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Abstract

AIM: To investigate the relationship between He//-
cobacter pylori (H. pylori) and mucin expression in
gastric mucosa.

METHODS: English Medical literature searches were
conducted for gastric mucin expression in H. pylori
infected people vs uninfected people. Searches were
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performed up to December 31" 2014, using MEDLINE,
PubMed, EMBASE, Scopus, and CENTRAL. Studies
comparing mucin expression in the gastric mucosa in
patients positive and negative for 4. pylori infection,
were included. Meta-analysis was performed by using
Comprehensive meta-analysis software (Version 3,
Biostat Inc., Englewood, NJ, United States). Pooled
odds ratios (ORs) and 95% confidence intervals (CIs)
were calculated compared mucin expression in indi-
vidual studies by using the random effects model.
Heterogeneity between studies was evaluated using the
Cochran Q-test, and it was considered to be present
if the Q-test P value was less than 0.10. /* statistic
was used to measure the proportion of inconsistency
in individual studies, with /> > 50% representing
substantial heterogeneity. We also calculated a potential
publication bias.

RESULTS: Eleven studies, which represent 53 sub-
studies of 15 different kinds of mucin expression, were
selected according to the inclusion criteria. Every kind
of mucin has been considered as one study. When
a specific mucin has been studied in more than one
paper, we combined the results in a nested meta-
analysis of this particular mucin: MUC2, MUC6, STn,
Paradoxical con A, Tn, T, Type 1 chain mucin, LeA,
SLeA, LeB, AB-PAS, MUC1, and MUC5AC. The odds
ratio of mucin expression in random analysis was 2.33,
95%CI: 1.230-4.411, P = 0.009, higher expression
in H. pylori infected patients. Odds ratio for mucin
expression in H. pylori positive patients was higher
for MUC6 (9.244, 95%CI: 1.567-54.515, P = 0.014),
and significantly lower for MUC5AC (0.447, 95%CI:
0.211-0.949, P = 0.036). Thus, H. pylori infection
may increase MUC6 expression and decrease MUC5AC
expression by 924% and 52%, respectively.

CONCLUSION: H. pylori inhibits MUC5AC expression
in the gastric epithelium, and facilitates colonization. In
contrast, increased MUC6 expression may help inhibiting
colonization, using MUC6 antibiotics properties.
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Core tip: In this meta-analysis we looked at studies
that investigated the relationship between Helicobacter
pyilori (H. pylori) and mucin expression in the human
gastric mucosa. English Medical literature searches were
conducted for studies comparing mucin expression in
the gastric mucosa in patients positive and negative for
H. pylori infection. Meta-analysis was performed, and
pooled odds ratios were calculated compared mucin
expression in individual studies. Eleven studies, which
represent 53 sub studies of 15 different kinds of mucin,
were found. H. pylori inhibited MUC5AC expression and
facilitated colonization. In contrast, increased MUC6
expression may help inhibiting colonization, using MUC6
antibiotics properties.

Niv Y. Helicobacter pylori and gastric mucin expression: A
systematic review and meta-analysis. World J Gastroenterol
2015; 21(31): 9430-9436 Available from: URL: http://www.
wjgnet.com/1007-9327/full/v21/i31/9430.htm DOI: http://dx.doi.
org/10.3748/wjg.v21.i131.9430

INTRODUCTION

Mucins are the main component of the mucus layer
attached to the gastric mucosa. These high molecular
weight glycoproteins give the mucus unstirred layer
the quality of viscosity and protect the mucosa form
bacterial invasion or damage of toxic material, pepsin
and acid. Mucin and Helicobacter pylori (H. pylori)
have a complicated relationship. On the one hand
this specific bacterium adopted to live in the mucin
environment, enable moving in the viscous material
by liquefying the surrounding mucin using urease and
higher pH, and on the other hand mucin has antibiotic
effect against the bug that control its proliferation and
aggressivenesst ™,

There are 3 main mucin types expressed in the
gastric mucosa: MUC1, a membrane-bound mucin, and
MUC5AC and MUCE6 that are secreted mucins. MUC5AC
is expressed mainly in the superficial epithelium and
MUCS in the glands™. Mucins are heavily glycosylated
with sugar side-chains, and relatively stable to the
active action of peptidases such as pepsin.

