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Introduction

Prostate adenocarcinoma (PCA) has become a major
malignancy especially in industrialized countries. Annual
age adjusted incidence rates for male population has
increased by 178%, rising from 64/100.000 to
178/100.000 between 1973 and 1996 with mortality rate
27.3/100.000.2 The biological behavior of PCA is unpre-
dictable in individual patients, ranging from slowly grow-
ing, non-life-threatening to highly aggressive cancers.19

The currently most established prognostic factors in
prostate cancer are histological grade (Gleason system)
and tumor stage.7 Cellular proliferation and programmed
cell death (apoptosis) are associated with tumor growth in
general, and prostate cancer growth in particular. Protein
expression of proto-oncogene bcl-2 (a potent inhibitor
protein against apoptosis) and protein expression of the
tumor suppressor gene p53 (a regulator of cellular prolif-
eration and apoptosis) have been proved as useful prog-
nostic indicators in PCA progression.9,12
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Cellular proliferation programmed cell death
(apoptosis) are associated with tumor growth in
general, and prostate cancer growth in particular.
The aim of this study was to examine the expres-
sion of the apoptosis regulating genes bcl-2 and p53
and Gleason score in core needle biopsy specimens
of prostate cancer using immunohistochemistry.
We studied bcl-2 and p53 expression in 12 cases of
low grade (Gleason score 2-5), 12 cases of interme-
diate grade (Gleason score 6-7) and 8 cases of high

grade (Gleason score 8-10) prostate cancer. Overex-
pression of bcl-2 was noted in 3 of 32 patients
(9.32%). One of them was high grade; others were
intermediate grades. Expression of p53 was
observed in 3 of low grades; others were high
grade. The statistical analysis of present data sug-
gest that there is no significant relation between
p53 and bcl-2 expression and Gleason score in
prostate cancer. (Pathology Oncology Research Vol 7,
No 3, 209–212, 2001)

Keywords: p53, bcl-2, prostate cancer, apoptosis

Although several studies have strongly suggested that
molecular analyses can provide useful prognostic infor-
mation if largely harvested biopsy samples or the entire
prostate are examined, there is little information on the
clinical significance of these molecular examinations in
core needle biopsies. This approach is potentially imped-
ed by tumor heterogeneity, because small tumor frag-
ments may not be representative of the entire carcinoma.
However, molecular analyses should be performed before
aggressive surgical approach, provided that treatment
options could depend on molecular analyses. Prognostic
factors would be particularly helpful if they could be eval-
uated on core needle biopsy specimens supported by tran-
srectal ultrasonography.10

The goal of the present study was to evaluate the rela-
tionship between the expression of the apoptosis regulat-
ing genes bcl-2 and p53 and Gleason score in prostate
cancer.

Materials and Methods

Patients

Core needle biopsy specimens of 32 previously untreat-
ed prostate cancer patients were retrospectively assessed
from archives of our Department of Pathology (Table 1).
Digital rectal examination, serum PSA (ng/ml), transrectal
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ultrasonography, whole body bone scaning and pelvic
computerized tomography – optional – were used for clin-
ical staging of the disease. 

Histopathology and immunohistochemistry

Core needle prostatic biopsy specimens prior to initia-
tion of any treatment were submitted for this study. All
slides were reviewed and a Gleason score was determined
by adding the numbers for the two most predominant pat-
terns. Immunohistochemical stains were performed on 5
µm sections of the formalin fixed, paraffin embedded
biopsy specimens. Sections on poly-L-lysine coated glass
slides were deparaffinized in xylene and rehydrated using
ethanol gradients. The sections were pretreated three times
in a microwave oven at 750 W for 10 minutes in citrate
buffer (10 mmol/L citric acid monohydrate, adjusted with
2N sodium hydroxide to pH 6.0). Endogenous peroxidase
activity was blocked by methanol with 0.3% hydrogen
peroxide for 30 minutes. The slides were incubated for 30
minutes at 30oC with the primary antibodies: mouse mon-
oclonal anti-bcl-2 antibody (clone 124, Dako) and anti-
p53 antibody (clone DO-7, Dako). The anti p53 antibody
DO-7 recognizes an epitope on the N-terminus of the p53
protein and reacts with wild type and mutant p53 proteins.
The anti-bcl-2 antibody 124 reacts specifically with bcl-2
oncoprotein. The working dilution of these antibodies was
1:50 and 1:40 respectively. The slides were then incubat-
ed with a biotinylated rabbit anti-mouse immunoglobin for
30 minutes at room temperature. They were subsequently
incubated with streptoavidine-biotin method. 

The sections were counterstained with hematoxylin. p53
positive colon adenocarcinoma served as a positive control
for p53 immunostaining, and prostatic basal cells as an
internal control for bcl-2 immunostaining.

All slides were evaluated by two pathologists. Speci-
mens were considered to be bcl-2 positive if greater than
10% of the tumor cells stained for bcl-2. We scored p53
positive as positive if greater than 10% of prostate tumor
cells demonstrated nuclear reactivity.8

Statistic analysis 

Statistics were performed by Fisher’s x2 test. The patient
population was divided into several groups according to bcl-
2 immunostaining, p53 immunostaining and Gleason score.

Results

The mean age and serum PSA values of 28 patients that
were retrospectively obtained for their clinical archives
were 65.4±12.8 years (54-83 years) and 27.5±26.3 ng/ml.
(5.94-120.00 ng/ml.), respectively. Clinical stages of these
patients ranged from A2 to D2.

