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Summary: 

Background: Alteration in the expression of p53 tumor-suppressor protein is an event that occurs 
frequently in human cancer, but the practical implications of this phenomenon are yet to be fully 
exploited. 
Objectives: to determine the value of p53 expression as a marker of tumor aggressiveness and the 
relationship between p53 over expression and clinico-pathologic variables in gastric adenocarcinoma. 
Material & Methods: The expression of p53 was studied immunohisto-chemically in 10 cases with 
gastric dysplasia and 85 cases with gastric adenocarcinomas using formalin fixed, paraffin-embedded 
tissue samples. D07 a monoclonal antibody to p53 protein was used for the immunehistochemical 
analysis.  The correlation between p53 expression in gastric dysplasia, gastric adenocarcinoma and 
clinicopathologic variables were analyzed. 
 Results: P53 positivity was found in 48.2% of gastric carcinoma cases, and 40% of gastric dysplasia.  
There was a significant correlation between the rate of p53 over expression and tumor grade (p = 
0.015), and also with carcinomas associated with lymph node involvement (p = 0034).  There was no 
significant association between p53 protein expression and histological type (p = 0.171). The 
association between p53 protein expression and the depth of tumour invasion was found to be 
statistically insignificant. 
 Conclusion: The results obtained suggest that P53 protein expression is a useful biomarker for the 
assessment of gastric adenocarcinoma aggressiveness. The preoperative assessment of p53 expression 
in gastric carcinomas can be helpful in identifying patients with higher grades and more advanced 
tumors. P53 immunoreactivity can predict lymph node status in patients with gastric carcinoma.  
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Introduction: 
Gastric cancer is one of the major causes of cancer 
death worldwide .Its pattern and incidence varies 
widely between different parts of the world. The risk 
of developing gastric cancer is relatively lower in the 
Middle East and North Africa compared with those 
of western countries and Japan (1). Environmental 
factors such as Helicobacter pylori and dietary habits 
play an important role in gastric carcinogenesis (1, 
2). P53 is a cell cycle control gene that prevents cells 
with DNA breaks from entering DNA synthesis 
where the breaks could be replicated causing 
chromosome damage and leading to progressive 
genetic instability and eventually cancer (3). The 
p53 gene is located at chromosome 17p (p53 locus). 
Most people inherit two normal alleles of p53, one 
from the mother and one from the father. 
Inactivation of the p53 gene involves a two-step 
mechanism. One allele is typically inactivated by 
mutation, whereas the second copy is lost by a 
mechanism called 17p loss of heterozygosity (LOH) 
consistent with Knudson's two-hit hypothesis. The 
p53+/+ cells respond to genotoxic injury by causing 
cell cycle arrest or programmed programmed cell 
death. In the presence of p53-/- cells there is no cell 
cycle arrest in the presence of DNA damage and the  
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cells continue to proliferate, accumulating genetic 
lesions that lead eventually to cancer (3).   This aim 
of this study is to evaluate p53 expression status in 
patients with gastric dysplasia and carcinoma by 
immunohistochemistry, with the hope of being able  
to select patients with gastric dysplasia who are a 
risk of developing carcinoma and to compare the 
results with similar studies performed abroad; 
however our study is the first that done in Kurdistan. 
 