In this meta-analysis we looked at studies that
investigated the relationship between H. pylori and
mucin expression in the gastric mucosa. The possible
hypothesis that the bug suppresses mucin synthesis,
secretion and expression is controversial and some
small studies gave confusing results. Mucin secretion
could prevent aggressive behavior of H. pylori by
inhibition of the bug proliferation and movement, but
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also supplies a preferred environment for the bug
survival, protected from acid and pepsin.

We collected all the relevant studies that looked at
mucin expression in the gastric mucosa of H. pylori
infected patients in comparison with healthy controls.

MATERIALS AND METHODS

Search strategy

English Medical literature searches were conducted
for gastric mucin expression in H. pylori infected vs
uninfected people. Searches were performed through
December 31™ 2014, using MEDLINE, PubMed,
EMBASE, Scopus, and CENTRAL. Search terms were:
“Helicobacter pylori” OR “H. pylori” OR “Helicobacter”
AND “mucin”. Hand searches of articles were performed
after the initial search, and included article bibliography.
Only fully published human studies in English were
included (Figure 1).

Study selection

Case-control studies comparing mucin expression in
the gastric mucosa in patients positive and in those
negative for H. pylori infection, were included. H.
pylori infection should be diagnosed with at least
one of the following method: histology, urease test,
3C-urea breath test, stool antigen test or H. pylori
DNA. We selected only studies that used standard
immunohistochemistry with antibodies against mucin
proteins, and only those that expressed results by
percentage of moderate or strong positive staining.
Thus, studies where results were expressed with mean
+ SD of staining scores were excluded, since meta-
analysis could not be performed. We looked at all sorts
of mucins that have been studied, in most of the cases
more than one in a single study. In some of the studies
mucins were separately measured at the superficial
epithelium and the deep glands.

Data extraction

Mucin gene expression in the gastric mucosa com-
pared quantitatively between the groups: patients
with and without H. pylori infection. In the first run we
considered every study where more than one mucin
compared as a composite of several studies, and
calculated all the sub-studies together. Then, in nested
calculations, we isolated comparisons of different
mucins, combined the sub-studies of different papers.

Statistical analysis
Meta-analysis was performed by using Comprehensive
meta-analysis software (Version 3, Biostat Inc.,
Englewood, NJ, United States). Pooled odds ratios
(ORs) and 95% confidence intervals (CIs) were
calculated compared mucin expression in individual
studies by using the random effects model.
Heterogeneity between studies was evaluated
using the Cochran Q-test, and it was considered to
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343 eligible papers generated by
the literature search

‘ 136 rejected (studies in animals,
i not in English, not in full text)

207 full text, English papers
studies in human beings

‘ 188 excluded (editorials,
i duplications, review articles)

19 case-controls studies
comparing mucin expression

‘ 8 excluded as not fulfilling the
i inclusion criteria

11 case-controls studies, in which
results were expressed as percentage
of moderate or strong staining

Figure 1 Flow chart of the articles identified in the meta-analysis.

be present if the Q-test P value was less than 0.10.
I? statistic was used to measure the proportion of
inconsistency in individual studies, with I> > 50%
representing substantial heterogeneity. We also
calculated a potential publication bias.

RESULTS

All together we found 19 studies in human beings
that measured gastric mucin staining intensity, using
immunohistochemistry, and compared the staining
score between positive and negative H. pylori patients
(Figure 1)*24, Eight studies were excluded for using
average score and standard deviation for comparison
of H. pylori positive and negative states, thus, meta-
analysis could not be performed. From the results
of these papers we could not retrieve the relative
strength of each study as we could for studies where
results were expressed as percentage of moderate
or strong staining. We were left with 11 studies that
fulfilled the inclusion criteria, published between 1997
to 2012 from 10 countries, 1 from United States,
1 from Argentina, 4 from Europe (Italy, Portugal,
England and Turkey) and 5 from Asia (2 Japan, 1 Hong
Kong, 1 China, 1 Israel).

Each study looked at 1 to 7 different kinds of
mucin. All together 15 kinds of mucin were studies:
MUC1, MUC2, MUC3, MUC5AC, MUC6, Paradoxical con
A (PcA), Tn Ag (Tn), Sialyl Tn Ag (STn), T Ag (T), Type
1 chain mucin (T1), Lewis A Ag (LeA), Sialyl Lewis A
Ag (SLeA), Lewis B Ag (LeB), T Ag after treatment
with neuroaminidase (TN), AB-PAS positive (Figure 2).

