩ. ﻣﻦ ﺣﺎﻻت ﺳﺮﻃﺎن اﻟﺜﺪي اﻷﺑﺘﺪاﺋﻲ%٤٦,٢  آَﺎن إﻳﺠﺎﺑﻲ ﻓﻲBcl-2  اﻟﺒﺮوﺗﻴﻦ اﻟﺴﺮﻃﺎﻧﻲ:اﻻﺳﺘﻨﺘﺎﺟﺎت
 وﻣﺴﺘﻘﺒﻼت اﻻﺳﺘﺮوﺟﻴﻦ واﻟﺒﺮوﺟﺴﺘﻴﺮون آﻤﺎ وﺟﺪت ﻋﻼﻗﺔ هﺎﻣﺔ ﺑﻴﻦ ﻧﻮعBcl-2 اﻟﺪراﺳﺔ ﻋﻼﻗﺔ ﻣﺒﺎﺷﺮة وهﺎﻣﺔ ﺑﻴﻦ
 آﺎﻧﺖ ﻟﻪ ﻋﻼﻗﺔ ﻣﺒﺎﺷﺮة ﺑﻌُﻤﺮ اﻟﻤﺮﺿﻰ وﻋﻼﻗﺔ ﻋﻜﺴﻴﺔBcl-2  اﻟﺒﺮوﺗﻴﻦ اﻟﺴﺮﻃﺎﻧﻲ.Bcl-2 اﻟﺴﺮﻃﺎن واﻟﺒﺮوﺗﻴﻦ اﻟﺴﺮﻃﺎﻧﻲ
.ﺑﺪرﺟﺔ اﻟﻮرم وﻏﺰو اﻷوﻋﻴﺔ

B

cl-2 is an intracellular membraneassociated protein of 24-kilodalton (1, 2). It
has been localized in the nuclear envelope,
endoplasmic
reticulum,
and
outer
mitochondrial membranes of hematopoietic
and lymphoid cells, neurons, many epithelial
cells, and endocrine-influenced glandular
epithelium such as the thyroid, prostate,
endometrium, and breast (1).
Bcl-2 inhibits apoptosis (antiapoptosis) but,
paradoxically, it has antiproliferative effect (3,4).
Cells overexpressing the Bcl-2 gene product,
not only showed a delayed onset of apoptosis
but also a rapid arrest in the G1 phase of the
cell cycle (5). The over-expression of Bcl-2 in
breast cancer has been found to be
associated with several favorable prognostic
factors such as smaller size, ER and PR
positivity, low cell proliferation rate, and low
nuclear grade (1,6,7,8). The Bcl-2 oncoprotein
has been shown to be expressed in 40%-80%
of breast cancers (9,10,11), and in ER positive
cases it is expressed in 80%-90% (11). It was
found that, similar to PR, the Bcl-2 gene itself
is ER regulated. Thus, high Bcl-2 may be
indicative of an intact ER pathway that is
driving tumor growth and should be sensitive
to endocrine therapy(12). It was observed that
there is a greater benefit of tamoxifen in
ER+/Bcl-2+ patients as opposed to ER+/Bcl2– one (13).

Patients and methods
Fifty-two cases of primary breast cancer
whose ER and PR statuses had been tested
by immuno-histochemical technique were
included in this retrospective study. The cases
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were collected from Al-Jamhori Teaching
Hospital, Nineveh Private Hospital and other
Private Laboratories. Sections from paraffin
embedded tissues were taken on clean slides
and stained with hematoxylin and eosin, then
examined under the light microscope.
Histological typing was determined according
to WHO classification. Histological grading for
invasive ductal carcinoma was performed
following Nottingham Modification of the
Bloom-Richardson system. Other information
regarding the age of the patient, size of tumor,
vascular invasion, axillary lymph node
involvement, and ER and PR statuses were
obtained from the medical records.
The Bcl-2 protein was assessed by
immunohistochemical
technique.
The
procedure followed the instruction provided by
the manufacturer. The materials for the
procedure were obtained from Dakocytomation
(Monoclonal
Mouse
Anti-Human
bcl-2
Oncoprotein Clone: 124 Isotype: IgG1, kappa
(code N1587), and the Detection system
EnVision G|2 System/AP, Rabbit/Mouse
(Permanent Red) (code K5355)).
The Bcl-2 positivity was expressed by reddish
staining that was always localized to the
cytoplasm of malignant epithelial cells. Positive
and negative controls were included in each
run. Sections from normal tonsillar tissue
specimens were used as positive controls and
the same tissue was used as negative control
but with use of universal negative control
instead of primary antibody. Normal ductal
epithelial cells of the breast and infiltrating
lymphocytes, which always expressed Bcl-2,
were used as the internal positive control. Both
118
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the intensity of staining and the percentage of
the stained cells were scored. Intensity score
range from (0-3) depend on the comparison of
the intensity of positive cells to the intensity of
positive control, while the proportional score
estimate the percentage of tumor cells and it
range from (0-4), then multiply both the
intensity score with the proportional score to
get the total score.

