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ABSTRACT

Objectives: To determine the role of Bcl2 and p53 gene expression in the pathogenesis of antral-predominant non-atrophic gastritis (APNG) according 
to Helicobacter pylori (HP) cytotoxin-associated gene A (CagA) status.

Methods: Multiple antral biopsies were taken from 78 patients for rapid urease test, histopathology, Bcl2 and P53 immunohistochemistry and HP 
CagA in situ hybridization.

Results: CagA was detected in 74.35% cases. There was no significant difference in Bcl2 expression among CagA+ and CagA−  APNG cases. Significant 
differences in polymorphonuclear neutrophils (PMNs) and lymphocytes grades were detected among CagA+ and CagA− APNG cases. There was no 
significant correlation among patients’ age, inflammatory infiltrates, Bcl2, p53 expression. CagA has positive correlation with p53 (p=0.001), PMNs 
grade (p=0.027), lymphocytes grade (p=0.003), inflammation intensity (p=0.006), and inflammation activity (p=0.007). Bcl2 has no significant 
correlation with p53, CagA, PMNs, and lymphocytes indexes. P53 expression has significant correlation with PMNs and lymphocyte grades (p=0.000), 
inflammation intensity (p=0.003), and inflammation activity (p=0.002). PMNs grade has positive correlation with lymphocyte grade, inflammation 
intensity, and activity (p=0.000). Lymphocyte grade has a significant correlation with inflammation intensity and activity (p=0.000). Inflammation 
intensity has a significant correlation with inflammation activity (p=0.000).

Conclusions: CagA cytotoxin has direct effect on P53 gene and indirect effect on Bcl2 gene expression in APNG cases. Bcl2 and P53 expression do 
not get affected by patient’s age and gender. PMNs grade, lymphocytes grade, inflammation intensity, and inflammation activity affected directly by 
P53 and CagA cytotoxin expression and indirectly by Bcl2 expression. The balance of P53-Bcl2 pathways play a vital role in pathogenesis of HP and 
CagA-induced  APNG.
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INTRODUCTION

Antral-predominant non-atrophic gastritis (APNG) is the most 
common disorder of Helicobacter pylori (HP) gastritis in the 
Western world  [1]. It is characterized by the absence of atrophy, 
moderate to severe inflammation in antrum, and a normal to mildly 
inflamed corpus with either normal or increased acid secretion [2]. 
Most patients with HP-associated gastritis are experienced no 
symptoms [3]. Cytotoxin-associated gene A (CagA) is non-conserved 
gene of HP which encodes a high (120-140  kDa) molecular 
weight immunodominant protein and present in up to 60% of 
H. pylori strains  [4]. Infection with CagA-positive strains results in 
increased mucosal immune responses, more intense gastritis and 
highly associated with peptic ulcer, atrophic gastritis, and gastric 
cancer  [5,6]. In addition to the direct immunological role, there 
is evidence that HP is associated with changes in epithelial cell 
turnover including the influence on apoptosis [7]. Apoptosis has an 
essential function in maintaining the integrity of the gastrointestinal 
mucosa. Several factors involved in regulating the equilibrium 
between apoptosis and proliferation include Bcl2 family proteins, 
p53, CD95 (Fas), and caspases. Neutrophil activation, oxidative 
stress, stress-induced protein genes, caspase 8 activation, the Bcl2 
family, p53 transcription factor, and tumor necrosis factor-alpha may 
be involved in leading up to apoptosis [8]. Upregulation of apoptosis 
protectors Bcl2 proteins may supply cells with a survival advantage 

and hence play a role in carcinogenic pathway [9]. The expression 
of the antiapoptotic Bcl2 protein is enhanced in the case of gastric 
carcinoma and in the proliferative zone of gastric glands in the 
presence of chronic atrophic gastritis with intestinal metaplasia [10].

A transcription factor, p53 tumor suppressor gene, plays a vital 
role in counteract carcinogenesis and increase in p53 expression or 
p53 gene mutation is linked with suppression of cell cycle at G0 or 
G1 phase and does not permit entrance into the S phase, and in a 
secondary manner, does not let to damaged genome repairing. The 
arrest of cell cycle and thereafter apoptosis induction may be a result 
of p53 activation that inhibits cellular proliferation [11]. The role 
of p53 in pathogenesis of HP-associated gastritis is controversial; 
some studies have reported an elevation in p53 expression levels 
in HP-infected patients. In other side, some authors have reported 
that there is no difference in the levels of p53 expression and no 
association between HP infection and activation of p53 [12]. The 
presence of HP has been associated with increase in gastric epithelial 
apoptosis in vivo that returns to normal levels after eradication of the 
organism in most studies [13].

