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Forty patients complaining from dyspepsia were used in this study. Exclusion criteria were recent or
past history of gastric neoplasm of gastric surgery, long term therapy with nonsteroidal anti-
inflammatory drugs and previous treatment with antibiotics or bismuth salts. Serum samples obtained
from each patient were tested for the presence of IgG and IgA antibodies against Helicobacter pylori
using standard ELISA. Gastric mucosal biopsies specimens were obtained from each patient, by
gastroscopy. Specimens were fixed for light and scanning electron microscopic preparations. Light
microscopic examinations showed the inflammatory cellular infiltration. By scanning electron
microscopy more than 50% of biopsies appeared with mucosal ulceration, atrophy and metaplasia. The
study demonstrates the destructive effect of H. pylori on the gastric mucosa.
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INTRODUCTION

A previous study demonstrated that an organism in the
form of a double helix, previously unknown was present
on the surface of the mucosa of the human small bowel
biopsies obtained at enteroscopy (Potter et al.,, 1995).
The organism which appeared to be between 5 and 30
pum long was invariably seen lying on, but never invading,
the small bowel mucosa. It was thought to inhabit the true
small bowel rather than the duodenum. Preliminary
findings suggested that the organism was present in any
individual in high numbers and although often found in
patients suffering from rheumatic complaints, it was
subsequently found in patients investigated for non ulcer
dyspepsia (Davis et al., 1995; Salem et al., 2010).

It is uncertain that endoscopic changes are
characteristic of gastritis in subjects infected with
Helicobacter pylori, one study found that this disease
could not be diagnosed from the endoscopic appearance
alone (Khakoo et al., 1994; Khan et al., 1999; Al-Enezi et
al., 2010). However, antral nodularity is a common and
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specific finding in pediatric patients with H. pylori infection
(Amini-Ranjbar and Nakhaee, 2008).

Persistent infection with H. pylori is now accepted as
being a major risk factor for the development of gastric
adenocarcinoma (Correa and Houghton, 2007; Hussein,
2010). However, most H. pylori infected persons never
develop these neoplasms (Taylor and Blaser, 1991) and
there is a need to identify additional factors that may
influence the risk for the development of gastric cancer
among H. pylori infected patients. Some of these factors
will likely be host-related, whereas others may be related
to differences among the infecting bacterial strains. We
know that H. pylori strains are highly diverse (Akopyanz
et al,, 1992; Fujimoto et al., 1994; Truong et al., 2009)
and that approximately 60% of isolates possess a gene
cytotoxin-associated gen A, (Cag A) which stimulate
gastric mucosal cells to produce high levels of interlukin-8
and a cytokine that has a vital role in the inflammatory
response to infection (Truong et al., 2009). In addition,
some Cag loci are homologue to genes of other species
involved in transport systems (Truong et al., 2009).

For these reasons H. pylori strain that express the Cag,
A protein are considered to be endowed with increased
pathogenicity. Serological and microbiological studies
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Figure 1. Photomicrograph of the mucosa of the pyloric antrum
showing coiled and branching glands, which are lined by mucus
cells (M), chief parital cells (D and G) and parital cells (p) (H and E,
x 100).

have indicated that CagA. Positive strains are associated
with enhance induction of a local inflammatory response
(Oderda et al., 1993; Henriksnas et al., 2009) and several
studies have shown that the prevalence of antibodies to
the CagA protein is higher in patients with peptic ulcer
disease than in those with H. pylori gastritis without ulcer
(Truong et al., 2009). Moreover, it has recently been
reported that infection with Cag A-positive H. pylori
strains may be associated with increased risk for
development of gastric cancer (Blaser et al., 1995;
Truong et al., 2009).

Here we identified mucosal changes associated with
gastritis in patients infected with H. pylori using light and
scanning electron microscopic studies in a case, control

study, making comparisons with patients who were not
infected with the bacterium.

MATERIALS AND METHODS

Forty dyspeptic patients who consecutively underwent upper
gastrointestinal endoscopy from May 2008 - November 2009 were
studied. Gastric biopsy specimens and serum samples were
obtained from each patient. All subjects had given informed consent
for study inclusion and the protocol had been approved by the local
ethical committee in gastroenterology department, Al-Hussein
University hospital, Cairo, Egypt. Exclusion criteria were a present
or past history of gastric neoplasm or gastric surgery, long term
therapy with nonsteroidal antiinflamatory drugs and previous
treatment with antibiotics or bismuth salts. Endoscopy was
performed after an overnight fast with standard upper
gastrointestinal endoscopes and biopsy specimens were obtained
with standard biopsy forceps. Five antral biopsies were taken for
histological examination from the lesser curvature: two within 2 to 3
cm form the pylorus, one from the mid portion of the antral lesser
curvature.

Serum samples, stored at -20°C, were tested for the presence of
IgG and IgA antibodies against H. pylori using a standard ELISA
(Chen et al., 2002).

