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Abstract: Objective: Helicobacter pylori (Hp) infection is an important cause of gastritis, and neutrophils is involved 
in the inflammation secondary to HP infection. CD177 expression significantly increases on the circulating neutro-
phils in response to bacterial infection and is involved in the pathogenesis of some clinical diseases. Currently, the 
relationship between CD177 and Hp-related gastritis is still unclear. This study aimed to investigate the association 
between CD177 expression and Hp-related gastritis. Methods: Paraffin embedded gastric mucosal samples (n=79) 
were collected by biopsy from patients with gastritis. Of these, Warthin-Starry silver staining showed Hp infection 
in 45 patients, and HP infection was excluded in remaining 34 patients. Their inflammation scores, CD177 expres-
sion and correlation between inflammation score and CD177 expression were further analyzed. Results: Patients 
with Hp-related gastritis had higher inflammation scores than in those without HP infection (P=0.001), and that 
the CD177 expression in HP infection group was significantly higher than in HP-naïve group (P=0.000). Conclusion: 
Elevated CD177 expression is correlated with HP-related gastritis and CD177 may play an important role in the 
pathogenesis of HP-related gastritis.
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Introduction

Helicobacter pylori (Hp) is a Gram-negative, 
microaerophilic bacterium that colonizes the 
stomach of approximately half of the popula-
tion worldwide. Hp infection is associated with 
chronic gastritis, peptic ulcer, gastric cancer, 
and mucosa-associated lymphoid tissue (MA- 
LT) lymphoma. In recent years, the cost for the 
treatment of Hp-related gastritis, especially the 
antibiotic resistant HP infection, is increasing. 
Therefore, to elucidate the pathogenesis of 
Hp-associated gastritis and to develop strate-
gies for the prevention and control of Hp infec-
tion has increasingly attracted the attention of 
clinicians in the department of gastrointestinal 
diseases. The initial inflammatory response to 
Hp infection in the stomach is characterized  
by the infiltration of polymorphonuclear cells, 
which are the key cells in the elimination of 
microorganisms [1]. Neutrophils are a central 
participant in the innate immune response, and 
may act as primary responders by rapidly 
migrating to the infected site. CD177 is a poly-

morphic gene involved in the pathogenesis of 
some clinical diseases, including polycythemia 
vera, Wegner’s granulomatosis, immune-medi-
ated neonatal neutropenia, and severe bacteri-
al infection [2-5].

Recently, studies indicate that CD177, a neutro-
phil cell surface receptor, has been found to 
mediate the neutrophil migration across the 
endothelia through interacting with PECAM1 
[6]. CD177 expression is significantly up-regu-
lated on the circulating neutrophils in response 
to bacterial infection [4]. However, the relation-
ship between CD177 and Hp-related gastritis is 
still unclear. This study aimed to explore the 
correlation between CD177 expression and 
Hp-related gastritis.

Materials and methods

Ethics statement

This study was approved by the Research  
and Ethics Committee of the Shanghai Tenth 
People’s Hospital.
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Samples

The paraffin embedded gastric mucosal sam-
ples (n=79) were collected by biopsy from 
patients diagnosed with gastritis. Samples 
were divided into 2 groups according to the sta-
tus of HP infection: Hp-related gastritis group 
and non-Hp-related gastritis.

Histological examination

The mucosal tissues were sectioned, followed 
by hematoxylin-eosin staining. The severity of 
inflammation was evaluated by the same expe-
rienced pathologist in a blind manner. The 
severity of gastritis was graded based on the 
degree of mononuclear cell (MNC) and polymor-
phonuclear leukocyte (PMN) infiltration and 
atrophy according to the Updated Sydney sys-
tem [7] on a four-point scale: 0, no; 1, mild; 2, 
moderate; and 3, severe changes.

Immunohistochemistry for CD177

Sections were treated with 3% hydrogen perox-
ide/methanol solution to inhibit endogenous 
peroxidase activity, followed by antigen retriev-
al with 10 mM citrate buffer (pH 6.0) in a micro-
wave oven for 10 min at 98°C. Then, sections 
were incubated with an anti-CD177 antibody 
(1:100, Abcam). Staining for CD177 was per-
formed using a Vectastain Elite ABC Kit (Vector 
Laboratories, Burlingame, CA, USA). The CD177 
positive cells were scored as follows; score 0 
(none, 0-10% of positive cells), score 1 (weak, 
10-30%), score 2 (moderate, 30-60%), and 
score 3 (strong, over 60%), and cases with 
score 1 or 2 were considered as positive.

