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Introduction

P53, which was originally detected as a 53 kDa nuclear
phosphoprotein, is an important regulator of normal
cell growth 1, 2.  It arrests the cell from entering S phase
at the G1 phase of the cell cycle by activating the
expression of P21, a P53 inducible cyclin dependent
kinase inhibitor.  Such activity prevents the cell from
proceeding through the cell cycle 2,3 thereby indirectly
suppressing tumour development.  In addition, P53 is
also an integral component in the pathway of
programmed cell death (apoptosis) induced by DNA-
damaging factors3.  However, in tumour cells, the p53
gene is often mutated.  The mutant P53 protein losses
the normal function of its wild-type counterpart.  This
loss of function may occur either by genetic mutation
in the gene, followed by a deletion of the remaining
wild-type allele 4,5 or through inactivation of the wild-
type protein after oligomerization with the more stable
mutant protein6.   Inactivated P53 has no growth-
suppressive function and this permits the progression
of growth-arrested resting cells to an active cycling

state.  This may result in the immortalisation of normal
cells7.   Also, the mutated P53 protein has been shown
to be able to contribute to the transformation of cells in
the presence of an activated ras gene8.  Therefore, this
variant of P53 augments the tumorigenic potential of
cancer. 

P53 protein is constitutively expressed in most normal
tissues.  The normal cell has a very low quantity of the
wild type protein because of it’s short half-life of about
6-20 minutes9.  Thus, it is not detectable by
conventional immunoprecipitation or
immunohistochemical methods2.  In contrast, large
quantities of P53 (5-100 folds) can be detected in
transformed cells in culture and human cancers2.
Overexpression of P53 has been demonstrated in many
solid tumours, including breast,10 ovarian,11

endometrial12, lung13, and colonic cancers14.  It is well
documented that mutations in the p53 gene represents
the most frequent genetic alteration detected in the
above malignancies15.  Majority of the p53 gene
mutation are point mutations, which causes amino acid
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substitution and changes in the conformation of the
protein.  This results in an increased stability of the
protein and a higher steady-state protein level within
the cell6,7,16,17. The mutant P53 protein is shown to have
a prolonged half-life of up to 6 hours7.  The
accumulation of mutant protein may be detected by
immunohistochemistry, which has been used in a large
number of studies on various tumour types, as a marker
for p53 gene mutation or deletion. Various study
groups have attributed carcinogenesis of colorectal
carcinoma to p53 gene mutation and its
overexpression17-22.

Here, we undertook a study to determine the pattern of
P53 overexpression in colorectal carcinoma in a cohort
of Malaysian patients, and evaluate the practical
prognostic value of immunohistochemistry analysis of
P53 overexpression with a clinical follow-up. 

Materials and Methods

One hundred and sixteen consecutive cases of primary
colorectal carcinoma diagnosed for the first time
between January 1999 and December 2000 were
retrieved from the archives for the study.  The original
slides were reviewed for confirmation of diagnosis,
then subtyped into mucinous and conventional
adenocarcinoma.  The latter was graded according to
tumour histological differentiation (well, moderate and
poor).  The tumours were also staged using Dukes’
classification, and with distant metastasis designated as
stage D.  The presentation of tumours were divided
into 2 major sites, the right colon which includes the
caecum to the transverse colon and the left colon,
which includes the splenic-flexure to the rectum.  In
cases with lymph node metastasis at presentation, the
lymph node tissue block containing the highest number
of tumour metastasis was selected for P53 staining,
together with the primary tumour. Information
pertaining to the demographic data, clinical
presentation and progress were obtained from patients’
records.  Data on the age at presentation, sex, ethnic
group, tumour site of presentation, clinical appearance
of primary tumour (polyp, ulceration, stenosis) and
disease progression was compiled. Recurrence-free
period was defined as the time (months) from the date
of diagnosis to the date of clinically confirmed
recurrence, whereas overall survival period was
defined as the time (months) from the date of diagnosis
to the date of death.

