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Abstract
Background: It has been shown that colorectal carcinoma is increasing in incidence in African countries. This could be due to change
in life style. Molecular pathogenesis of colorectal cancer commonly involves mutation in p53 gene which leads to expression of p53
protein in tumor cells. Expression of p53 protein has been associated with poor clinical outcome and reduced survival in patients.
Objective: This was a retrospective laboratory based study carried out in the Department of Pathology Makerere University,
Kampala, Uganda. The aim of the study was to evaluate the expression of p53 protein in colorectal carcinoma in Ugandan patients,
specifically its association with histological types, degree of differentiation, sites of the tumor and demographic characteristics of the
patients.
Methods: Immunohistochemistry was carried out on 109 patient’s paraffin embedded tissue blocks of colorectal carcinoma diagnosed
in the Pathology Department, Faculty of Medicine Makerere University Kampala during the period 1995 to 2005. The indirect
immunoperoxidase method using monoclonal antibody p53 DO-7 and Envision + Dual link system-HRP to detect p53 expression
was used. Haematoxylin and eosin stain was used for evaluation of histological types and degree of differentiation of the tumors.
Topography of the tumors and demographic data were obtained from accompanying histological request forms.
Results: Out of 109 patient’s tissue blocks that were studied, 61 cases (56%) expressed p53 protein in the nucleus of malignant cells.
Right sided colonic tumors were commoner (53.2%) than left sided colonic tumors (46.8%). p53 protein was expressed more in left
sided colonic tumors with a significant difference (p<0.05), it was also expressed more in well differentiated tumors and non
mucinous adenocarcinomas but with no significant difference (p>0.05). p53 expression was not affected by age or sex.
Conclusion: Frequency of p53 protein expression in Ugandan patients did not differ from that reported in the other parts of the
world. It was expressed more in the left sided colonic tumors and this could support the hypothesis that right and left colonic tumors
could have different pathogenesis and probably also responsible  for difference in  prognosis in these two topographic sites.
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Introduction
There is a marked variation in the incidence of colorectal
carcinoma worldwide ranking the third common cancer
with Western countries having high rate compared to
Africa. The incidence (per 100,000 populations) in
North America is 40.6 in male and 30.6 in female where
in Northern Europe is 34.7 in males and 25.2 in females.
In Asian countries for example South Eastern Asia the
incidence is 12.6 in males and 10 in females where in
Sub Saharan Africa it is 5.7 in male and 4.6 in female per
100,000 populations1.  In Uganda it has risen from 3 to
6.8 in females, and from 2.7 to 6.6 per 100,000 in males
over the period 1960-19972. Topography of the tumor
is also different with low risk areas having the caecum as

the commonest site of the tumor2, whereas in high risk
areas the tumor commonly affects the left side. These
differences are thought to be due to interaction of
environmental factors and several genetic alterations. It
has been shown that p53 gene mutation is frequent
phenomena occurring in about half of the cases of
colorectal carcinoma3, 4. The product of p53 gene is 53kd
protein (wild type) which is involved in cell cycle
regulation. Mutation of p53 gene gives rise to abnormal
protein with a long half life rendering it to be easily
detected by immunohistochemistry. The mutant form
of the p53 gene appears to act as dominant oncogene, but
the wild type p53 normally acts as recessive tumor
suppressor gene5. It has been reported that in colorectal
carcinoma p53 gene mutation causes conversion of late
adenomas to carcinoma in adenoma carcinoma sequence6

Detection of p53 protein in malignant cells has
also been associated with poor clinical outcome and
reduced survival in several tumor types7, 8. This study
was therefore designed to assess whether p53 expression
do exist in the Ugandan patients, and if the magnitude is
the same as compared to that of the other parts of the
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world. This could provide a clue in the pathogenesis of
colorectal carcinoma in low risk populations.

Materials and methods
109 patients were recruited for the study from the years
1995-2004 where their paraffin embedded tissue blocks
were retrieved from the repository of the Department
of Pathology, Faculty of Medicine Makerere University.
During this time there was 150 cases of colorectal
carcinoma investigated at Mulago hospital, the ones with
incomplete clinical data, demography and tissue samples
which was not adequate were ruled out so remaining
with 109 cases. For the patients with more than one
blocks all the blocks were examined and the one which
represent the tumor best (with no necrosis, no much
mesenchymal tissue) was selected for the study.
Haematoxylin and Eosin sections were prepared to
establish histological types and degree of differentiation
of the tumor. Request forms accompanied these biopsies
were retrieved and topography of the tumor and
demographic data was obtained.