The objectives of this study were to determine the role of HP infection 
and CagA expression in Bcl2 and p53 gene expressions in APNG and to 
explain whether level of expression affected by inflammation activity, 
inflammation intensity, age, and gender of patients.

© 2017 The Authors. Published by Innovare Academic Sciences Pvt Ltd. This is an open access article under the CC BY license (http://creativecommons. 
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METHODS

Patients
This study was conducted according to the Declaration of Helsinki. 
Duly filled consent form was obtained from all patients participating 
in the study before endoscopy. Approval of Ethical Review Committee 
of Pathology Department, Diyala University College of Veterinary 
Medicine, Iraq, was taken before initiation of the work. Seventy-eight 
patients with HP infection attending the gastroenterology unit of 
digestive and hepatic diseases teaching hospital in Baghdad were 
included. All patients fit to the inclusion criteria (above 18 years, both 
gender, suffering from symptoms of gastroesophageal reflux disease, 
acid peptic disease, dyspepsia, dysphagia, or comes for gastric cancer 
screening). According to exclusion criteria, patients were excluded 
from the study if had a history of gastric cancer, active hemorrhage, 
portal hypertension, undergone or were currently undergoing HP 
eradication therapy, received antiulcer treatment in the last three 
months, if patients did not sign letter of informed consent, if patients 
still receiving proton-pump inhibitors or H2 receptor blockers at the 
time of endoscopy, received nonsteroidal anti-inflammatory drugs in 
the 2 months before the examination, if the result of rapid urease test 
was negative [14].

Samples preparation and scoring systems
Multiple antral biopsies taken by upper gastrointestinal endoscopy from 
March 2012 to December 2013 were fixed in 10% buffered formalin, 
paraffin-embedded, cut in serial 4  µm sections, and stained with 
hematoxylin-eosin for histopathology. Gastritis and HP colonization 
were scored in accordance with the updated Sydney system [15]. This 
required the assessment of four variables (mononuclear cell infiltration 
intensity, inflammation activity, mucosal atrophy, and HP infection) on 
a 4-point scale ranging from negative (0), mild (1), moderate (2), to 
severe (3).

Chronic inflammation scores are as follows: 0  -  none, mild 
˂10 cells/hpf, moderate ˃10 cell/hpf to diffuse infiltration with dense 
chronic inflammatory cells, marked  -  nearly whole gastric mucosa 
contains dense chronic inflammatory cells. Inflammation activity 
is scored as follows: 0  -  none (Grade  0), rare polymorphonuclear 
neutrophils (PMNs); 0-1 intraepithelial (IE) PMN/hpf, Grade (3): 
1-10 IE PMN/(hpf), Grade (4): ≥10 IE PMN/hpf, Grade (5): Pit 
abscess. Atrophy was scored as follows: 0: None, milde: Few to small 
area of gastric gland disappears or replaced by intestinal epithelium, 
moderate: 25-50% of gastric glands disappear or replaced, marked 
˃50% of gastric glands disappear or replaced. Intestinal metaplasia is 
scored as follows: None=0, milde: 1-4 crypts are replaced by intestinal 
epithelium, moderate: Multiple foci of crypts in one or more biopsy 
are affected, marked: ˃50% of gastric epithelia diffusely replaced. The 
density of HP was assessed semiquantitatively. HP density was scored 
as follows: None=no organisms, mild: Only few HP seen in single or 
multiple foci, moderate: Numerous HP seen in separated foci, marked: 
More than 50% of surface covered with HP.