Immunohistochemical Staining
Serial 4µm sections from formalin fixed and paraffin
embedded tissue blocks were used for further
immunohistochemical staining and evaluation.  Antigen
was retrieved by heating for 20 minutes in a microwave
oven at 99°C, and incubated with the primary antibody,
DO-7 (Dako®, Golstrup, Denmark).  A secondary
peroxidase conjugated goat anti-mouse antibody (Dako
EnVision+TM, Carpinteria, California, USA) was applied.
The immunohistochemical reactions were developed in
freshly prepared 3,3-diaminobenzidine (Dako® Liquid
DAB+ Substrate-Chromogen System, Carpinteria,
California, USA). Control staining was carried out by
using sections of squamous cell carcinoma and normal
colonic mucosa, both for positive and negative control,
respectively.

Evaluation of P53 overexpression  
The slides were examined and scored independently
by 2 pathologists (PSC, MN) without any clinical or
pathological information.  The intensity of the P53
nuclear staining on neoplastic cells was scored as
follows: uniformly very strong (+++); strong but
variable (++), weak (+) and negative (-).  The
percentage of P53-immunopositive cancer cells was
evaluated on at least 3 different fields on at least 1,000
tumour cells.  Only those with strong (≥10%) positive
staining were categorised as overexpression of P53
protein.

Statistical Analysis
Differences between categorical variables were
calculated using the chi-square test, while recurrence-
free and overall survival analysis was performed using
Kaplan-Meier test.  Log-rank test was used to compare
the different survival curves.  P value of less than 0.05
was chosen for interpretation of statistical significance.
Statistical analysis was performed using the SPSS
(Statistical Package for the Social Sciences) software,
version 10.0.

Results

There were 56 male and 60 female patients.  Their ages
range from 28 to 88 years with a mean of 63.25 years
(SD:11.41 years).  In this cohort of patients, 19 (16.4%)
were Malays, 84 (72.4%) Chinese and 13 (11.2%)
Indians.  The average follow-up period was 15.2
months (SD:8.4 months) and a median of 15 months.
According to histological grading, there were 15
(12.9%) well-differentiated, 80 (69%) moderately-
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The P53 immunoreactivity of the metastasised tumours
were similar to the primary lesions, in that, the 31 cases
of primary tumours with P53-positive staining, the
metastasised tumours also showed positive staining
with similar quantum and intensity.  Likewise, in the 15
cases of P53-negative primary tumours with metastasis,
the corresponding metastasised tumours showed
negative staining. The tumours from Indian patients
showed significantly less P53 positivity when compared
to the non-Indian group (38.5% vs 75%) (P=0.033, chi
square test).  However, there was no predilection of
P53 nuclear overexpression for gender (P=0.503, chi
square test), the clinical appearance of primary tumour
(polyp, ulcerative, stenosis) (P=0.741, chi square test)
and the site of tumour presentation (P=0.813, chi
square test).   

In the study of clinical outcomes, 35 and 38 cases were
excluded in the local and systemic recurrence-free
analysis respectively due to incomplete data.  During a
median follow-up of 15.00 months (SD: 8.42 months),
23 patients (19%) had recurrence of the cancer, 8
developed local recurrence and the other 15 had
systemic recurrence.  

Four of 57 (7.0%) P53 positive tumours had local
recurrence when compared to the 4 of 23 (17.4%) P53-
negative tumours.  Kaplan-Meier survival analysis
showed there was no significant difference in the time
interval of onset of recurrence between the two groups
(28.86 vs 26.34 months, P=0.1754, log-rank test) (Figure
1).  10 of 56 (17.9%) p53-positive tumours had systemic
recurrence when compared to 5 of 22 (22.7%) P53-
negative tumours. The mean interval of P53-positive
tumours to recur was 26.31 months, whereas the P53-
negative group was 24.96 months.  There was also no
significant difference between P53-positive and
negative tumours in the time interval for a systemic
recurrence to occur (P=0.6655, log rank test) (Figure 2).