Tissue sections of 3ì m thickness were
prepared and mounted on sialinized slides.
Immunohistochemical staining was done following
standard procedures as described by a manufacturer.
Following incubation overnight at 56oC, the sections
were dewaxed and rehaydrated. Antigen retrieval was
done by immersing the slides in Tris-Edta solution pH
9.0 and heated for 10 min at high power and then 15
min at low power in the domestic microwave rated
800W. Sections were then transferred to phosphate
buffered saline (PBS) pH 7.6 after cooling. This buffer
was used for washing in all steps. Endogenous
peroxidase activity of the tissue was blocked with 3%
hydrogen peroxide for 10 min (Dako Denmark K4065)
and sections were washed three times. Sections were
incubated with monoclonal antibody p53 DO-7 (Dako
Denmark) for 60 min followed by wash in PBS.

Antibody binding was detected by using
Envision + Dual link system-HRP (Dako Denmark) for
45 min, followed by 3 3’-Diaminobenzidine in
chromogen diluted in the ratio of 1: 50 with DAB
substrate buffer after wash. Sections were counterstained
by Meyer’s haematoxylin for 10 min and then mounted
with DPX. A section of esophageal carcinoma known to
stain positive for p53 was included in each run as positive
control and N- Universal negative control mouse (Dako)
which does not recognize p53 protein as negative control.
A tumor was classified as p53 positive when nuclear
staining was observed in 5% or more of the cells counted
in 10 high power fields[9, 10]. Right sided tumors were
classified as those originating proximal to the splenic

flexure and left side tumor as those located distal to or
at this site including rectal tumors9, 11.

SPSS for Windows 10.0 software was used to
analyze the data and X2 test was used to assess the
association between p53 expression and
histopathological features and demographic
characteristics of the patient. For statistical significance,
the cut off point for p-value was set at 0.05.

Approval was sought from Department of
Pathology and Makerere Faculty of medicine research
and ethics committee. No names of patients were used;
biopsy numbers were used to identify the specimens
and searching demographic data from the request form.

Results
A total of 109 biopsy specimens were studied and of
these 61 cases (56%) expressed p53 in the nuclei of the
malignant cells (95% confidence limits 46%-65%). Fifty
one cases (56.8%) were males of whom (56.9%)
expressed p53, and 58 (53.2%) were females of whom
(55.2%) expressed p53. Patient’s age ranged from 13-
85 years with mean of 48.4 and standard deviation of
15.9. Most of the patients belonged to the local Ganda
group while the remaining came from other tribal groups
from different parts of Uganda. Expression of p53 by
age groups is shown in table 1 and the age group 51-60
years expressed p53 more than the other age groups
(75%) with no significant difference (p> 0.05).This
trend remains the same even after stratifying the
population in two age groups, young age (below 50 years)
and old group (above 50 years). When p53 was analyzed
by the degree of differentiation of the tumor, 65.9% of
well differentiated tumors expressed it, 54.3% in
moderately differentiated and 45.5% in poorly
differentiated tumors. The trend shows decrease in p53
expression with worsening histological grade with no
significant difference (p >0.05). This trend was also the
same when p53 was analyzed by histological types of
the tumor; whereas non mucinous adenocarcinoma
expressed more p53 (59%) compared to the mucinous
adenocarcinoma (45.8%) and signet ring cell carcinoma
57.9% (p>0.05). Tumors of the left colon expressed
p53 (55.7%) more than the right side (44.3%) as shown
in the table 2, with significant difference (p< 0.05).
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Table 1: p53 protein expression in different age groups

Age group                                                                              p53 expression
                                                               Positive (n %)                                         Negative (n %)
11-20                                                            7 (58.3%)                                          5 (41.7%)
21-30                                                            9 (56.3%)                                          7 (43.8%)
31-40                                                            7 (58.3%)                                          6 (46.2%)
41-50                                                            7 (58.3%)                                          5 (41.7%)
51-60                                                            12 (75.0%)                                        4 (25%)
61-70                                                            3 (33.3%)                                          6 (66.7%)
71-80                                                            11 (61.1%)                                        7 (38.9%)
81-90                                                            5 (38.5%)                                          8 (61.5%)

X2 = 6.111, p = 0.527

Table 2: p53 expression in right colon and left colon

Site of tumor                                                                         p53 expression
                                                                       Positive (n %)                                  Negative (n %)
Right colon                                                  27 (44.3%)                                         31 (64.6%)
Left colon                                                    34 (55.7%)                                         17 (35.5%)

X2 = 4.455       p = 0.035

Figure 1: Photomicrograph showing uniform
nuclear staining for p53 protein in a well
differentiated adenocarcinoma x100

Discussion
In this study, p53 protein expression was seen in 56% of
colorectal carcinomas. This prevalence is similar to what
have reported and ranged from 52.5% to 61.4% 11-17.
These figures are lower than that reported by Banu Lebe
et al18 but higher than those which were found in some
studies which varied from 43% to 48% 10, 19, 20. The over
expression of p53 seen in this study and other previous
studies, support the hypothesis that p53 gene mutations
are important in colorectal carcinogenesis. This is also
supported by results from a number of studies showing
that p53 expression is positively correlated with p53
gene mutation14, 20-22. These findings suggest that a subset

of colorectal carcinomas in both low and high incidence
groups is due to p53 gene mutation.

