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Abstract
Background
Numerous disorders can cause recurrent abdominal pain. Many of these cases underwent
endoscopy and clinician encounters patients with history of recurrent abdominal pain and normal
endoscopy. We evaluated these biopsies with regard to their eosinophils and mast cell densities
to find out a potential relationship between recurrent abdominal pain with eosinophils and mast
cell densities in children.

Materials and Methods
This is a retrospective cross-sectional study. Fifty eight children with recurrent abdominal pain
were evaluated following endoscopy. Two forceps biopsy was taken from each patient and then
following routine histological evaluation, eosinophils and mast cells counts were performed. A
questionnaire was filled for each patient, including clinical, endoscopic and pathologic findings.
Data collected were statistically analyzed using SPSS, version 16.

Results
Fifty eight patients (31 girls and 27 boys) fulfilled the entrance criteria (ages7.19±3.1 years).
The mean eosinophils density in 1-6 year-old group was more than 7-12 year-old
group(3.52±4.67 vs 1.59±1.9)(p=0.04).The mean mast cells density in 7-12 year-old group was
more than 1-6 year-old group(6.48±5.17 vs 3.9±3.14)(p=0.02). In boys the mean eosinophils
density was higher than that of girls (3.56±5.07 vs 1.6±1.22) (p=0.05). With regard to
microscopic findings, the greatest eosinophilic density belonged to normal histology (2.66±4.13).

Conclusion
Increased gastric eosinophils and mast cell densities are a common finding in children with
abdominal pain and normal endoscopy. However, further studies are needed to determine the
significance of eosinophils and mast cells activation in the disease process or symptom
generation.
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Introduction
Numerous disorders can cause recurrent
abdominal pain. Many of these cases
underwent
endoscopy
and
clinician
encounters patients with history of recurrent
abdominal pain and normal endoscopy.
Abdominal pain is perhaps the most
common painful health problem in schoolaged children. J Apley, a British
pediatrician, studied abdominal pain among
children extensively and observed that
approximately 10% of school aged children
have recurrent episodes of abdominal pain.
He named this symptom complex as
recurrent abdominal pain(RAP) syndrome
and defined it as “at least three episodes of
abdominal pain, severe enough to affect
their activities over a period longer than
three months” (1).
RAP is reported in 10-12% of school aged
children in developed countries (1, 2).
Epidemiological studies in Asia have
reported similar prevalence. Traditionally,
90% of cases of RAP have been considered
functional disorders. However, with the
advent of new technologies, more recent
studies have described an increasing
proportion of organic causes (3,8). The most
challenging task for the clinician, seeing a
child with RAP, is to determine whether a
specific organic cause may be present and
what the most appropriate investigations
should be undertaken (9). Recently, a
number of basic studies have identified
potential roles for eosinophils and mast cells
as
important
participants
in
the
inflammatory
cascade
within
the
gastrointestinal
microenvironment.
Eosinophils are multifunctional leukocytes
implicated in the pathogenesis of numerous
inflammatory processes, including parasitic
helminthes infections and allergic diseases
(10,12) and were described by Paul Ehrlich
in 1879(13)The gastrointestinal tract is the
main non hematopoietic organ where
eosinophils reside in the healthy state.

Eosinophils are normally present in the
lamina propria, but the number of
eosinophils regarded as pathological for
various sites along the gastrointestinal tract
is debated; the highest concentrations are
found in the cecum and appendix. Within
the gastrointestinal tract, the esophageal
epithelium is unique in being devoid of
eosinophils under non inflammatory
conditions (14). The gastrointestinal tract is
a rich source of mast cells with an enormous
surface area that permits a high degree of
interaction between the mast cells and
intestinal luminal contents. The active
metabolic products of the mast cell influence
gastrointestinal secretion, absorption, and
motility through paracrine effects of local
mast cell degranulation and also cause
systemic effects through the release of
cellular products into the blood stream.
There is increasing evidence that mast cellnerve interactions are critical for the
initiation of the disturbance of muscle
electrical activity (15).Both eosinophils and
mast cells have been implicated in the
generation of abdominal pain. Since we
evaluated gastric biopsies with regard to
their eosinophils and mast cell densities to
find out a potential relationship between
recurrent abdominal pain with eosinophils
and mast cell densities in children.