One antral biopsy used for HP rapid urease test [16], other sections 
were stained immunohistochemically with monoclonal mouse anti 
human-Bcl2 oncoprotein and monoclonal mouse anti-human p53 
Clone/REF: PAb240 detected by immunohistochemistry detection 
kit/DakoCytomation LSAB2 System-HRP (DakoCytomation, USA, code 
KO673) [17]. The expression of Bcl2 protein was measured by counting 
the number of positive cells with brown (diaminobenzidine [DAB]) 
cytoplasmic staining under light microscopy ×40. For the evaluation 
of Bcl2 expression, a semi-quantitative evaluation system was used 
to record the number of positive cells. Bcl2 expression patterns were 
graded according to the classification of Xia et al. [18]. Negative result 
(Grade  0) estimated if <5% of the cells were positively stained in 
contrast positive result estimated if >5% of cells were positively stained. 
The positively stained cell arranged from low expression (Grade 1) if 
(5-25%) of cells give positive signals; intermediate expression (Grade 2) 
if (26-50%) of cells give positive signals, high expression (Grade 3) if 
>50% of estimated cells give positive signals [18].

P53 protein expression was measured by counting the number of positive 
cells with brown (DAB) nuclear staining under light microscopy ×40. 
For the evaluation of p53 expression, immunostaining was assessed 
semiquantitatively using a scoring system for both intensity and extent 
of staining [19]. Negative result (Grade 0) estimated if less than 10% of 
the cells were positively stained in contrast positive result estimated if 
more than 10% of cells were positively stained. The positively stained 
cell arranged from weak expression (Grade 1) if (10-30%) of cells give 
positive signals; moderate expression (Grade  2) if (31-50%) of cells 
give positive signals, high or intense expression (Grade 3) if more than 
50% of estimated cells give positive signals.

Biotinylated DNA probes for HP CagA (HP/CagA Gene, Cat. No.: 
IH-60061, Maximbiotech product Catalog # SP-10216) used for 
detection of expression using in situ hybridization technique [20]. The 
assessment was performed by two pathologists, independently and 
discordances were solved by consensus. The presence of CagA-positive 
HP was detected by direct visualization of bacteria with a characteristic 
blue–black color in gastric epithelial surface which reflect colonization 
with this pathogen [21].

Statistical analysis
Data analysis was performed using t-test to find out the significance 
of differences between continuous variables. Pearson test for 
correlation (R) used for non-categorical data. The level of significance 
was 0.05 (two-tail) in all statistical testing; significant of correlations 
include also 0.01 (two-tail). The level of confidence limits was 0.095. 
Statistical analysis was performed using SPSS for Windows TM 
version 17.0, and Microsoft Excel for Windows 2010.

RESULTS

The patient’s demographic characteristics are displayed in Table 1. 
Description of Bcl2, p53 expression is elucidated in Table 2. CagA was 
detected in 74.35% versus 25.64% CagA negative in APNG patients 
(Table  3 and Fig.  1). High level of gastric Bcl2 mRNA expression 
was detected in 12.82% CagA-positive versus 5.12% CagA-negative 
patients (Fig.  2). Intermediate expression was detected in 61.54% 
of CagA-positive versus (17.94%) in CagA-negative patients. Low 
expression was not detected in CagA positive versus (2.56%) CagA 
negative patients. There was no significant difference (p=0.591399) 

Table 1: Demographic parameters for APNG patients

Demography Parameters APNG

Age (years) Minimum 19
Maximum 67
Mean±SD 35.61±12.32

Gender (%) Male 48 (61.5)
Female 30 (38.5)

Smoking (%) Smoker 34 (43.6)
Non‑smoker 44 (56.4)

Residence (%) Urban 50 (64.1)
Rural 28 (35.9)

APNG: Antral predominant non‑atrophic gastritis, SD: Standard deviation

Table 2: Description of Bcl2, p53 expression in APNG patients

Positively 
stained 
cells (%)

Bcl2 P53

CagA 
positive 
APNG

CagA 
negative 
APNG

CagA 
positive 
APNG

CagA 
negative 
APNG

Minimum 25 29 40 45
Maximum 59 55 90 80
Mean±SD 43.76±9.36 42.50±8.82 70.59±12.73 60.20±9.41
T‑test (p value) 0.591399 0.000357
APNG: Antral predominant non‑atrophic gastritis, CagA: Cytotoxin associated 
gene A, SD: Standard deviation
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in Bcl2 mRNA expression between CagA positive and CagA negative 
patients (Table 3). There is a significant difference (p=0.000357) in p53 
mRNA expression between CagA-positive versus CagA-negative APNG 
patients (Table 3 and Fig. 3).