A study from Israel showed that the prevalence
of p53 in high risk, intermediate risk and low risk groups
for colorectal cancer was similar23. This could be due to
a common pathway in p53 mutation in colorectal
carcinogenesis. Two common agents, alcohol and tobacco
smoke have been implicated as possible factors in p53
alterations in the pathogenesis of colorectal cancer in
both low risk and high risk populations21, 24. These two
agents could also be important in Ugandan cases.

There have been reports about clinical and
pathological differences between right and left side
colorectal tumors15, 17, 23, 25. Our findings of a higher
proportion of p53 positive tumors on the left colon
compared to the right colon tend to support these views.
This implies that the pathogenesis of left and right sided
colonic tumors are different, and possibly the reasons
for differences in their prognosis.  In sporadic colorectal
carcinomas mutation of the p53 gene is common finding
in left colon tumors but less in right colon tumors10, 22;
this can infer that most of colorectal cancers in our setting
are sporadic.

It is known that adenomatous polyposis
syndrome predispose to the tumors occurring in the
left colon while right colonic tumors are commonly
associated with hereditary non polyposis colorectal
cancer (HNPCC)26, 27. In our setting adenomatous
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polyposis syndrome has rarely been reported.
Environmental factors and particularly dietary are
thought to play key roles in pathogenesis of colorectal
cancer especially in the left colon22, 26. Change in the life
style of Ugandans with introduction of fast foods could
be one of the mechanisms for the pathogenesis of the
left colon cancers. This could explain the increase in
incidence of colorectal carcinoma which has been
reported by Wabinga et al28. On the other hand, hereditary
non polyposis colorectal cancer syndrome produces few
adenomas with carcinoma occurring mainly in the right
side. In this study there were more cases of the right side
tumors which could be due to a high prevalence of
carcinoma of the caecum in Ugandan29. Another
suggestion is that hereditary non polyposis syndrome
could be involved in the pathogenesis of colorectal cancer
in our setting.

Several studies have shown that p53 over
expression is associated with poorer prognosis in patients
with colorectal cancer 19, 21, 30, 31, while others has shown
that p53 expression has prognostic implication on left
side tumors only with short survival11, 15, 22. With regard
to grade Kapiteijn et al 200122 found that in poorly
differentiated colorectal carcinomas, over expression of
p53 occurred in more than 70% of tumors compared to
less than 30% in those with well or moderately well
differentiated tumors.  In this study, p53 expression was
more common in well differentiated tumors than in
poorly differentiated tumors. Although the differences
were not significant, the trend showed a decreased in
p53 expression with worsening histological grade,
suggesting a possible association. This could be due to
the fact that there were more cases of well differentiated
tumors in this study; this also can infer that expression
of p53 in Ugandan patients is not influenced by degree
of tumor differentiation, and   this can be linked by poor
prognosis of this cancer in Ugandan patients as five year
survival rate is very low (8.3%) compared to 54.2% for
Black American patients32.

Lack of p53 nuclear staining does not always
rule out absence of p53 mutation. p53 staining is
common in missense mutations which increase stability
of the protein rendering it easily to be detected by
immunohistochemisry. Mutations which produce
deletion, truncation or no protein can not be detected
by immunohistochemistry but only by molecular
methods 10, 12, 14.  It is possible that in our setting as the
grade of the tumor advance the mutations patterns are
different and does not lead to expression of the p53
protein, this require molecular studies to confirm. One
study found that patients with mutations due to deletion
had advanced disease and tumor stage10, it is possible

that most of  poorly differentiated tumors in our area
has this type of mutations. In contrast to our findings
and those of Kapiteijn et al 200122, Cameiro et al33 found
no relationship between p53 expression and histological
differentiation. These divergent results could be due to
differences in the various populations which need to be
further investigated.

In this study, p53 expression was used as a
marker of p53 gene mutation. Previous studies have
shown that p53 expression is an approximate measure
of p53 gene mutation since it can detect up to 75% of
tumors with real gene mutation, while other studies have
shown up to 94% agreement between p53 expression
and mutation status of p53 gene by molecular studies22,

34. For routine purposes, detection of p53 mutation using
immunohistochemistry is more feasible and cheaper
than molecular analysis which is more expensive and
difficult to apply when using archival material12.

Conclusion
p53 expression in Ugandan patients appear to be similar
to those  from the other parts of the world where such
studies has been done, it was expressed more on the left
sided colonic tumors. This could support the hypothesis
that right and left colonic tumors could have different
pathogenesis and reasons for different prognosis in these
tumors. There is need to conduct further studies to
ascertain the types of genetic mutations and also to find
out if some cases could be due to epigenetic factors.
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