Materials and Methods:  
In this retrospective study, eighty five cases of 
histologically confirmed gastric carcinoma and ten 
cases of gastric dysplasia were retrieved from 
Rizgary Teaching Hospital and some 
histopathological private labs in Erbil city between 
January 2005 to July 2008. The gastric carcinoma 
specimens comprises 59 gastrectomy specimens 
either partial or total and 26 endoscopical biopsies. 
Informations regarding relevant clinico-pathological 
parameters were collected from the patients case 
records of the department of histopathology in 
Rizgary Teaching Hospital and private labs. The 
most representative tumor tissue block were chosen 
for each case and new sections were made and 
stained with Hematoxylin and Eosin (H&E) for 
histological re-evaluation and additional 4µm 
sections were made for immunohistochemical 
studies. The H&E stained slides were reviewed and 
the tumors were classified according to the Lauren 
1965 classification into two main types: intestinal 
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type adenocarcinoma and diffuse type (4). 
Histological grading was performed by assessment 
of differentiation for intestinal type as G1= Well 
differentiation, G2=Moderate differentiation, GIII= 
Poorly differentiation. Pathological staging 
performed according to TNM system,T1= tumor 
invade the submucosa, T2 = invades muscularis 
properia, T3= invades through muscularis properia 
into subserosa. The lymph node involvement was 
regarded as either present or absent regardless the 
number, the gastric dysplasia were divided into two 
main categories; low grade and high grade dysplasia 
(5). The immunostained slides were interpreted 
using a light microscope. The Dako Cytomation. En 
Vision® +Dual Link System-HRP (DAB+) staining 
protocol was used for immunostaining to detect P53 
expression and was applied to formalin fixed, 
paraffin embedded tissue (6) 
Evaluation of immunohistochemical results: P53 
immunohistochemical results: Positive expression of 
p53 gives clear cut nuclear staining of Brown color. 
The results of p53 positivity in each individual 
specimen were analyzed according to: 
Selection of field: Random selection of the field was 
used for analysis of all cases. 
-In cases that showed variable staining, the areas of 
greatest nuclear staining were chosen. 
-In cases that showed patchy distribution of p53, the 
areas that showed the highest staining were chosen 
for assessment. Percentage of positive p53 cells: The 
extent of p53 immunostaining was assessed as 
follows:         
Negative = no staining or the amount of stained cells 
are less than 10%.     
+ = the number of stained cells are equal or more 
than 10% but less than 20%  of the total examined 
cells (mild positive). ++ = the number of stained 
cells are more than 20% but less than 50% of the 
total examined cells (moderate positive). +++ = the 
amounts of stained cells are more than 50% (strong 
positive) (7). 
One thousand tumor cells were counted. 
Statistical analysis: Statistical analysis was done by 
using statistical package for social sciences (SPSS) 
version 16. The results were considered significant 
when the p value was less than 0.05. 
 
Results: 
A total of 95 cases were included in this study, 10 
cases (11%) were gastric dysplasia either low or 
high grade and 85 cases (89%) were gastric 
adenocarcinoma.  
 
Table 1: Histological grading of gastric dysplasia 
with p53 expression 
Grading of 
dysplasia 

Negative p53 
expression 

Positive p53 
expression 

Total 

Low grade 4      (100%) 0      (0%) 4  (100%) 
High grade 2      (33.3%) 4     (66.7%) 6  (100%) 
Total 6    (60.0%) 4   (40.0%) 10 (100%) 

 

There was statistically significant relationship 
between grading of dysplasia and p53 expression (p 
value 0.035) (Table 1). 
 
Table 2: Histological type of gastric 
adenocarcinoma with p53 expression: 
Histological type 
of GC 

Negative 
p53 

Positive 
p53 

Total 

Intestinal 35 (48.6%) 37 (51.4%) 72 (100%) 
Diffuse 9   (69.2%) 4   (30.8%) 13 (100%) 
Total 44 (51.8%) 41 (48.2%) 85 (100%) 

 
There was no significant correlation between 
histological types of gastric adenocarcinoma 
(intestinal and diffuse) with p53 expression. (p value 
0.171) (Table 2).   Out of 85 cases with gastric 
adenocarcinoma, 41 cases (48.2 %) of them were 
positively expressed, while 44 cases (51.8%) were 
negatively expressed. 
 
Table 3: Histological grading of gastric 
adenocarcinoma with p53 expression: 

 
                                      
There was a statistically significant positive 
correlation between the tumour grade and p53 
expression; when the tumour grade increases more 
p53 expression. (P value 0.015). (Table 3). 
 
 
 
 
 
 
 
 
 
 
 
Figure 1: Depth of tumor invasion and p53 
expression 
 
The p53 expression according to depth of tumor 
invasion in this study showed that out of 42 (T3) 
cases 27 (64.3%) cases of them were positive for 
p53 expression, and out of 10 (T2) cases 3 (30%) 
cases were positive for p53 expression, while out of 
7(T1) cases only 2 (28.6%) cases were positive for 
p53 expression. this assessment was not significant 
statistically (p value 0.051). (Figure 1). Out of 59 
gastrectomized patients, lymph node involvement 
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was seen in 39 patients only. Positive p53 expression 
was seen in 25 (64.1%) of patients with lymph node 
involvement and 7 (35%) of patients with no lymph 
node involvement.(Figure2). 
 
