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ABSTRACT

BACKGROUND

Functional dyspepsia is a common, troubling, and usually chronic disorder. Al-
though the merit of using pathological assays has not been confirmed, medications
affecting eosinophils may result in some improvements. Disseminated distribution of
mast cells may also be an essential factor. Given the probable associations and lack of
evidenced-based data, this study was conducted to comparatively investigate the num-
ber of eosinophils and mast cells in the duodenum in functional dyspepsia patients and
healthy controls.

METHODS

In this case-control study, 150 consecutive subjects in Kerman, Iran, were enrolled in
2015 and 2016; the subjects consisted of 100 patients with functional dyspepsia and 50 as-
ymptomatic healthy controls. Samples from the two groups were compared for the number of
eosinophils, mast cells, and Helicobacter pylori presence by grasp biopsy.

RESULTS

The mean number of mast cells significantly differed between the groups (P =0.001),
but the eosinophil count was similar (p > 0.05). Female gender, no opioid use, and H.
pylori may increase mast cell count (p < 0.05).

CONCLUSION
Overall, the mast cell count was significantly different between people with functional
dyspepsia and people without it, but the eosinophil count in the two groups was similar.
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INTRODUCTION

Functional dyspepsia is a common, troubling, and usually chronic disorder
lasting for over three months. Functional dyspepsia is seen in 40 percent of
adults,'® and it is usually diagnosed around six months after initiation. This
disorder can result in an immense economic burden and a large number of
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referrals to primary or tertiary healthcare centers.®* Mul-
tiple mechanisms have been proposed: gastric emptying
disorder, geographical variations, food hypersensitivity,

dysmotility, and organ hyper-sensitization.!%!? Regard-

ing mental consequences,'® recognition of contributing
etiologies is essential and inflammatory processes with
eosinophil and mast-cell infiltration have shown some

roles .'*!3 Eosinophils are seen in the duodenum in 71 to

95 percent of subjects with functional dyspepsia.'®!” Al-
though there is no confirmation of using pathological as-

says,'® medications affecting the eosinophils may result
in some improvements.!** Disseminated distribution

of mast cells may also be an important factor.?! Recent
studies have shown that mast cells and eosinophils are
related to each other as eosinophils activate mast cells
using mediators and growth factors. Also, the interac-
tion of these two cell groups is involved in the develop-
ment of visceral hypersensitivity and correlated with the
symptoms of functional dyspepsia .!5!°-2°

Due to the proposed associations and lack of evi-
denced-based data, this study was conducted to compare
the number of eosinophils and mast cells in the duode-
num in patients suffering from functional dyspepsia with
healthy control subjects.

MATERIALS AND METHODS

In this case-control study, 150 consecutive subjects
were enrolled in 2015 and 2016 in Kerman, Iran; the pop-
ulation included 100 patients with functional dyspepsia
and 50 asymptomatic healthy control subjects. Inclusion
criteria were age over 18, dyspepsia for more than three
months during the previous six months, and normal en-
doscopic features. Also, the subjects with celiac disease,
cancer, or peptic ulcers and those with a history of NSAID
use or positive anti-tTG were excluded. Informed consent
was acquired from participants. This study was approved
by the Ethics Committee of Kerman University of Medi-
cal Sciences, Kerman, Iran [IR. KMU.RITC.1394.555].
Data including age, gender, literacy, financial status, resi-
dence region, previous medical conditions, family his-
tory, smoking, opioid use, symptom duration, and clinical
symptoms were gathered using checklists. Grasp biopsy
was attained under sedation from the first and second
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parts of the duodenum and fixed in formalin 10%; he-
matoxylin and eosin staining were done along with im-
munohistochemical staining for CD117. The samples in
the two groups were compared considering the number of
eosinophils, mast cells, and Helicobacter pylori presence
through a urease breath test and gastric antrum biopsy.
Eosinophil and mast cell count was numbered in mini-
mally five random high power fields without overlapping
in portions where the Brunner’s glands were not dense.
Eosinophils were counted in slides stained with H & E,
which appeared bright pink, and the mast cells were as-
sessed with the immunocytochemistry staining method
using rabbit anti-human polyclonal antibody CD117 (c-
kit; Dako, UK) and a microscope (CX-33; Olympus, To-
kyo, Japan) at X400 magnification. (Figure 1). All slides
were assessed by two blinded pathologists. Previous stud-
ies for duodenal eosinophil counts have shown less than
10 per high-power field (10/1 HPF) and 19.5 HPFs as nor-

mal for children and adults, respectively.'> Mast cells in
the normal duodenum have been previously counted with
an average of 13 cells per high-power field and can vary

depending upon the immunologic status of the subjects.?
Data analysis was performed among 150 subjects us-
ing SPSS (version 21.0) software [Statistical Procedures
for Social Sciences; Chicago, Illinois, USA]. Chi-square
and independent-sample t-tests were used and were con-
sidered statistically significant at P values less than 0.05.