Statistical analysis

Data are expressed as mean ± standard devia-
tion, and statistical analysis was performed 
with SPSS version 17.0 (SPSS Inc, Chicago, 
USA). Comparisons were done with Chi-square 
test, and the correlation between CD177 ex- 
pression score and inflammation grade was 

There were a variety of neutrophils infiltrating in 
the mucosa of Hp infection group. The patho-
logical changes were more serious in Hp-related 
gastritis group as compared to the non-Hp-
related gastritis group. In non-Hp-related gas-
tritis group, the gastric mucosa showed slight 
histological change, inflammatory cells were 
mainly found between epithelial cells and fave-
oli, but were seldom found in the lamina pro-
pria. In Hp-related gastritis group, the histologi-
cal change was evident. With increase in the 
degree of inflammation, increasing inflamma-
tory cells (such as neutrophils, lymphocytes 
and plasma cells) were observed; inflammatory 
cells were superficially distributed in the super-
ficial gastric mucosa, but they were diffusely 
distributed in the lamina propria.

Comparison of inflammatory grade between 
two groups

There was significant difference in the infl- 
ammatory grade between Hp-related gastritis 
group and non-Hp-related gastritis group 
(P<0.01) (Table 1).

CD177 expression in the gastric tissues of two 
groups

In non-Hp-related gastritis group, the antral 
mucosa showed a low CD177 expression and 
the CD177 positive cells were sporadically dis-
tributed in the lamina propria (Figure 1A-C). 
However, the antral mucosa showed a signifi-
cantly increased CD177 expression in Hp- 
related gastritis group. From the superficial 
mucosa to the submucosa and lamina propria, 
the CD177 positive cells showed diffuse distri-
bution in Hp-related gastritis group (Figure 
1D-F).

CD177 positive tissues in two groups

In non-HP-related gastritis group, 25 tissues 
were negative to CD177 expression and 9 posi-
tive to CD177 expression. In HP-related gastri-

Table 1. Distribution of inflammatory scores in Hp-re-
lated gastritis group and non-Hp-related gastritis group 

Inflammation grade
P

Grade 1 Grade 2 Grade 3
Hp-negative 23 (67.6%) 7 (20.6%) 4 (11.8%) P=0.001
Hp-positive 11 (24.4%) 21 (46.7%) 13 (28.9%)

evaluated with Spearman correlation 
analysis. A value of P<0.05 was consid-
ered statistically significant.

Results

Histological features of Hp-associated 
gastritis
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tis group, 10 tissues were negative to CD177 
expression and 35 positive to CD177 expres-
sion. There was significant difference in the 
proportion of CD177 positive tissues between 
two groups, and the gastric mucosa in HP- 
related gastritis group was more like to be posi-
tive to CD177 expression (Table 2).

Relationship between CD177 expression and 
inflammatory grade

CD177 expression had a positive relationship 
with inflammatory grade in both groups. CD177 
expression increased with the elevation of 
inflammatory grade in both non-Hp-related gas-
tritis group and Hp-related gastritis group 
(Figure 2).

In all the patients, inflammation grade was sig-
nificantly related to CD177 expression score 
(P<0.01). Multiple intercomparisons of the CD- 

177 expression scores were performed among 
the three inflammation grade groups, and the 
differences were significant (P<0.01) (Table 3).

