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Abstract

Obijectives: This study was carried out to determine the role of p53 and p21 in the pathogenesis of
prostatic adenocarcinoma and their association with tumour grade. Method: Sixty-seven histologically
conprmed prostatic adenocarcinoma cases collected from Hospital Universiti Kebangsaan Malaysia
and General Hospital Kuala Lumpur were studied. The formalin-pxed parafpn-embedded tissues were
stained with monoclonal antibody p53 (clone DO-7) and p21 (clone SX 118) using standard avidin-
biotin complex immunohistochemistry (IHC) after microwave antigen retrieval. The adenocarcinomas
were graded histologically according to Gleason score: low grade = score 2-4, intermediate grade =
score 5-7, high grade = score 8-10. Histological grade was analysed against IHC expressions of p53
and p21 and against patient age and ethnicity. Results: IHC positivity for p53 was expressed in 1/2
(50%) low grade, 14/33 (42%) intermediate grade, and 21/32 (66%) high grade tumours. p21 was
expressed in 0/2 low grade, 16/33 (48%) intermediate grade and 15/32 (47%) high grade tumours.
p53 and p21 expressions did not show statistically signipcant correlation with the different grades
of prostatic adenocarcinoma or with each other (p=0.42). There was no correlation between tumour
grade and age or ethnicity. Conclusion: Although the p53 positivity rate was higher in high-grade
prostate adenocarcinoma, this was not statistically signipcant. We found that a combined expression
of p21 and p53 was not correlated with tumour grade. We could not conprm that p21 expression
was dependent on p53 expression.
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INTRODUCTION

Tumour suppressor gene p53, located in
chromosome 17, is the most common target
for mutation in many cancers. The encoded
protein plays a crucial role in the regulation
of cell proliferation. It is present in two forms,
wild type and mutant type. The wild type has a
half-life of less than 30 minutes and is virtually
undetectable in normal cells.*?® In recent years,
p21 protein has been described as the critical
downstream effector in the p53-specipc pathway
of growth control. It belongs to the family of cell
cycle regulators called cyclin-dependent kinase
inhibitors (CDK1) which bind to ocyclin-CDKd
complexes and cause cell cycle arrest in the G!
phase. The p21 protein is encoded by the owild-
type p53 activated fragment 18 (waf-1) gene,
which is a tumour suppressor gene, located on
chromosome 6p21.2. Transcription of p21 has
been found to be activated by wild-type p53,
but not by mutant p53.4%

In view of the importance of these genes in
tumour growth control, we studied their protein
expressions, alone and in combination, in prostate
carcinoma in relationship to tumour grade and
sought to prove that the combined evaluation
of p53 and p21 expression may provide better
prognostic information than the evaluation of p53
alone. We also studied the relationship of tumour
grade with age and ethnicity of patients.

MATERIALS AND METHODS

Sample collection and patient selection

There were 75 prostatic adenocarcinoma
cases archived between January 1999 and
July 2000 in the ples of the Department of
Pathology, General Hospital Kuala Lumpur and
Universiti Kebangsaan Malaysia. The specimens
were transrectal ultrasound (TRUS) biopsies,
transurethral resections of prostate (TURP)
or radical prostatectomies. Eight cases were
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excluded from the study due to inadequate tissue
for further sectioning. All haematoxylin and eosin
slides were re-examined by two pathologists to
conprm the diagnosis.

Gleason score

The histological slides were reviewed under light
microscopy and scoring made after summation of
the two highest Gleason grades. The cases were
divided into three groups: low grade (Gleason
score 2-4), intermediate grade (Gleason score
5-7) and high grade (Gleason score 8-10).

Age and ethnic groups

Information on age and race were obtained from
the accompanying request form or patient’s
medical record. The age was categorised into
70 years and above, and below 70 years.

Immunohistochemical staining for p53 and p21
The primary anti-p53 and anti-p21 antibodies
were monoclonal antibodies supplied by DAKO
Company Ltd of DO-7 and SX118 clones
respectively. The dilution used in this study was
1:40 for both markers.

Method: The selected parafpn blocks were
sectioned at pve micron thickness and placed on
Poly-L-Lysine coated slides. The sections were
deparafpnized through a series of xylene and
alcohol at decreasing concentration. For p53,
the slides were microwaved immersed in zinc
sulphate for ten minutes, whereas for p21 staining
the slides were placed in 10 mmol/L sodium
citrate buffer and microwaved twice for 5 minutes
followed by 20 minutes at room temperature
for antigen retrieval purposes. The sections
were then immersed in 3% hydrogen peroxide
to block endogenous peroxidase followed by
incubation in diluted goat serum 1:4 with tris
buffer for 5 minutes to block non-specipc binding
of tissue sections. Sections were then incubated
in primary antibody at a dilution of 1: 40 for 45
minutes for both antibodies. After washing a few
times with buffer, three drops of link antibody
were applied to the sections for 20 minutes.
Incubation with an avidin-biotin complex
conjugated to horseradish peroxidase followed
by 3,3-diaminobenzidine as a chromogen was
then performed. The slides were counterstained
with haematoxylin, dehydrated, mounted and
examined under light microscopy.

Control staining: A colonic adenocarcinoma
known to show p53 expression was used as
positive control and normal human tonsil was
used as a positive control for p21. These were
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stained concurrently with the tests. For negative
control, the same tissue controls were used
but with the primary antibodies omitted. The
tests with satisfactory control staining were
analysed.

Scoring for p53 and p21

A representative area with at least 500 tumour
cells was assessed in ten high power pelds (x
40) for the presence or absence of staining by
two pathologists. The degree of positivity was
was categorized as follows:

P53

< 5% of cells = Negative
5-25% of cells = 1+
>25-75% of cells = 2+

> 75% of cells = 3+

At least pve percent of tumour cells must stain
positively for p53 to be regarded as positive.®

P21

< 1% of cells = Negative
1-5% of cells = 1+
>5-10% of cells = 2+
>10-20% of cells = 3+
>20% of cells = 4+

A tumour was considered p21 positive if
more than one percent of tumour cells stained
positive.® Weak and equivocal staining for both
markers were re-evaluated and if an equivocal
result were again obtained, it was regarded as
negative. Only nuclear staining was considered
as positive staining whereas cells showing
exclusively cytoplasmic staining were regarded
as negative.

Statistical analysis

The results were analysed using SPSS for
Windows software. Comparison between groups
were performed using chi-square test, and Fishers
exact test was used when appropriate, with
conpdence level of 95% (p<0.05) for statistical
signipcance.

RESULTS

Of the 67 cases, two (3%) cases were low-grade,
33 (49%) intermediate grade and 32 (48%) high-
grade tumours.

p53 immunohistochemistry
p53 expression (Figure 1) was detected in 36
(54%) out of 67 cases. The majority of cases