Moderate lymphocytes intensity within the lamina propria was 
identified in (30.77%) CagA-positive APNG compared with 10.26% 
among CagA-negative cases. Heavy lymphocytes intensity detected in 
43.59% CagA-positive compared with 15.38% among CagA-negative 
cases. Significant differences between CagA-positive and CagA-negative 
APNG cases in lymphocytes intensity (p=0.02134) as in Table  4. 
IE  PMNs 1-10/(hpf) (Grade  3) within the lamina propria detected in 
30.77% of APNG with CagA positive HP compared with 10.26% among 
CagA negative cases (Grade  4) ≥10 IE PMN/hpf detected in 43.59% 
of APNG with CagA positive HP compared with 15.38% among CagA 
negative cases. Significant differences in inflammation activity between 
CagA positive and CagA negative APNG (p=0.022309) (Table  4). No 
atrophy and intestinal metaplasia were detected in all cases. HP density 
was mild in 20.51%, moderate in 44.87%, and marked in 34.61%.

No significant correlation among patients age, inflammatory infiltrates, 
Bcl2, and p53 expression. Gender has positive correlation with smoking 
(p=0.001) and negative correlations with PMNs grades (p=0.032), 
lymphocytes grades (p=0.012), inflammation intensity (p=0.042). CagA 
has positive correlation with p53 (p=0.001), PMNs grades (p=0.027), 
lymphocytes grades (p=0.003), inflammation intensity (p=0.006), and 
inflammation activity (p=0.007). Bcl2 has no significant correlation 
with p53, CagA, PMNs, lymphocytes indexes. p53 expression has 
significant positive correlation with PMNs grades and lymphocyte 
grades (p=0.000), inflammation intensity (p=0.003), inflammation 
activity (p=0.002). Smoking has negative correlation (p=0.000) with 
PMNs and lymphocyte grades, inflammation intensity, inflammation 
activity. PMNs grades have positive correlation with lymphocyte grades, 
inflammation intensity, inflammation activity (p=0.000). Lymphocyte 
grades have positive correlation with inflammation intensity (p=0.000). 
Inflammation activity has positive correlation with inflammation 
activity and lymphocyte grades (p=0.000) (Table 5).

DISCUSSION

In this study, the prevalence of HP infection among APNG patients 
was mainly in those at mid third decade of age. This may be due to 
the possible role for the mode of transmission and general healthy 
practice in developing countries in which 90% of population with 
age of adulthood are infected [1,22,23]. In this study, an excess of HP 
prevalence was reported in males. Gender differences in HP-induced 
gastroduodenal diseases may reflect study design effects, nature of 
community under investigation, differences in immune responses, 
hormonal effects, and sex-linked genetic factors and differences in 
bacterial colonization [24,25]. In the present study, colonization of HP 
CagA+/urease + in gastric tissue was determined in 74.35% of cases 
versus 25.64% HP CagA−/urease + was distinguished and come in line 
with others [26,27]. This finding suggests that the pathogenic potential 
of HP strains on the gastric mucosa may be exerted in full only when 

Table 3: Score of gastric Bcl2 and P53 expression in CagA positive versus CagA negative APNG patients

score Clinical presentation: APNG

Bcl2 P53

CagA positive 
number (%)

CagA negative 
number (%)

Total (%) CagA positive 
number (%)

CagA negative 
number (%)

Total (%)

0 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0)
1 0 (0) 2 (2.56) 2 (2.56) 0 (0) 0 (0) 0 (0)
2 48 (61.54) 14 (17.94) 62 (79.48) 8 (10.26) 2 (2.56) 10 (12.82)
3 10 (12.82) 4 (5.12) 14 (17.94) 50 (64.10) 18 (23.08) 68 (87.18)
Total 58 (74.35) 20 (25.64) 78 (100) 58 (74.35) 20 (25.64) 78 (100)
T‑test (p value) 0.591399 0.000357
APNG: Antral predominant non‑atrophic gastritis, CagA: Cytotoxin associated gene A

Fig. 1: In situ hybridization for cytotoxin-associated gene A 
positive Helicobacter pylori in gastric tissue section stained with 

diaminobenzidine and counterstained with hematoxylin. 
(a) Positive. (b) Negative. Bar size 50 µm

a b

Fig. 2: Immunohistochemical staining of Bcl2 in gastric tissue 
section. Diaminobenzidine cytoplasmic staining (brown) 
counterstained by hematoxylin. (a) No staining. (b) Slight 
staining. (c) Moderate staining. (d) Substantial staining. 