Thirty four cases were excluded in the overall survival
study, due also to incomplete data.  The study of
overall survival showed 4 of 56 patients (7.3%) with
P53-positive tumour died, whereas 2 of 26 patients
(7.7%) with P53-negative tumour died.  There was no
difference in the mean survival time of P53 negative
and positive tumours (Figure 3, p=0.921, log rank test).
The results indicate that P53 overexpression does not
influence the risk of tumour recurrence and survival of
patients.

differentiated and 12 (10.3%) poorly differentiated
tumours of conventional type. The remaining 9 (7.8%)
were mucinous tumours (Table I).  According to Dukes’
staging system, 15 (12.9%) cases were in stage A, 54
(46.6%) cases in stage B, 39 (33.6%) cases in stage C
and 8 (6.9%) cases in stage D. 19 (16.4%) tumours were
located in the right colon and 97 (83.6%) in the left
colon. 

P53 immunoreactivity was detected as nuclear staining
in the neoplastic cells.  Staining in the nuclei was
granular or reticular.  There was no reactivity observed
in normal colonic mucosa adjacent to the carcinoma, or
in stromal and smooth muscle cells.  Pale staining of
endothelial cells and connective tissue, which was
clearly different from the nuclear staining of neoplastic
cells, was considered as background staining and not
included in the evaluation.  Negative control tissue
sections did not show any staining.  Based on the
intensity of the immunohistochemical reaction and the
percentage of stained nuclei, three patterns of P53
immunoreactivity could be discerned in the colorectal
adenocarcinomas examined: Type 1: no detectable
nuclear staining; Type 2: nuclear staining generally of
weak intensity and of a low percentage of tumour cells
(<10%) unevenly distributed; Type 3: strong nuclear
staining of a large number (from 10% to nearly 100%)
of neoplastic cells.  Tumours with staining patterns
Type 1 and Type 2 were regarded as p53 negative.  It
was observed that 79 of 116 (68.1%) cases showed
Type 3 p53 positive immunoreactivity (Table I).  

The incidence of P53 overexpression was 66.7%
(10/15) in Dukes’ A, 68.5% (37/54) in Dukes B, 61.5%
(24/39) in Dukes’ C and 100% (8/8) in stage D, whereas
it was 66.7% (10/15) in well-differentiated tumours,
70.0% (56/80) in moderately differentiated and 58.3%
(7/12) in poorly differentiated tumours.  For the
mucinous type, 66.7% (6/9) cases showed strong P53
overexpression.  Statistical analysis showed there was
no definite association between P53 overexpression
with tumour stage and grade (P=0.209 and 0.877
respectively, chi square test).  There was also no
significant association of P53 overexpression with
lymph node metastasis (Dukes’ C) at presentation
(p=1.00, chi square test).  The frequency of P53
overexpression in the metastasised cases (Dukes’ C and
stage D) appears higher when compared to localised
cases (Dukes’ A and B), being 68.1% and 66.7%
respectively (Table I).  However, this difference is not
statistically significant (p= 1.00, chi square test). 
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No. of cases (%) P53 positive (%)
Stage Duke A 15  (12.9) 10  (66.7)

Duke B 54  (46.6) 37  (68.5)
Duke C 39  (33.6) 24  (61.5)
Stage D 8    (6.9) 8   (100)
Total 116 79  (68.1)

Histologic Well differentiated 15  (12.9) 10  (66.7)
Grade Moderately Differentiated 80  (69.0) 56  (70.0)

Poorly Differentiated 12  (10.3) 7   (58.3)
Mucinous 9   (7.8) 6   (66.7)
Total 116 79  (68.1)

Race Malay 19  (16.4) 15  (78.9)
Chinese 84  (72.4) 59  (70.2)
Indian 13  (11.2) 5    (38.5)
Total 116 79  (68.1)

Table I:  Characteristics of patients

Fig. 1: Kaplan-Meier survival curves of
Recurrence-free survival (local
recurrences) and p53 status

