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Abstract— H. pylori had been recognized as the causative agent of several gastric diseases and possessed wide variety of virulence 
factors, one of most important factors is CagA. p53 have central role in many cellular activities, one of them is the apoptosis. This study 
investigated the expression of p53 in the gastric epithelial cells in patients with Helicobacter pylori gastric illness in association with CagA 
positivity. Paraffin embedded tissue had been made form biopsies taken from 30 patients undergo O.G.D. and selected according to 
exclusion criteria. In addition, 10 apparently healthy volunteers were included as a control group. Procedures of ISH and IHC were used to 
detect CagA and p53 respectively. The CagA cytotoxin was detected in 21(70.0%) patients out of 30 and 9 (30.0%) gave negative results, 
p53 immunostaining shows 26/30 cases strong staining and 4/30 cases gave a moderate staining. The CagA positive H. pylori strains 
causes a higher p53 expression than the CagA negative strains. 
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——————————      —————————— 

1 INTRODUCTION                                                                     
pylori  has  been recognized as the etiological agent of 
different gastric diseases such as  gastritis  ,chronic  
atrophic  gastritis  ,peptic  ulcers  and  gastric  cancer 

(Vorobjova 2008) .The H. pylori genome (1.65 million bp) codes 
for about 1500 proteins. The genome of H. pylori changes con-
tinuously during chronic colonization of an individual host by 
importing small pieces of foreign DNA from other H. pylori 
strains during persistent or transient mixed infections  (Sebas-
tian and Pierre 2002) 

One of the best-acknowledged virulence factors in H. 
pylori is the cytotoxin-associated pathogenicity island, Cag-
PAI. The Cag-PAI is 40 kb in size and composed of 27 open 
reading frames (Olfat 2003). CagA expression has been consid-
ered as a main marker for the presence of Cag-PAI and is one 
of the most immunogenic proteins of H. pylori (AL-Ezzy 2014). 
CagA status is highly associated with the pathogenicity of H. 
pylori strains  (Brito 2003). The Cag-PAI encodes a type IV se-
cretion system (T4SS) for the delivery of CagA. For a long time 
it was believed that CagA can be randomly injected into epi-
thelial cells(Torres 2008). Apoptosis possessed a central mech-
anism for regulating the number of  cells in adult tissue and is 
present as a physiological phenomenon in the  normal gastro-
intestinal tract  (Al-Ezzy 2014). Although apoptosis may be a 
natural physiological occurrence, excessive apoptosis results 
in tissue damage (Yamasaki 2006). Apoptosis and proliferation 
are tightly regulated processes within cells. Among apoptosis 
related genes, p53, is of particular importance  (Ashktorab 
2008) 
The tumor suppressor protein p53 plays a central role in cell 
cycle regulation, DNA replication, DNA repair, Anti-
inflammatory, senescence and apoptosis (Herrmann 2003). 

Although the precise mechanisms by which p53 acts as a tu-
mor suppressor gene are not known, accumulating evidence 
suggests that normal wild - type p53 acts as a "molecular po-
liceman", preventing propagation of genetically damaged 
cells,(Kati 1999).p53 execute its effects on intrinsic apoptotic 
pathway via Bax, apaf-1, and casp-9. among these factors, Bax 
which is member of pro-apoptotic class of Bcl-2 family directly 
activated by p53(Olivares 2005) 
This study tried to investigate the impact of CagA positivity on 
the p53 expression. 

2 MATERIALS AND METHODS 
A total of thirty patients had been included in the present 

study according to the exclusion criteria which are:-(a) Receiv-
ing H. pylori eradication therapy. (b) Receiving proton pump 
inhibitors. (c) Receiving H2-blockers. (d) In the past six weeks 
had received bismuth compounds or Antibiotics. (e) Receiving 
any of the non-steroidal anti-inflammatory drugs. (f) Rapid 
urease test result was negative. 
According on these criteria 19 males and 11 females with a 
mean of age 39.47 years (range between 16 and 70 years) were 
chosen. Twenty-one patients were presented with Antral Gas-
tropathy and/or Gastritis, while the rest patients were suffer-
ing from chronic atrophic gastritis. Ten apparently healthy 
volunteers (7 males and 3 females) with the mean age 42.3 
years and age range (17-63) years were enrolled as control. 
Paraffin embedded sections of gastric tissue were cut into 4-5 
µm thickness, mounted onto positively charged slides (Fisher 
brand, superfrost /plus; U.S. Pat. 4481246) and drained the 
slides by fluff less blotting papers and left overnight to dry at 
room temperature (Divjak 2002). 

Procedure of In Situ Hybridization was carried out accord-
ing to (Mohammed and Abood 2010)  to detect the CagA cyto-
toxin. Immunohistochemistry (IHC) had been used to evaluate 
the expression of p53. The procedure of IHC was preformed 
according to manufacturer’s instruction, using Monoclonal 
Mouse Anti p53 (DakoCytomation: Clone/REF: -PAb240, 
Class /subclass:- IgG1-Kappa, Code No.:- M3566.) and Im-

H. 
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munohistochemistry detection kit DakoCytomation LSAB2 
System- HRP (Code KO673 DakoCytomation, USA). 