Intensity score
(IS)

Vol. 35 No. 2, 2009
Statistical analysis: Association between Bcl2 expression and variable categories were
assessed using Chi-square test or Fisher
Freeman Halton test when indicated, and P
value of <0.05 was regarded as statistically
significant.

Results
The various clinical and pathological
parameters of the patients are shown in the
following table.

Intensity score
observation

No.

%

0

None

21-30

5

9.6%

1

Weak

2

Intermediate

31-40
41-50
51-60

9
14
9

17.3%
26.9%
17.3%

3

Strong

61-70

12

23.1%

≥71

3

5.8%

<2cm (T1)

3

5.8%

2-5 cm (T2)

38

73%

Proportion
Score (PS)

Proportional score
observation

Age

Size

0

0%

>5 cm (T3)

11

21.2%

1

< 10%

DCIS

1

1.9%

2

10-50%

ILC

4

7.7%

3

51-80%

43

82.7%

4

> 80%

IDC
(NOS)
Medullary

2

3.85%

Mucinous

2

3.85%

I

3

6.4%

II

22

46.8%

III

22

46.8%

Positive

39

75%

Negative

13

25%

Vascular
invasion

Positive

27

51.9%

Negative

25

48.1%

Estrogen
receptor

Positive

28

53.8%

Negative

24

46.2%

Progestero
ne receptor

Positive

29

55.8%

Negative

23

44.2%

Total score= PS×IS (range = 0-12), 0-4 -----›
Negative, 6-12-----› Positive.

Types

IDC

Grading of
IDC
Lymph
node
metastasis
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Figure (2): Bcl-2 and progesterone receptor.
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Figure (3): Bcl-2 and tumor size.
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Figure (4): Bcl-2 and the tumor type.
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Immunohistochemical demonstration of Bcl-2
was positive in 24 cases (46.2%). Positive
expression of Bcl-2 was significantly
associated with positive ER and PR. The
majority of ER positive cases (87.5%) showed
Bcl-2 positive (P<0.001) and also the majority
of PR positive cases (83.3%) showed positive
Bcl-2 (P=0.0002), figures (1 & 2). There was a
significant direct correlation between the Bcl-2
and age (P=0.0047), with the largest
percentage of Bcl-2 positivity seen in patients
with the age group 41-50 years. No statistically
significant relation was found between Bcl-2
and the tumor size (P=0.078), figure (3).
Regarding the tumor types, a significant
correlation was found (P=0.017). There were 2
cases of Mucinous carcinoma, both of them
were positive for Bcl-2, half of the cases of
both ILC and medullary carcinoma and 41.9%
of IDC (NOS) were positive for Bcl-2. There
was one case of DCIS, it was positive too,
figure (4).
An inverse significant relation was found
between Bcl-2 and the grade of the tumor, the
Bcl-2 positive cases decreased from 63.7% in
grade II to 22.7% in grade III, while Bcl-2
negative cases increase with the increasing of
the grade (P=0.0092), figure (5). The
expression of Bcl-2 was inversely correlated
with the vascular invasion, among the vascular
invasion positive patients, 75% of them were
Bcl-2 negative and among those with vascular
invasion negative, 75% were Bcl-2 positive
(P<0.001), figure (6). No significant correlation
could be obtained between Bcl-2 and lymph
node metastasis (P=0.19).

10
0

Positive
Negative
Estrogen receptor

Figure (1): Bcl-2 and estrogen receptor.
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Figure (5): Bcl-2 and the grade of tumor.
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Figure (6): Bcl-2 and vascular invasion.