Fig. 2: Kaplan-Meir survival curves of
Recurrence-Free survival (systemic
recurrences) and p53 status
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Discussion

Overexpression of P53 protein had been well
demonstrated in colorectal carcinomas by several study
groups 16,20,23,26,27,30-34 and the incidence ranges from 40% to
70% of the total sample.  In our study, P53
overexpression was demonstrated in 68.1% of
Malaysian colorectal carcinoma cases.  Majority of the
carcinoma cases are expected to overexpress P53
protein because the gene mutation which gives the
mutant protein its stability, are late events in colorectal
tumorigenesis.  This is supported in the studies by
Baker et al 5 and Campo et al 30, where p53 gene
mutations were rarely found in adenomas but were
frequent in carcinomas.  Most of the mutated p53 gene
in the carcinomas also had a deletion in the allele,
where one normal copy of the gene is deleted.  With
the loss of the normal gene in the allele, the effects of
the mutated gene could not be masked.  Studies have
also shown a strong correlation between P53
overexpression with gene mutations and allelic
deletions5,16,19,30,34.  The clinical significance P53
expression in colorectal carcinoma is presently still
controversial.  Some studies could not find a significant
association of P53 overexpression with tumour grade,
stage, DNA ploidy, proliferation rate and sex of
patients5,19,23,26,30,32-34.  On the other hand, a few studies
found some clinical correlation mentioned above20,27,29,31.

We found no significant association of P53
overexpression with stage (Dukes’ stage) and grade of
tumours in our series.  However, the incidence of P53
overexpression seems higher in stage D when
compared to that in Dukes’ stage A, B and C although
not statistically significant (P=0.107).  Kawasaki et al 20

also noted that the difference in P53 overexpression
was significant with Dukes’ A, B, and C as one group
when compared with stage D.   

Tomoda et al 29 has observed that most gastric and
colorectal tumours with P53 overexpression usually
have a high proliferative activity and a tendency to
metastasise to lymph nodes.  They suggested that the
failure of the overexpressed P53 protein in regulating
cell growth causes active cell proliferation, which then
increases the risk of lymph node metastasis29,36,37.
However, our study did not demonstrate this
phenomenon, hence concurring with the observations
of Purdie et al32.  The lack of association of P53
overexpression with Dukes’ stage probably indicate
that P53 expression is not important in driving the
tumour towards lymph node metastasis.

A notable finding in our study was a significant
difference in P53 overexpression in the tumours from
Indian patients when compared to non-Indian patients.
However, the number of cases from Indian patient
group was relatively small (13) and definitive

Fig. 3: Kaplan-Meier survival curves of overall survival and p53 status
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conclusion awaits in the study of bigger series. The
incidence of P53 overexpression in the mucinous grade
was also higher in our study, which is in contrast to
other reports, where the incidence is always lower19,28.

Despite many studies reporting the association of p53
gene mutations with poor prognosis and shorter
survival in colorectal carcinoma patients, controversial
results still prevail.  P53 overexpression had been
found to adversely affect prognosis by some
authors25,27,33, but this observation had not been
confirmed by others14,23,26,29.  Our results from this study
concur with the latter. There are many proposed
explanations regarding the controversial results.
Yamaguci et al33 attributed the difference to the type of
antibody used, because he found a difference in the
survival using Pb1801 antibody, compared to Pb421,
used by another group26.  Scott et al26 reasoned that the
lack of correlation with established prognostic
indicators such as stage, grade, and DNA ploidy is
consistent with the failure of P53 expression to predict
survival.    

In conclusion, our study showed that P53
overexpression has no significant correlation with the
clinical stage of the tumour at the time of presentation
and tumour grade.  Its prognostic predictive role
remained to be ascertained. 

Conclusion

The data from this study does not support the
association and prognostic value of P53 overexpression
with colorectal carcinoma.  Larger studies with a longer
follow-up time could give more conclusive information.
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