Materials and Methods
This study was retrospective cross-sectional
study performed on children with RAP and
normal endoscopy who admitted to
endoscopy units at Shahid Sadoughi
hospital, Yazd-Iran. Sampling was done by
census. Fifty eight children ranging in age
from 1to 12 years (mean7.19±3.1 years)
were evaluated. There were 27 males and 31
females. Clinically-significant RAP was
defined as at least three episodes of upper
abdominal pain during the three consecutive
months preceding the study that was severe
enough to affect their normal activities and
required medical attention. All patients were
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undergone upper endoscopy for the
evaluation of abdominal pain .All patients
had normal gross endoscopic examinations,
without
ulceration,
erosions,
and
nodularities or masses. Endoscopy was
performed at endoscopy ward under
sedation, using Olympus GIF N30 and XP20
endoscopes. All patients had two grasp
mucosal biopsies obtained from gastric
mucosa. Biopsies were fixed in 10%
formalin for standard processing and
hematoxylin and eosin and Giemsa staining.
The specimens were evaluated for abnormal
histologic
findings
and
H.Pylori
microorganism. In addition a minimum of 5
high power field were evaluated for
eosinophils and mast cell counts on gastric
biopsies and the sum was calculated for each
case. Eosinophils and mast cell counts and
histological evaluation were performed by a
single observer. Collected data were
analysed using SPSS 16. Pearson correlation
coefficients were determined between cell
types within diagnostic group.

Results
Biopsies revealed chronic superficial
gastritis in 2 patients .Chronic non-specific
gastritis (CG) consistent with published
criteria was defined as a mononuclear
infiltrate with reactive epithelial changes
and/or mucin depletion. CG was present in
12 patients. Biopsies were otherwise
considered normal in 41 cases and H. Pylori

chronic gastritis was found in 3 patients.
The mean eosinophils density was 2.55
±3.66 (table I).The mean eosinophils density
in 1-6 year-old group was more than 7-12
year-old group(3.52±4.67 vs 1.59±1.9)
(p=0.04).According to pv=0.04 it seems
that there is a correlation between age and
eosinophils density. The mean mast cell
density was 5.19 ±4.43 (table II).The mean
mast cells density in 7-12 year-old group
was more than 1-6 year-old group(6.48±5.17
vs 3.9±3.14)(p=0.02).According to pv=0.02
it is apparent that there is a correlation
between mast cell density and age. In boys
the mean eosinophils density was more than
girls(3.56±5.07 vs 1.6±1.22) Result shows
that there is a correlation between sex and
eosinophils density(p=0.05).With regard to
microscopic
findings
the
greatest
eosinophilic density belonged to normal
histology(2.66±4.13)
and
the
least
eosinophilic density(2±1.41)belonged to
chronic
superficial
gastritis
(table
III).According to p. value =0.9 there is no
correlation between eosinophilic density and
mucosal inflammation. On the other hand
,the greatest mast cell density (6±4.77)
belonged to normal histology group and the
least mast cell (2±1)density belonged to
H.Pylori gastritis (table III).According to
pv=0.1,there is no correlation between mast
cell density and mucosal inflammation.

Table I: The frequency of eosinophil distribution in the evaluated specimens.
Eosinophil
0
1
2
3
4
5
9
19
sum

24

count
10
19
12
6
4
3
2
2
58

percent
17.2
32.8
20.7
10.3
6.9
5.2
3.4
3.4
100
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This table shows that the mean eosinophils density is 2.55 ±3.66.