Discussion

Hp is a Gram-negative, microaerophilic bacteri-
um that infects approximately 50% of the  
population worldwide [8, 9]. Hp infection is 
closely related to the pathogenesis of chronic 
gastritis, peptic ulcer, gastric adenocarcinoma, 
and gastric MALT lymphoma. Neutrophils play 
an indispensable role in the innate immune 
response to infection. Neutrophils may migrate 
from the vasculature into the injured site as a 
response to infection. CD177 expression is sig-
nificantly up-regulated on the circulating neu-
trophils in response to bacterial infection [6]. 
Recently, CD177 is found to be involved in  
the pathogenesis of many inflammatory disor-
ders, such as polycythemia vera and thrombo-
cythemia, and has been used as a diagnostic 
marker for various myeloproliferative diseases, 
such as polycythemia vera, thrombocythemia, 
and idiopathic myelo-fibrosis [10-13]. How- 
ever, no studies have been conducted to inves-
tigate the relationship between CD177 expres-
sion and Hp-related gastritis so far. This study 
was undertaken to investigate the association 
between CD177 expression and Hp-related 
gastritis.

Table 2. CD177 expression positive tissues 
in Hp-related gastritis group and the non-Hp-
related gastritis group

CD177 expression
P

No expression Expression
HP negative 25 (73.5%) 9 (26.5%) P=0.000
HP positive 10 (22.2%) 35 (77.8%)

Figure 1. CD177 expression in non-Hp-related gastritis group and Hp-related gastritis group (inflammation grade 
2). In non-Hp-related gastritis (A-C), a low CD177 expression was found in the submucosa and lamina propria. In 
contrast, the CD177 expression in non-Hp-related gastritis was significantly lower than in Hp-related gastritis (D-F). 
Magnification ×100 (A and D), ×200 (B and E), and ×400 (C and F).
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In our study, results showed that patients  
with Hp-related gastritis had a higher inflam-
mation score than those with non-Hp-related 
gastritis did. In addition, the CD177 expression 
in Hp-positive gastric mucosa was significantly 
higher than in Hp-negative tissues. In both 
Hp-related gastritis group and non-Hp-related 
gastritis group, the increased CD177 expres-
sion correlated with the severity of gastric 
inflammation. Among the specimens with the 
same histological inflammatory grade and the 
same inflammatory score, the CD177 expres-
sion in Hp-related gastritis group was higher 
than in non-Hp-related gastritis group.

CD177 gene is a member of the leukocyte anti-
gen 6 (Ly-6) gene superfamily, and encodes two 
neutrophil-associated proteins, NB1 and PRV-1 
[13, 14]. Gonda et al. reported that CD177 
expression in the whole gastric tissue of H. 
felis-infected mice with mucosal dysplasia was 
reduced after folic acid supplementation [15]. 
However, it is unclear whether CD177 expres-

neutrophils into the gastric mucosa but by the 
change in gene expression in tumor cells [16]. 
However, whether the elevated CD177 expres-
sion is dependent on the increased number of 
neutrophils in Hp-related gastritis is unknown, 
and the association between enhanced CD- 
177 expression and Hp infection has never 
been determined. The mechanism of increased 
CD177 expression in Hp-related gastritis is  
still unclear. Thus, it is necessary to investigate 
the mechanism of increased CD177 expression 
in case of Hp-related gastritis. In addition, fur-
ther studies are also needed to clarify the asso-
ciation between neutrophils and gastric epithe-
lial cells in CD177 expression in Hp-related 
gastritis.
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Table 3. Correlation between inflammation grade and CD177 
expression score in all the patients

Inflammation
CD177 expression score

P
0 1 2 3

Grade 1 2 (5.9%) 29 (85.3%) 3 (8.8%) 0 (0) P=0.000
Grade 2 0 (0) 6 (21.4%) 18 (64.3%) 4 (14.3%)
Grade 3 0 (0) 2 (11.8%) 3 (17.6%) 12 (70.6%)

Figure 2. CD177 expression and inflammatory scores had 
positive correlation in both Hp-related gastritis group and 
non-Hp-related gastritis group. In Hp-related gastritis group 
(A to F), the CD177 expression increased alone with the in-
crease in inflammatory score. Similar trend was found in 
non-Hp-related gastritis group (G to J). Inflammation grade: 
grade 1 (A, B, G and H), grade 2 (C, D, I and J), grade 3 (E 
and F). Magnification ×100 (A to I), ×400 (B to J).

sion is associated with gastritis 
or dysplasia. Toyoda et al. pro-
posed that CD177 also acted 
as a regulator of the adhesion 
and migration of neoplastic 
cells in the gastric tumors and 
reported that the up-regulated 
CD177 expression was not ca- 
used by increased infiltration of 
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