RESULTS

In this study 55 (55%) and 29 (58%) subjects were
male in case and control groups, respectively (P > 0.05).
In 31 (31%) and 17 (34%) cases, opioid use history was
positive in the case and control group, respectively (p >
0.05). In 17 (17%) and 10 (20%) cases, smoking history
was positive in the case and control groups, respectively
(p > 0.05). The urease test for Helicobacter pylori was
positive in 31 (31%) and 25 (50%) subjects in the case
and control groups, respectively (p = 0.001). Also, the
Helicobacter pylori colonization was confirmed in 33
(33%) and 27 (54%) of subjects in the case and control
groups, respectively (p = 0.001), in the gastric mucosal
biopsy. However, as expected, urease test during endos-
copy and the presence of Helicobacter pylori in the gas-
tric mucosal biopsy in the case group was significantly
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Fig.1 : A: microscopic view of the first portion of the duodenum mucosal layer with H & E staining (x400)
B: microscopic view of the first portion of the duodenum mucosal layer with CD117 IHC staining (x400)

higher than in healthy controls.

However, the mean number of mast cells in D1 was
significantly (p = 0.010) higher in female versus male
subjects in the case group (33.5 £ 8.5 versus 27.9 £ 6.2);
the mast cell counts in D2 and the eosinophil count in D1
and D2 were alike across the genders (p > 0.05).

Concerning opioid use, the eosinophil count in D2
was the only changed (p = 0.004) item, and concerning
smoking, there was no significant difference (p > 0.05).
The data of the present study also showed that age and
other factors, including clinical symptoms, did not have a
significant correlation with the number of eosinophil and
mast cells in the first and second parts of the duodenum
(Table 1).

In those with Helicobacter pylori infection, there was
only a significant difference for eosinophil count in D2 in
the case group (Table 2).

Mean mast cells and eosinophils in D1 and D2 differed
in none of the groups (p > 0.05), but case and control
groups had significant differences with each other (p =
0.001) in mast cell count, but not in eosinophil count (p >
0.05). The mean numbers of mast cells in D1 and D2 were
significantly higher in the case group, but the eosinophil
count was similar in different groups (Table 3).

DISCUSSION

In this study, the number of eosinophils and mast cells
in the duodenum in patients with functional dyspepsia
versus healthy control subjects were compared. It was
found that the mean number of mast cells was signifi-
cantly different across the groups, but the eosinophil
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counts were alike. However, the mean number of mast
cells in D1 was significantly higher in female subjects
compared to male subjects in the case group; the mast
cell counts in D2 and eosinophil count in D1 and D2
were alike across the genders. Age, smoking, and opioid
use had no significant association pattern except for the
eosinophil count in D2 in opioid users. Female subjects
had a higher mast cell count in D1 due to hormonal or
nutritional differences compared with male subjects.
Higher eosinophil count in D2 was related to positive
Helicobacter pylori status. Similar to our study, the

study by Mirbagheri et al. »* reported a significant as-
sociation between duodenal inflammation and H. pylori
infection in patients with functional dyspepsia.

In the study of Mirbagheri et al. in Tehran, the trunk,
stomach, and duodenum of 217 adults with functional
dyspepsia and normal endoscopy findings were biop-
sied. The biopsies were examined for the presence of H.
pylori. The presence of H. pylori was detected in 67% (n
= 146) of cases. In 120 patients with H. pylori, micro-
scopic duodenitis was also observed, indicating a strong
association between H. pylori infection and microscopic
duodenitis. However, H. pylori was present in 33% of

dyspepsia cases in our study.?
Walker et al.?* reported no significant difference between

eosinophil and mast cell counts between those with dys-
pepsia and control subjects. This was also reported by

Vanheel et al.”® These findings are in line with the eo-

sinophil count results in our study, but not with those of

1.26

the mast cell count. Talley et al.”® reported differences

in eosinophil counts in the first and second parts of the
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Table 2: Number of mast cells and eosinophils across the groups

Item Positive for Negative for p-
H. pylori H.pylori value
Mean mast cell in D1 309 £ 5.6 29.6 + 8.4 0.586
Mean eosinophil in D1 326 £ 73 284 + 9.1 0.610
Mean mast cell in D2 6.4 + 4.5 6.0 £ 4.5 0.672
Mean eosinophil in D2 7.1 £ 3.2 6.5 = 4.1 0.033