Discussion
Bcl-2 expression in breast cancer is
associated with favorable prognostic factors,
and it predicts a good outcome in early breast
cancer and even in metastatic disease (14).
Therefore evaluation of Bcl-2 expression in
breast cancer may identify a subset of patients
with favorable prognosis, who may not benefit
from chemotherapy but may benefit from Bcl-2
targeting agents in addition to antihormonal
therapy (15).
A strong positive relation between Bcl-2
immunoreactivity and ER and PR statuses was
found in this study. This is in agreement with
other studies (16-22). This observation confirms
the hypothesis that this protein, like PR, is
under oestrogen regulation via ER (1,23).
Binding of estrogen to ER causes its
phosphorylation and dimerization followed by
transcription of a variety of genes, including
secreted growth and angiogenic factors, as
well as PR and Bcl-2 (12). Linke et al in a study
of 324 cases of breast cancer found that the
disease-specific survival and overall survival of
ER-positive patients who were PR negative
and who had low Bcl-2 scores were not
statistically different from ER-negative patients
(12)
. However, if either PR was present or the
Bcl-2 score was high, the ER-positive patients
had significantly better outcome (12). ERpositive patients who were both PR positive
and Bcl-2 high experienced even better
outcome (12). The strong association between
Bcl-2, ER, and PR may suggest that cotargeting these molecules in hormone
receptor-positive breast cancer might provide
© 2009 Mosul College of Medicine

greater benefit than chemotherapy, or might
play a role as beneficial strategy for sensitizing
these tumors to chemotherapy (15).
There is a slight increase of Bcl-2 expression
with the increase of the age of the patients, a
significant direct correlation was found
(p=0.0047). This result is in agreement to that
found by Andalib et al (17) and Daidone et al
(21)
. This may be due to the fact that tumors of
elderly patients have a more favorable pathobiological phenotype as to be of well
differentiated, low proliferative rate and higher
ER content, compared to those of younger age
group (21). This observation is helpful in
choosing the method of therapy.
High Bcl-2 expression is associated with
small size tumor (6,13). This can be explained by
the inhibitory effect of Bcl-2 on cell
proliferation. The acquisition of Bcl-2
expression creates a restrictive environment
for the expansion of genetically unstable and
potentially malignant cells, causing a delay in
tumor progression (6,24). Although the Bcl-2
positivity in the present study is high in the
small tumor size and decreases with the
increasing
size of tumors, the relation
between Bcl-2 and the size failed to reach the
significant level (p=0.078). This may be due to
the small size of the sample which contains
few small size tumor; in fact the percentage of
small size tumor in this study was 5.8% <2cm.
This is in agreement with Tustusi et al (5), Li
Zhang et al (16) and Kumravel et al (25).
In the present study, a significant relationship
between Bcl-2 and breast cancer types
(p=0.0171) was found. This is comparable to
those found by Joensuu et al (26). On the other
hand Coppola et al (27) in their study found no
significant relation between Bcl-2 and
histological types of breast cancer. This
difference may be again due to the small
number of cases included in their study (26
cases).
A significant inverse relationship between
expression of Bcl-2 protein and grading of
tumor was reported. Similar association was
noticed by Tsutsui et al (5), Callagy et al (7), and
others (6,13,20,28); this may be due to role of Bcl2 during the early stage of the tumor as it
rescues cells with otherwise lethal mutations
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. But after additional oncogene activation,
some cells would acquire additional ways to
protect themselves against apoptosis (29). At
this point, loss of Bcl-2 might confer a growth
advantage. In fact, Bcl-2 is known to restrain
cell proliferation. Thus, expression of Bcl-2
would change from high levels in early or lowgrade tumors, characterized by low apoptotic
indices, to low levels in advanced or highgrade tumors, characterized by high apoptotic
indices (29).
A significant inverse relation was obtained
between Bcl-2 and LVI. A high Bcl-2 positivity
was observed in the tumors without LVI
compared to those with LVI. This finding is
similar to that of Neri et al (22).
No significant relation could be obtained
between Bcl-2 and axillary lymph node status
in this study, this result is similar to what had
been found by Tsutsui et al (5), Callagy et al (7),
Kumravel et al (25), Joensuu et al (26) and Zhang
et al (28). However, Chen et al (20) in a study
done on 74 cases of breast cancer found, Bcl2 immunoactivity to be significantly correlated
with negative axillary lymph node and in cases
with less nodal involvement.
A number of studies found that the Bcl-2 is an
independent prognostic factor in breast cancer
(7,14,30)
. Morever other studies found that an
independent favorable prognostic impact of
Bcl-2 is particularly significant among LN+
patients, and the prognostic value of Bcl-2
staining among all patients is solely based on
prognostic applicability among LN+ patients
because the association among LN- patients is
clearly not significant (31). Accordingly further
studies may be needed on larger sample of
cases.

Conclusions
Bcl-2 is frequently expressed in breast cancer.
A significant direct association has been
observed between Bcl-2 oncoprotein and
hormonal receptors (ER & PR).
The expression of Bcl-2 is directly correlated
with the age of patients, inversely correlated
with the grade of tumor and vascular invasion.
A significant association was found between
Bcl-2 and tumor type. The Bcl-2 has no
relation with the tumor size and axillary lymph
node metastasis.
© 2009 Mosul College of Medicine
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