Mucosal biopsies of the stomach were washed out by agitation in
5 ml of ice-cold glutaraldehyde 2% in 0.05 M phosphate buffer, pH
7.4 and further processed with 48 h (Malick and Wilson, 1975).
They were dehydrated in a graded acetone series and critical point
dried from liquid CO.. Finally the specimens were sputter-coated
lightly with gold and viewed in a JEOL JSM 6310 SEM. Other
mucosal biopsies were fixed and further processed for paraffin
section then stained with haematoxylein and eosin (H and E) for
light microscopic investigation.

RESULTS

Light microscopic features of antral mucosa characterize
by the presence of coiled and branching antral glands,
which are lined by mucus cells that interspersed with
endocrine cells (G and D types) and few partial cells
(Figure 1). The glands in the mucosa of the body are
straight tubes that constitute hydrochloric acid-producing
partial cells, with scattered mucus cells in their upper
portion and chief cells in their lower portion (Figure 2).
Prevalence of inflammatory cells (Figure 3) are
associated with infected specimens. Scanning electron
microscopic studies revealing the features and cell types
found in the antral and body type mucosa. Transitional
type mucosa was found (Figure 4). Infected specimens
are associated with an increased prevalence of antral
ulceration, atropy (Figure 5) and metaplasia (Figure 6).

DISCUSSION

In the present study, it was found that the atrophic
gastritis and metaplasia occurred predominantly at the
gastric antrum is consistent with previous observation (El-
Omar et al., 2005; Mach et al., 2007). It also found that
the prevalence of metaplasia was significantly higher at
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Figure 2. Photomicrograph of the mucosa of the body of the stomach, parital
showing straight glands, lined by parital cells (p), Mucus cells (M) in their upper
portion and chief cells (ch) in their lower portion (H and E, x 100).

Figure 3. Scanning electron micrograph of the junction between body and pyloric antrum showing,
transitional mucosa. Scale bar = 10 um.
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Figure 4. Scanning electron micrograph of the mucosa of pyloric antrum showing, mucosal

ulceration and atrophy (arrow). Scale bar = 100 pm.

the gastric antrum of patients with H. pylori infection,
compared with uninfected cases. Moreover, the
prevalence of atrophic gastritis and metaplasia was
significantly higher at the gastric incisura of infected
patients than in those without infection. Studies before
showed that gastritis first affected the distal part of
stomach, tended to be more severe at the antrum and
showed pylorcardial extension with greater extension to
the gastric angulus in particular (Kimura, 1972; Alireza et
al., 2008).

Development of gastric metaplasia is closely related to
the acid-secreting function in the stomach, that is, the
frequency and extent of metaplasia increases when the
acid secreting area decreases (Tatsuta et al., 1979).
Previous studies have suggested that gastric atrophy and
metaplasia are more prevalent in gastric ulcer, which is
believed to be associated with a low local acid secretion
(Naomi et al., 2001; EI-Omar et al., 2005; Alireza et al.,
2008). These observations were confirmed in the present
study. The development of gastric cancer in humans has
been shown to be a multistep process, ranging from
chronic gastritis to atrophy, intestinal metaplasia,
dysplasia and finally invasive cancer (Ohkusa et al.,
2000; Stolte et al., 2006). Preliminary pathological studies
suggest that H. pylori play a role in initiating the
sequential stages; that is causing chronic gastritis and
atrophy (Coticchia et al., 2006; Gill et al.,, 2007).
However, how and why H. pylori induced gastritis
progress to intestinal metaplasia, a precancerous
condition and probably the irreversible point , is yet be
clarified. It is conceivable that H. pyroli infection induces
the expansion or migration of antral mucosa by initiating

a cycle of damage and regeneration of the gastric
epithelial cells, and precipitates the process of intestinal
metaplasia by increasing proliferation of the gastric
epithelial cells (Kreuning et al, 1994). Numerous
researchers found correlation between serum IgG level
and the density of H. pylori colonization o gastric mucosa.

However, the results of the concentration of antibodies
in IgG class should be considered critically due to their
individual high changeability over time. Nevertheless,
their very high level may prove that inflammatory/
immunologic changes in gastric mucosa are responsible
for epigastric pain. The reports of other authors are also
worth mentioning and they indicate that in subjects with
gastric cancer the concentration of anti-H. pylori
antibodies are lower than in superficial and atrophic
gastritis (Manoj lovic et al., 2008). In conclusion, We
should investigate dyspeptic patients firstly for the
presence of antibodies against H. pylori. In positive
cases, in addition to medical treatment endoscopic
biopsy should be taken for histological examination.
Infection with H. pylori initiating a cyclic damage and
regeneration of gastric epithelium and precipitates the
process of intestinal metaplasia by increasing
proliferation of gastric epithelial cells.
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Figure 5. Photomicrograph of the mucosa of pyloric antrum showing mucosal infiltration
by inflammatory cells, neutrophil (N) and mononuclear cells (Mo) (H and E, x 100).

Figure 6. Scanning electron micrograph of the mucosa of pyloric antrum showing mucosal
metaplasia. Scale bar = 10 um.
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