Table II:The frequency of mast cell distribution in the evaluated specimens

Mast
cell
0
1
2
3
4
5
6
7
9
10
11
12
13
15
sum

count

percent

6
8
7
9
2
2
5
3
1
8
1
1
2
3
58

10.3
13.8
12.1
15.5
3.4
3.4
8.6
5.2
1.7
13.8
1.7
1.7
3.4
5.2
100

This table shows that the mean mast cell density was 5.19 ±4.43.
Table III: The mean eosinophil and mean mast cells counts in the evaluated specimens according to microscopic
findings
Microscopic findings

normal

Chronic nonspecific gastritis

H.Pylori
gastritis

Chronic
superficial
gastritis

number

SD

max

min

Mean
eosinophil
count

Mean eosinophil count

41

4.13

19

19

2.66

6

Mean mast cell count

41

4.77

15

15

Mean eosinophil count

12

2.57

9

9

2.33

3.50

Mean mast cell count

12

3.14

11

11

Mean eosinophil count

3

1.52

4

4

2.33

2

Mean mast cell count

3

1

3

3

Mean eosinophil count

2

1.41

3

3

2

3.50

Mean mast cell count

2

2.12

5

5
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Mean
mast cell
count

25

Sum

Mean eosinophil count

58

3.66

19

19

Mean mast cell count

58

4.43

15

15

2.55

5.19

Shows that the greatest eosinophilic density belongs to normal histology (2.66±4.13) and the least eosinophilic
density (2±1.41)belongs to chronic superficial gastritis (table I).According to p. value =0.9 there is no correlation
between eosinophilic density and mucosal inflammation.On the otherhand the greatest mast cell density (6±4.77)
belongs to normal histology group and the least mast cell (2±1)density belonged to H.Pylori gastritis .According to
pv=0.1,there is no correlation between mast cell density and mucosal inflammation.

Discussion
Recurrent abdominal pain is a common
complaint among school-age children that
affects up to 15% at any given time. It
represents the most common chronic pain
entity in paediatric patients. These patients
frequently are found to have dyspepsia
defined as upper abdominal pain or
discomfort. (16).Until a decade ago
„functional gastrointestinal disorder‟ was a
label used for the conditions with uncertain
etiology, and was a diagnosis of exclusion
.When Rome criteria were defined to
diagnose
functional
gastrointestinal
disorders (FGID), it became an important
positive diagnosis. According to Rome II
criteria, abdominal pain in children related
to conditions were classified into five
categories; functional dyspepsia, irritable
bowel syndrome, abdominal migraine,
aerophagia and functional abdominal pain
(16). Even though functional bowel diseases
are considered as a cause of RAP in children
(9). so far, very few studies have been done
to detect their prevalence among affected
children (17,18,19) .With the advent of
paediatric endoscopy and motility studies,
more studies have reported organic causes of
RAP(3,8). Hyams and Hyman identified
certain clinical signs (such as night pain,
weight loss, hematemesis, haematochezia,
fever, arthritis, delayed puberty, and family
history of inflammatory bowel diseases) that
should alert the physician to a likely organic
cause of RAP (20). Inflammation of the
26