The primary antibody diluted by the common antibody 
diluent 1:50 optimal antibodies concentration may vary de-
pending on specimen and preparation method, thus optimiza-
tion had been done. Both positive and negative controls were 
included for each run of Immunohistochemistry. The negative 
control was obtained by replacing the primary antibody with 
PBS buffer. Positive control was obtained by using tonsil tis-
sue (Backus 2002)    

The expression of p53 protein was measured by counting 
the number of positive cells with brown (DAB) nuclear stain-
ing under light microscopy X40. For the evaluation of p53 ex-
pression, immunostaining was assessed semi quantitatively 
using a scoring system for both intensity and extent of staining 
as shown in table 1  (Teh 2002). 

The data processing was done by using Statistical Package 
of Social Science (SPSS) version 16. 

 
Table (1) The semi quantitatively us-ing a scoring system 

for p53 immunostaining. 

 

3 RESULTS 
The CagA cytotoxin was detected by I.S.H. in 21 (70.0%) pa-
tients out of 30 and 9 (30.0%) gave negative results. In p53 
immunostaining, the positive gastric epithelial cells showed 
brown nuclear staining, see figure (1). In patients group 26/30 
cases gave a strong staining and 4/30 cases gave a moderate 
staining. The percentages of stained cells of p53 by immuno-
histochemistry in terms of mean, Std. Deviation, and standard 
error are shown in table (2). 

An independent sample t-test was conducted to find out 
the differences in ex-pression percentage of p53 among pa-
tients group depending upon CagA positivity in gastric tissue 
sections. We found out that there is a high significant differ-
ences (p ≤ 0.001) in p53 expression between CagA pos-itive 
and CagA negative patients, see table (3). 

In order to investigate the correlation among the expression 
pattern Pearson corre-lation statistical tests was used. We 
found out that there is strong significant positive linear corre-
lation (Pearson correlation Coef-ficient= 0.794, p=0.000) be-
tween CagA pos-itivity and p53 expression percentage. 

Finally, we investigated the correla-tion between CagA pos-
itivity and expression scoring of p53. We found out that there 
is strong significant positive linear correlation (Pearson corre-
lation Coefficient= .599, p=0.000) between CagA positivity and 
p53 scores. 

 
 

Figure (1): Immunohistochemical staining of p53 in gas-
tric tissue sections (X40). DAB nuclear and peri-nuclear 
staining (brown). Counter stained by Hematoxylin. (A) No 
staining. (B) Strong staining. 

 
Table (2): Descriptive data for p53 expres-sion in patients 

group. 
 

Table (3): independent sample t-test com-parison between 
CagA Positive and CagA negative patients for p53 Expres-
sion. 

 

4 DISCUSSION 
Current study revealed that 70 .0% of patients had positive 
I.S.H. results for CagA, which considered high percentage if 
we assumed that the clinical presentation of patients are not 
severe (severe gastric illness include ulcers, intestinal metapla-
sia and can-cer) and can be described as non-aggressive le-
sions. Obtainment of such percentage may be due to that the 
majority of patients group were suffering from antral gastritis. 
There is a model proposing that infection with H. pylori be-
gins in the antrum and then spreads throughout the fundus 
(Hofman 2007; Al-Ezzy 2015). 
  Regarding the CagA positivity, there was a high significant 
differences (p ≤ 0.001) in p53 expression between CagA posi-
tive and   negative patients with strong positive linear rela-
tionship between CagA positivity and p53 expression. This 
results suggesting that the H. pylori strains that pos-sessed the 
genes to produce CagA had the ability to induce high levels of 
p53 expres-sion more than those which are CagA negative. 
Eventually these strains, CagA positive, cause much more se-
vere lesions at the site of infection by increasing the apoptotic 
process. This result come in line with (Teh 2002), They ob-
served that cases with extremely strong staining were all from 
the CagA-positive cases.  Besides that, there was stronger asso-
ciation between p53 positive staining and CagA-positive than 
CagA-negative strains with statistical significance. 
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  tumor suppressor p53 is a direct transcription activator of the 
human Bax gene and under that of c-myc (Cartron 2003).   p53 
might have a separate cytoplasmic role in directly regulating 
the Bax-dependent mitochondrial pathway to cell death (Jerry 
2002).  Current result come in line with (Yang 2003; Liu 2005) , 
found that H. pylori leads to apoptosis in the gastric epitheli-
um through up-regulation of Bax. Other found significant as-
sociation between H. pylori in-fection and the expression of 
Bax (Twaij 2006). 
Current immunohistochemical study for expression of p53 
does not provide ade-quate information about the dysfunction 
of the protein and gene mutation, may be due to the antibody 
used, staining methods or the criteria used. In addition, im-
munohisto-chemistry has been shown to have a discord-ancy 
rate of 30∼35% when compared with techniques that deter-
mine p53 gene status, including single strand conformation 
poly-morphism polymerase chain reaction analysis and direct 
DNA sequencing (Kahlenberg 2000).  

5  CONCLUSION 
The strains of H. pylori with CagA positive induce high ex-
pression levels of the p53, in the epithelial cells of the gastric 
mucosa, than the CagA negative strains. 
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