Every kind of mucin has been considered as one
study, thus we had 53 studies investigated 15 different
mucins (Figure 2A). When a specific mucin has been
studied in more than one paper, we combined the
results in a nested meta-analysis of this particular
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mucin: MUC2 (3 papers, 4 studies) (Figure 3A), MUC6
(6 papers, 11 studies) (Figure 3B), STn (4 papers, 5
studies) (Figure 3C), Paradoxical con A, Tn, T, Type
1 chain mucin, LeA, SLeA, LeB, AB-PAS (5 papers,
12 studies) (Figure 3D), MUC1 (4 papers, 4 studies)
(Figure 3E), and MUC5AC (5 papers, 7 studies) (Figure
4).

Eleven papers represent 53 sub-studies of 15
different kinds of mucin expression (Figure 2A). The
odds ratio of mucin expression in random analysis was
2.33, 95%CI: 1.230-4.411, P = 0.009, higher in H.
pylori infected patients. Funnel plot denies a significant
publication bias (Figure 2B). There was significant
heterogeneity in the included studies: Q = 190.6, df (Q)
=43, " = 77.4, P < 0.0001.

Odds ratio for mucin expression in H. pylori
positive patients was higher for MUC2 (2.835, 95%CI:
0.890-9.035, P = 0.078; Figure 3A), MUC6 (9.244,
95%CI: 1.567-54.515, P = 0.014; Figure 3B), STn
(1.511, 95%CI: 0.106-21.533, P = 0.761; Figure
3C), PcA, Tn, T, T1, LeA, SLeA, LeB, TN, and AB-
PAS taken together (2.315, 95%CI: 0.824-6.503, P
= 0.111, Figure 3D), and for MUC1 (3.675, 95%CI:
0.208-64.844, P = 0.374; Figure 3E). Odds ratio for
mucin expression in H. pylori positive patients was
lower only for MUC5AC (0.447, 95%CI: 0.211-0.949, P
= 0.036; Figure 4). Thus, H. pylori infection increased
MUCG6 expression and decreased MUC5AC expression
by 924% and 52%, respectively.

DISCUSSION

Higher mucin expression in the gastric epithelium of
H. pylori positive patients than in healthy controls
was demonstrated. This observation has a limited
importance since mucins synthesis in the gastric
epithelium is a complex of many processes, and
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A

Study name  Subgroup within study Comparison  Time point Statistics for each study Odds ratio and 95%CI

Odds Lower Upper
ratio limit limit Z-value  P-value

Byrd JC MUC5AC glands USA 1997 0.519 0.044 6.078 -0.522 0.602 L]

Byrd JC MUC5AC surface USA 1997 0.265 0.087 0.802 -2.350 0.019 +——

Byrd JC MUC6 glands USA 1997 0.036 0.002 0.660 -2.241 0.025 B

Byrd JC MUCS6 surface USA 1997 25.714 3.059 216.134 2.989 0.003 ]
Byrd JC Paradoxical con A glands USA 1997 4.245 0.194 93.104 0.918 0.359 [ ]

Byrd JC Paradoxical con A surface USA 1997 28.364 3.276 245.544 3.038 0.002 [ ]
Byrd JC Sialyl Tn glands USA 1997 0.133 0.007 2.697 -1.313 0.189 ]

Byrd JC STn surface USA 1997 3.526 0.138 89.981 0.763 0.446 ]

Ota H Lewis A Japan 1998 5.250 0.502 54.911 1.384 0.166 ]

OtaH Lewis B Japan 1998 5.800 0.210 160.397 1.038 0.299 ]

OtaH Sia Lewis A Japan 1998 2.800 0.255 30.703 0.843 0.399 ]

OtaH STn Japan 1998 0.025 0.001 0.537 -2.359 0.018 <~

Ota H T Japan 1998 0.818 0.106 6.337 -0.192 0.848 —

Ota H Tn Japan 1998 0.018  0.001 0.395 2549 0.011 <

OtaH Type 1 chain mucin Japan 1998 1.909 0.164 22.202 0.517 0.605 n

Barresi G STn Ttaly 2001 1.838 0.576 5.865 1.029 0.304 —

Barresi G TAg Italy 2001 4.000 0.412 38.844 1.195 0.232 L]