Overexpression of bcl-2 was determined in 3 of 32
patients (9.32 %). One of them was Gleason grade III; oth-
ers were Gleason grade II (Figure 1). Positive bcl-2 stain-
ing was not observed in the patients with Gleason grade I.
Expression of p53 was noted in 3 cases (9.32 %); one of
them was Gleason grade I; others were Gleason grade III
(Figure 2). There was no staining with p53 in Gleason
grade II. There was no statistically approved relationship
between increased levels of apoptosis regulator proteins
(p53 and bcl-2) and Gleason score (Table 2).

Discussion

Estimates indicate that in 1998 approximately 184.500
new case of prostate cancer were diagnosed in the United
States (10). While pathological stage, grade, positive sur-
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Table 1. Gleason score in 32 patients

Gleason score Number of the patients

2–4 (Gleason grade-I) 12
5–7 (Gleason grade-II) 12
8–10 (Gleason grade-III) 8

Figure 1. Bcl-2 positivity.

Figure 2. p53 positivity.



gical margins and tumor volume are perhaps the most
commonly accepted prognostic factors after radical prosta-
tectomy, they can not be used preoperatively. An approach
to develop prognostic markers correlating with biological
aggressiveness wozuld be highly appreciated. Among the
several portential targets, regulators of the apoptotic path-
way, including bcl-2 and p53, have been at the forefront of
prostate cancer research and they have recently been eval-
uated as prognostic markers.

p53 and bcl-2 overexpression have been investigated
independently in a large number of different malignancies
for their potential value as prognostic markers. In high
grade B-lymphomas Piris et al. have suggestred that
simultaneous expression of bcl-2 and p53 protein is asso-
ciated with poor prognosis than p53 accumulation alone.16

Soini et al. investigated the extent of apoptosis in a set of
testicular and ovarian germ cell tumors and compared the
results with the expression of p53 and bcl-2. Their results
revelaed that the extent of apoptosis was highest in embry-
onal carcinomas followed by seminomas, choriocarcino-
mas and immature teratomas. Embryonal carcinomas also
showed quantitatively the strongest p53 expression. Bcl-2
was only expressed in teratomas and might partly counter-
act apoptosis in these tumors.18

There are several studies of the prognostic significance of
bcl-2 and p53 in prostate cancer. Nearly all of studies evalu-
ated only p53 positivity in needle biopsy, transurethral
prostate resection or radical prostatectomy specimens, to
draw prognostic conclusions. In the present study, we ana-
lyzed only pretreatment prostate needle biopsies.

Shurbaji et al examined the expression of p53 in 109
prostate cancers of stage A1-D1. They concluded that
mutation of p53 might be involved in the development of
some prostate cancers. Patients whose prostate cancers
showed p53 immunoreactivity had significantly worse
prognosis than patients with p53-negative cancers.17 Pren-
dergast et al studied 18 patients with locally recurrent
prostate carcinoma after radiotherapy (RT) and found that
72% had p53 nuclear immunoreactivity; while all 5 pati-
ents with available pre-RT biopsies had p53 immuno-
reactivity.15 Cheng et al. examined p53 abnormalities by
immunohistochemistry in lymph node positive prostate
cancer. They found that a significiant proportion of prima-
ry tumors (52%) and matched lymph node metastases

(58%) showed nuclear accumulation of p53 protein (4).
However, Fox et al examined the expression of p53 in 55
stage A1 prostate cancers and concluded that it was not a
useful prognostic indicator.6 Masuda et al also found no
association between p53 expression and patient outcome.13

Kallakury et al. reported that only 3 of 40 (7.5%) ade-
nocarcinoma specimens of the prostate exhibited com-
bined p53 and bcl-2 positivity.11 However, Bauer et al
studied p53 and bcl-2 immunoreactivity in 175 radical
prostatectomy specimens. Aberrant bcl-2 was observed in
27% of cases with cancer. Sixty-seven per cent of these
patients had relapse within 5 years, while only 31% of
those with bcl-2 negative cancers had relapse. Aberrant
p53 expression was observed in 65% of cancer cases, of
which 51% had relapse, while 78% of patients with p53
negative cancers did not have disease progression. When
expression rates for p53 and bcl-2 were combined, the 5-
year failure rate was 75.3%. They showed a statistically
significant difference between p53 and bcl-2 positive and
negative patients. They have suggested that overexpres-
sion of bcl-2 is not directly associated with p53 protein
accumulation in adenocarcinoma of the prostate.1

There are also some studies of Gleason score and apopto-
sis regulator proteins in prostate cancer. Matsushima et al
studied p53 and bcl-2 immunoreactivity in 146 prostatic car-
cinomas. Bcl-2 and p53 positivity was found in 20% and
27% of 146 prostate cancers, respectively. Both bcl-2 and
p53 positivity were found only in 5% of the cases. They
reported not only that p53 positivity was associated with
advancing Gleason grade but also bcl-2 positivity was found
exclusively in moderately to poorly differentiated (Gleason
score 6 to 10) tumors. However, there was no statistically
significant correlation between bcl-2 positivity and Gleason
score.14 Budendolf et al. also reported that there was no cor-
relation between bcl-2 positivity and Gleason grade.3

Similarly, we could not find a correlation between the
expression of the apoptosis regulating genes bcl-2 and p53
and Gleason score in adenocarcinoma of the prostate. Fur-
ther confirmation of the significance of these molecular
examinations in more homogeneous and larger patient
groups are required.
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