Bar size 50 µm

a b

c d
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IL-8 chemotactic gradient and activating peptide produced by gastric 
epithelial cells, HP neutrophils activating protein (HP-NAP) and urease, 
neutrophils, macrophages, and lymphocytes start to migrate toward 
infection site. HP and inflammatory infiltrates start to produce oxidative 
stress in gastric microenvironment. HP-NAP stimulates (nicotinamide 
adenine dinucleotide) oxidase assembly and production of reactive 
oxygen species [41]. Neutrophils express the myeloperoxidase enzyme, 
which produces a powerful oxidant hypochlorous anion (OCl−) from 
H2O2 in the existence of Cl−. Ammonia that produced from the activity 
of HP urease on urea, react with hypochlorous anion reacts to produce 
monochloramine (NH2Cl), the lipophilic cytotoxic oxidant which freely 
penetrates gastric epithelial cells membranes to oxidize intracellular 
components and produce DNA damage. On the other hand, CagA was 
shown to induce spermine oxidase in gastric epithelial cells and produce 
H2O2 that leads to apoptosis, and DNA damage during infection  [42]. 
Moderate to heavy lymphocytic infiltration detected in the present 
study supports the suggestion that HP is capable of invading gastric 
mucosal epithelial cells [43] and gastric epithelia continuously exposes 
to oxidative stress due to HP CagA, urease and other products causing 
induction of NF-κB that enhance inflammatory reaction by a network 
of cytokines and chemokines for attraction of different immunocytes to 
gastric epithelia and induce their activation [44].

Table 4: Score of APNG patients according to updated Sydney 
system

Parameters Helicobacter pylori 
associated APNG

CagA 
positive

CagA 
negative

Chronic inflammation intensity
No inflammation (Grade 0) 0 (0%) 0 (0%)
Mean score±SD 0±0.00 0±0.00
Low inflammation (Grade 1) 0 (0%) 0 (0%)
Mean score±SD 0±0.00 0±0.00
Moderate inflammation (Grade 2) 24 (30.77%) 8 (10.26%)
Mean score±SD 5±3.97 3±1.31
Heavy inflammation (Grade 3) 34 (43.59%) 12 (15.38%)
Mean score±SD 18.47±1.11 11.5±0.52
T‑test (p value) 0.02134

Inflammation activity
Grade 0 0 (0%) 0 (0%)
Mean score±SD 0±0.00 0±0.00
Grade 1 0 (0%) 0 (0%)
Mean score±SD 0±0.00 0±0.00
Grade 2 0 (0%) 0 (0%)
Mean score±SD 0±0.00 0±0.00
Grade 3 24 (30.77%) 8 (10.26%)
Mean score±SD 4.83±4 3±1.51
Grade 4 34 (43.59%) 12 (15.38%)
Mean score±SD 18.29±1.29 11.33±0.49
Grade 5 0 (0%) 0 (0%)
T test (p value) 0.022309

Atrophy
Nil (0) 78 (100%)
Mild (1) 0 (0%)
Moderate (2) 0 (0%)
Marked (3) 0 (0%)

Intestinal metaplasia
Nil (0) 78 (100%)
Mild (1) 0 (0%)
Moderate (2) 0 (0%)
Marked (3) 0 (0%)

Helicobacter pylori density
Nil (0) 0 (0%)
Mild (1) 16 (20.51%)
Moderate (2) 35 (44.87%)
Marked (3) 27 (34.61%)

APNG: Antral predominant non‑atrophic gastritis, CagA: Cytotoxin associated 
gene A, SD: Standard deviation

CagA + colonies make up the majority of the organisms colonizing a 
particular gastric area [28]. This study comes in accordance with others 
that which stated that there was no significant correlation between 
patients age, gender, and HP infection despite the ability to produce 
CagA cytotoxin [29]. In this study, the prevalence of HP was lower in 
rural than urban regions which come in concordance with records from 
Thailand, Vietnam, and Greece [30,31].