upper gastrointestinal tract may cause
dyspepsia and inflammation has been
implicated in the development of functional
gastrointestinal disorders (21) .Among the
inflammatory cells, mast cells and
eosinophils are especially important. An
increase in mucosal mast cells has been
reported with dyspepsia and irritable bowel
syndrome (22,23,24). Duodenal eosinophilia
has been associated with functional
dyspepsia in adults (25). Eosinophils and
mast cells communicate with T lymphocytes
in the gut mucosa (26). Eosinophils may be
activated by a variety of cytokines and
inflammatory mediators which include (but
are not limited to) platelet activating factor,
anaphylatoxins (e.g., C5a), RANTES
(regulated on activation normal T cell
expressed), MCP (monocyte chemotactic
protein)-2, MCP-3, MCP-4, and eotaxin
(27). Activation of eosinophils may be
associated
with
gastric
dysmotility.
Abnormalities in gastric emptying and
electrogastrography have been reported with
gastrointestinal allergy (28, 29). The
eosinophils, eotaxin, and Th-2 cytokines are
important in pathogenesis of this disease
entity. Recently, a number of basic studies
have identified potential roles for
eosinophils as important participants in the
inflammatory
cascade
within
the
gastrointestinal microenvironment. Mast
cells have been shown to be increased in
IBS in the jejunum (30) ileum (31) and
cecum (24) with close proximity to enteric
nerves in colonic mucosa (32). Others have
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observed mast cell degranulation in both
IBS and health (33). There is increasing
evidence that mast cell-nerve interactions
are critical for the initiation of the
disturbance of muscle electrical activity (15)
.Animal studies have demonstrated that
activated mast cells release mediators that
increase excitability of enteric neurons
leading to abnormal gut sensory and motor
function (34,35). There is only little data in
literature concerning the number of
eosinophils and mast cells in gastric mucosa
of children with gastrointestinal complaints
and existing data have rather conflicting
results. Lowichik and Weinberg (36)
reported frequent eosinophilia on duodenal
specimens from autopsies with counts >
20/hpf in 18% of specimens. It is somewhat
difficult to interpret those findings as
patients could not be interviewed for current
gastrointestinal symptoms or followed to see
if biopsy findings predisposed to symptoms.
Kokkonen et al (37) has defined mucosal
eosinophilia of 6-10 eosinophils/hpf defined
as mildly increased and >10/hpf as highly
increased. PF Whitington and GL
Whitington reported <10 eosinophils/hpf in
all of 180 mucosal biopsies from control
patients (38). There is also little data in
literature concerning the number and role of
mast cells in children complain of RAP. The
purposes of this study were to determine the
density of gastric eosinophils and mast cells
in pediatric dyspepsia. In this study, we
evaluated biopsy specimens of gastric
mucosa collected from pediatric patients
who had RAP and normal endoscopy with
regard to their eosinophils and mast cell
densities to find a potential relationship
between recurrent abdominal pain and
eosinophils and mast cell densities. The
current study has this strength that it
evaluates both mast cells and eosinophils
densities and we were unable to find any
similar study in the literature. The mean
eosinophils density was 2.55 ± 3.66. The

mean mast cell density was 5.19 ±4.43.
These figures are less than previously
reported studies. Tissue eosinophilia is a
central feature of major chronic diseases
involving airway and gastrointestinal
mucosa. Local eosinophilia has also been
used increasingly to diagnose major allergic
and
inflammatory
diseases. Eosinophil
granules contain cytotoxic proteins which,
when released in the tissue by degranulation,
cause injury and pathophysiological effects.
(39). The degree of degranualtion may be a
better indicator of the disease process rather
than density. We were unable to evaluate
the eosinophilic activation. In some
investigations, researchers have found
evidence of moderate to extensive
eosinophils degranulation even in biopsies
of dyspeptic children with normal mucosal
eosinophil densities (40). In addition, there
is only little data in literature concerning the
number and role of mast cells in children
with gasterointestinal complaints and
existing data have rather conflicting results.
In one study from Iran (41), the authors have
evaluated biopsy specimens of gastric
mucosa collected from paediatric patients
who had normal histology except increase in
mast cells and they proposed the term "mast
cell gastritis" as a new and different term to
be included in classification and grading of
gastritis, in cases with normal histology but
mast cell count above 30/25 mm2. As noted
in our study, the greatest eosinophils and
mast cell densities were seen in group with
normal histology and this shows that in this
group increased eosinophils and mast cells
or their activation may be critical in
abdominal pain generation. In conclusion,
increased gastric eosinophils and mast cell
densities is a common finding in children
with abdominal pain and normal endoscopy
and histology.

Conclusion
Future and further studies are needed to
determine the significance of eosinophils
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and mast cells activation in the disease
process or symptom generation. Electromicroscope may have value as a modality to
study neuroimmune interactions in children
with abdominal pain. We hypothesize that a
gastric biopsy with increased eosinophils
and mast cell counts is helpful in the
diagnosis of RAP. Our results suggest that
mast cell hyperplasia and eosinophilia
characterizes functional dyspepsia, but
further study is needed to confirm these
novel observations.
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