Table 3: Number of mast cells and eosinophils across the groups

Control
Item Case group aroup p-Value
Mean mast cell in D1 30.06 + 1.06 17.2 £ 0.90 0.001
Mean eosinophilinD1 ~ 6.13 + 0.44 6.07 + 0.54 0.938
MeanmastcellinD2 ~ 29.73 £ 1.22  16.72 = 0.92 0.001
Mean eosinophilinD2 ~ 6.70 + 0.38 5.67 £ 0.46 0.105

duodenum. This was also reported in studies by Walker

et al. 27?8 A significant difference in eosinophil count has
also been reported in other studies.!?2°-3

In the study of Talley et al. on 51 adult patients with
functional dyspepsia and 48 controls, the mean count of
eosinophils in the first and second part of the duodenum

was significantly different between the case and control

groups ,?® which is not in agreement with our study.

The results of one study in Yazd, central Iran (2013),
in which the stomach and duodenum of 25 functional
dyspepsia patients and 27 controls were biopsied, were
similar to our study concerning eosinophil number. In
that study, the density of eosinophils and mast cells in
the duodenum, determined by their median number, was
not significantly different between the two groups. How-
ever, in our study, the mean number of mast cells, but not
that of eosinophils, in the two groups was significantly

different.'

Like most studies, in our study, a significant difference
was observed in mast cell numbers in the first and sec-
ond parts of the duodenum between the case and con-
trol groups. Walker et al. (2009) conducted a study on
51 patients with functional dyspepsia, 41 patients with
IBS, and 48 individuals as controls ?’ and showed the
mean mast cell count in the second part of the duode-
num was significantly different between the case and

control groups, which is in line with our findings.?’ In
another study by Walker et al. (2011), mast cell number
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Table 1: Role of background factors

Variables Male Female P-value
33.5+8.5
D1 mast cell count 27.9+6.2 31.8+ 0.01
D2 mast cell count 28.5+7.1 10.8 0.195
D1 eosinophil count 6.1+4.8 6.1+3.9 0.982
D2 eosinophil count 6.5+3.9 7.01 + 0.467
3.72
. Non-
Addict addict
D1 mast cell count 282+58 30.7 + 8.1 0.302
D2 mast cell count 30.1+8.5 29.6 + 8.8 0.864
D1 eosinophil count 49+34 6.6 +4.8 0.074
D2 eosinophil count 52+£29 7.3+£4.01 0.004
Smoker Non-
smoker
D1 mast cell count 262+5.8 31.1+7.7 0.056
D2 mast cell count 28.3+8.3 30.1 +8.8 0.567
D1 eosinophil count 54+0.8 4.6+0.5 0.519
D1 eosinophil count 54+3.1 6.9+3.9 0.085
Regression Coefficient
(Correlation with age of p-value
case group)
D1 mast cell count 0.067 0.640
D2 mast cell count -0.002 0.990
D1 osinophil count 0.096 0.344
D2 osinophil count 0.092 0.356

increased in functional dyspepsia.?®

The study of Wang et al. showed that the mean mast
cell number in the first and second parts of the duodenum
was significantly different between the case and control
groups but did not observe significant differences in eo-

sinophil counts in D1 between these groups,*® a result
also achieved by our study.

Concerning the role of smoking, we did not find
significant differences in our study; however, such dif-

ferences were reported by Walker et al.>* These incon-
gruities in results demonstrate the presence of a mul-
tidimensional network of etiologies, which should be
comprehensively assessed in further studies if we are to
attain more definite results.

Ethnic, geographical, and cultural diversity may be
essential factors leading to differences between the re-
sults of various studies. This matter may also result in

some diversity across the same country .'4

The current study had certain limitations. First, the
case-control, observational design of this study predis-
poses the selection process to bias and, therefore, chal-
lenges the reliability of the main findings; secondly, all
participants belong to the same community, which may




challenge the generalizability of the results to other com-
munities; thirdly, our sample size was comparably small,
which may potentially influence the validity of our re-
search.

CONCLUSION

It may be concluded that mast cells were significantly
different between those with functional dyspepsia and
control subjects, but the eosinophil count was almost the
same. Also, female gender, no opioid use, and H. Pylori
may increase mast cell count. However, further studies
with larger sample sizes, the equal sample size in the
two groups, and the consideration of confounding fac-
tors such as therapeutic regimens should be conducted to
reach more definite results.
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