In this study, chronic inflammation intensity expressed by moderate to 
heavy lymphocytes and PMNs intensity within the lamina propria were 
observed which come in agreement with others [32-35], significant 
difference in inflammation activity grades and in inflammation 
intensity grades between CagA positive versus CagA negative APNG 
patients were detected. Significant correlations were detected between 
HP CagA, inflammation activity grades, and inflammation intensity 
grades that come in line with others stated that significant correlation 
was found between HP density and the grade of acute and chronic 
inflammation [36,37].

The possible mechanism for moderate to heavy lymphocytes and PMNs 
intensity within the lamina propria determined in this study may 
attributed to the availability of different HP adhesins proteins (BabA) 
and (SabA) that have the ability to binds with fucosylated antigens 
(Leb, A Leb, B Leb) on healthy gastric epithelial cells and inflammation-
associated sialylated glycans such (i.e.,  sLex and sLea) that increased 
in its expression during the course of infection [38]. HP attachment 
to gastric epithelial cells activates HP type IV secretion system, which 
leads to injection of Cag PAI effector proteins into host cells, mainly 
CagA cytotoxin [39] that lead to upregulation of inflammatory genes 
such as proinflammatory cytokines, receptors, chemokines and their 
receptors, genes responsible for apoptosis process, and adhesion 
molecules. Upregulation of nuclear factor κB (NF-κB) the activity 
as transcriptional factor was takes place, which, together with AP-I, 
leads to induction of interleukin (IL)-8 expression [40]. In response to 

Fig. 3: Immunohistochemical staining of p53 in gastric tissue 
section (×40). Diaminobenzidine nuclear and perinuclear 

staining (brown) counterstained by hematoxylin. (a) No staining, 
(b) weak staining, (c) moderate staining, (d) strong staining

a b

c d
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In this study, moderate Bcl2 expression (61.54%) and marked P53 
expression (64.10%) among CagA positive APNG cases were recorded. 
There was no significant difference in Bcl2 expression in gastric tissue 
despite the CagA positivity. A  significant difference in p53 mRNA 
expression between CagA positive versus CagA negative APNG patients 
was reported. The possible mechanism of moderate Bcl2 expression 
versus marked P53 expression is due to the fact that as a result of HP 
infection, its cytotoxins, oxidative stress and inflammatory cytokines in 
gastric microenvironment leads to activation of P53 expression to exert 
anti-inflammatory, DNA repair, cell cycle regulation and regulation of 
apoptotic process as well as NF-κB. In gastric epithelial cells under 
stress, anti-apoptotic Bcl2 proteins produce via activation of NF-κB 
as well as scavenging of free radicals started to protect cells from 
harsh conditions [44]. On the other hand, another transcription factor 
activated, which is a P53 that play a dual function, in the nucleus to 
induce cell cycle arrest and apoptosis following a genotoxic stress and 
“extranuclear,” proapoptotic function as a result of binding to Bcl-XL or 
Bcl2 located in the outer mitochondrial membrane [45]. P53 executes 
its effects on intrinsic apoptotic pathway via Bax, apaf-1, and casp-9. 
p53 is a direct transcription activator of the human Bax gene which is 
a member of pro-apoptotic class of Bcl2 family [46]. p53 can directly 
disrupt the Bcl2/Bax complex by binding to a novel regulatory region 
of Bcl2’s flexible loop domain (aa 32-68) which known as a “negative” 
regulatory domain in Bcl2 [45]. The consequence of this interaction 
is the release of proapoptotic Bax that is “peripherally” associated 
with mitochondria to become integrally associated in the outer 
mitochondrial membrane leading to cytochrome c release, it binds 
together with dATP and apoptosis activity factor-1 to procaspase-9, 
resulting in the activation of downstream caspases that induces 
proteolytic processing and activation of cell death [47], which explain 
the current finding of the positive correlation of p53 expression with 
increase of gastric apoptotic index % in CagA positive patients. This 
explanation comes in accordance with other studies [19,48-51], stated 
a significant association between HP infection and the expression of 
Bax which leads to gastric epithelium apoptosis through upregulation 
of Bax and downregulation of Bcl2. Other stated that HP induces 

apoptosis in the gastric epithelium through downregulation of the Bcl2 
and upregulation of Bax as well as other Bcl2 family proteins such as 
Bcl-xL and Bak at transcriptional and protein levels under the NF-κB 
regulations, whether HP express or not the CagA oncoprotein [52]. 
Eventually, CagA positive strains cause much more severe lesions 
at the site of infection by increasing the apoptotic process [53]. The 
balance between Bax and Bcl2 is known to regulate apoptosis [51]. The 
apoptotic pathways induced by HP activate Bax, disrupt mitochondrial 
integrity, and are abrogated by Bcl2 [18]. The expression of Bcl2 in the 
present study could be explained as forced expression to protect the 
mitochondria of gastric epithelial cells.