 
 
 
 
 
 
 
 
 
 
Figure 2: P53 expression in Gastric Carcinoma 
cases in relation to lymph node metastasis:       
 
Discussion: 
Gastric carcinoma is the second most common 
tumor in the world (8). Most of the mutations alter 
the conformation of the nuclear protein product, 
which can inactivate any wild-type p53 protein 
present.  The half-life of the wild-type p53 gene 
product is short, whereas the half-life of some 
mutant forms is prolonged. Therefore, most of the 
protein detected by immunehistochemical staining is 
a mutated form of the p53 gene product (9) Forty 
percent of the gastric dysplasia cases were +ve  for 
p53 expression  (Table 1 ), which lies within the 
range previously reported (15–63.2%) (10,11). 
Results showed that 48.2% of gastric 
adenocarcinomas had +ve expression of p53 protein 
, which was comparable with Fukunaga et al (12) 
found that 49% of gastric carcinomas expressed 
positive expression  of p53 protein, while others 
found it to be 51.5%, 60%, 62%, 66%, 75% 
respectively (7,13,14,15,16) The positivity rates for 
p53 protein expression in gastric carcinoma in this 
study lie in the range of (23%-75%)  and this is 
similar to the figures reported by others(17,18,19). 
Because of the type of fixation, processing and 
pretreatment, the results were found to be higher in 
studies using frozen sections (12, 17, 18, and 19). 
They emphasized that microwave fixation yielded 
particularly higher results compared to others and 
were superior. This study showed p53 positivity rate 
of 51.4% in intestinal type and 30.8% in diffuse type 
gastric adenocarcinoma (Table 2). These results 
agree with the following studies; Fukunaga et al,(12) 
found that the p53 accumulation in intestinal type 
(56%) was higher than  in diffuse type (27%) gastric 
adenocarcinoma, Brito et al,(15) found that the 
frequency of p53 positivity in intestinal type was 
46% ,and only 10% in diffuse type gastric 
adenocarcinoma,  Craanen et al,(14)demonstrated 
that p53 positivity was 70% in intestinal type and 
52% in diffuse type gastric adenocarcinoma, 
Roviello et al,(13) found that p53 positivity in 
intestinal type was 51.8%, and 50.9% of diffuse type 
gastric adenocarcinoma, while Filiz et al, (16) found 
that p53 was positive in 85% in intestinal type 
carcinomas, 59% of diffuse type carcinomas, Liu et 

al, (20)found that over expression of p53 was 
observed in 50% intestinal type and 34.6% in diffuse 
type, however in a study done by Ghaffarzadegan et 
al, (7) disagree with above mentioned results, he 
found that the p53 over expression was in 67.7% of 
intestinal type, and in 81.2% of diffuse type. P53 
nuclear staining can be seen in both intestinal and 
diffuse type gastric carcinoma, although it is more 
common in intestinal than in diffuse type tumors. 
The degree of p53 expression correlates with the 
proliferative rate of the tumors, perhaps explaining 
the higher incidence of p53 positivity in intestinal 
vs. diffuse GC (diffuse GC tends to have low 
proliferative rates) in this study. Results 
demonstrated that there was over expression in 
intestinal type than diffuse type GC but no 
statistically significant correlation was found 
between the level of p53 expression and tumor 
histological type (p = 0.171) (Table 2).Similarly 
Flejou et al,(16); Rugge et al, (21) found that no 
significant correlation of p53 expression with 
histological type of GC. This study showed that 
there was significant correlation between p53 
expression and tumour grade (p value = 0.015) 
(Table 3). Studies done by (Martin et al, (22) and Do 
et al,(23) agreed with the results of  this study , 
while ( Flejou et al,(18); Muller and Borchard et 
al,(24); and Filiz et al,(16)found no significant 
correlation between  p53 and tumour grade. 
Although the rate of p53 over expression showed 
positive correlation with the depth of the tumour 
invasion , however this relation was not statistically 
significant (p value = 0.051) (Figure 1). Similar 
conclusion were found by  Flejou  et al,(18); 
Fukunaga  et al(12), while other studies done by 
Roviello et al,(13) ; and Ghaffarzadegan et 
al,(7).This observation supports the suggestion that 
over expression of p53 is associated with tumor 
progression and may be related to the prognosis. 
Results  also showed that there was a significant 
correlation of p53 expression with lymph node 
metastasis (p value = 0.034) (Figure 2). Motojima et 
al , (25); Roviello et al, (13);Kaye et al ,(26)agreed 
with  results of present study, while studies done by 
Hurlimann and Saraga et al,(19);and Ghaffarzadegan 
et al,(7)found that there was no significant 
correlation between p53 expression with lymph node 
metastasis. 
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