A significant difference in inflammation activity grades as well as in 
inflammation intensity grades between CagA positive versus CagA 
negative APNG patients which come in accordance with others [37,54]. 
Chronic inflammation due to persistent HP infection expected to cause 
repetitive degeneration and regeneration of the mucosal epithelium 
that could facilitate malignant transformation. While epithelial 
cell proliferation is not carcinogenic in itself, it is likely to promote 
neoplastic transformation in combination with additional factors, such 
as genetic alterations and oncoprotein overexpression [55].

The current study found no correlation between inflammation scores 
and Bcl2 expression which come in line with Lynch et al. [56], Kohda 
et al. [57] and which disagree with Rokkas et al. [58]. Significant 
correlations between CagA, P53, smoking, inflammation activity 
grades, inflammation intensity grades were detected which agree with 
that reported by Suzuki et al. [59] Robinson et al. [60]. They found 
significant correlation between inflammation scores and apoptosis and 
this give an important suggestion that CagA positive HP strains had the 
ability to induce high levels of p53 expression and inflammation more 
than those which are CagA negative. The possible correlation between 
CagA, P53, and smoking related to induction of NFKB expression and 
subsequently inflammatory response associated with production of 
oxidative stress and induction of apoptotic process which end by DNA 
fragmentation and atrophy of group of cells [53]. These inconsistencies 

Table 5: Correlations among different markers used in the present study

Parameters Gender Smoking CagA Bcl2 p53 PMNs 
grade

Inflammation 
activity

Lymphocyte 
grade

Inflammation 
intensity

Age 0.087 −0.032 −0.033 0.034 −0.104 0.020 −0.002 −0.032 −0.049
r 0.448 0.784 0.775 0.767 0.363 0.864 0.987 0.779 0.671
p value

Gender 0.376** 0.019 −0.072 0.062 −0.243* −0.203 −0.284* −0.231*
r 0.001 0.872 0.531 0.591 0.032 0.075 0.012 0.042
p value

Smoking 0.161 −0.048 0.079 −0.488** −0.451** −0.546** −0.493**
r 0.159 0.679 0.493 0.000 0.000 0.000 0.000
p value

CagA 0.060 0.358** 0.250* 0.301** 0.337** 0.306**
r 0.600 0.001 0.027 0.007 0.003 0.006
p value

Bcl2 0.192 −0.004 0.011 0.077 0.031
r 0.092 0.972 0.925 0.502 0.785
p value

p53 0.399** 0.347** 0.411** 0.330**
r 0.000 0.002 0.000 0.003
p value

PMNs grade 0.792** 0.950** 0.806**
r 0.000 0.000 0.000
p value

Inflammation activity 0.856** 0.987**
r 0.000 0.000
p value

Lymphocytes grade 0.871**
r 0.000
p value

*Correlation is significant at the 0.05 level (2‑tailed), **Correlation is significant at the 0.01 level (2‑tailed). PMNs: Polymorphonuclear neutrophils, CagA: Cytotoxin 
associated gene A
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are not explained by study designs, or by the endoscopic findings 
or clinical details of the patient’s studies in previous studies. The 
lack of a clear correlation between inflammation and apoptosis, 
therefore, suggests that the inflammatory response is not important 
in determining the extent of epithelial apoptosis in response to HP 
in vivo or that the measurement of the inflammatory response to HP 
by histological criteria alone does not adequately reflect pro-apoptotic 
inflammatory stimuli present in the HP colonized gastric mucosa.

In conclusion, CagA cytotoxin has direct effect on P53 gene and indirect 
effect on Bcl2 gene expression in APNG cases. Bcl2 and p53 expression 
do not affect by patient’s age and gender. PMNs grade, lymphocytes 
grade, inflammation intensity and inflammation activity affected 
directly by P53 and CagA cytotoxin expression and indirectly by Bcl2 
expression. The balance of P53–Bcl2 pathways plays a vital role in 
pathogenesis of HP and CagA-induced APNAG.
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