Barresi G T Ag + neuraminidase Italy 2001 1.037 0.288 3.736 0.056 0.956 ——

Vinall LE MUC1 England 2002 20.192 2.505 162.744 2.823 0.005 ]
Vinall LE MUCS5AC England 2002 0.385 0.069 2.164 -1.083 0.279 [ ]

Vinall LE MUCé England 2002 0.548 0.153 1.966 -0.922 0.356 ———

Cohen M AB-PAS sulfomucin Argentina 2003 79.222 3.867 1622.842 2.838 0.005 ———
Cohen M MuC1 Argentina 2003 961.000 17.909  51566.381 3.380 0.001 —
Cohen M Muc2 Argentina 2003 5.741 0.253 130.372 1.097 0.273 ]

Cohen M STn children Argentina 2003 961.000 17.909  51566.381 3.380 0.001

Tanaka S AB-PAS Japan 2003 0.444 0.063 3.112 -0.817 0.414 n

Xia HH MUC6 Antrum Foveola Hong Kong 2004 39.950 7.935 201.135 4.472 0.000 ——
Xia HH MUC6 Body Foveola Hong Kong 2004 5445.000 105.099 282095.366 4.271 0.000

Xia HH MUC6 Body Glands Hong Kong 2004 5445.000 105.099 282095.366 4.271 0.000

Xia HH MUCS6 Incisura Foveola Hong Kong 2004 142.043 7.928 2544.916 3.366 0.001

Xia HH MUC6 Incisura Glands Hong Kong 2004 18.333 1.040 323.090 1.987 0.047 L]
Kocer B MuC1 Turkey 2004 0.375 0.096 1.471 -1.047  0.159 ]

Kocer B Mucz Turkey 2004 0.727 0.190 2.790 -0.464  0.642 —B—

Marques T MUC5AC Portugal 2005 1.900 0.322 11.200 0.709 0.478 B

Marques T MUC6 Portugal 2005 2.500 0.609 10.261 1.272 0.203 ]

Wang RQ MUC1 pericancer mucosa China 2006 0.167 0.039 0.711 -2.421 0.015 -

Wang RQ  MUC2 intestinal metaplasia China 2006 7.600 1.350 42.799 2.300 0.021 I

Wang RQ MUC2 pericancer mucosa China 2006 4.000 1.052 15.207 2.035 0.042 B
Wang RQ MUC3 pericancer China 2006 1.714 0.329 8.943 0.640 0.522 —t

Wang RQ MUC5AC pericancer China 2006 0.125 0.027 0.580 -2.657  0.008 —

Wang RQ MUC6 pericancer China 2006 0.227 0.056 0.915 -2.085 0.037 R

Boltin D MUCS5AC gland Israel 2012 1.440 0.250 8.292 0.408 0.683 '

Boltin D MUCS5AC surface Israel 2012 0.463 0.018 11.678 -0.467  0.640 ]

Boltin D MUC6 gland Israel 2012 1.432 0.087 23.637 0.251 0.802 ]

2.330 1.230 4.411 2.597 0.009 -
0.01 0.1 1 10 100
Lower mucin expression Higher mucin expression
B Funnel plot of standard error by Log odds ratio
0 —

= 1 r

g

(3]

B

©
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Figure 2 Meta-analysis of studies comparing mucin expression in the gastric epithelium of Helicobacter pylori positive and negative patients (A) and

funnel plot for publication bias (B). Including 11 papers and 53 studies.

involved different kinds of secreted and membrane-
bound mucins. But, nested evaluation of gastric
specific mucins, MUC5AC and MUC6 revealed a very
interesting observation. The main mucin that protect
the gastric surface epithelium is MUC5AC, which
also responsible for H. pylori adhesion to LeA and
LeB antigens'™. We observed a decrease in MUC5AC
expression in H. pylori positive patients, explained by
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the inhibition of galactosyltransferase™™. The decrease
in MUC5AC expression may facilitate H. pylori
swimming and attaching the epithelium, become closer
to the mucosa, and facilitate its nutrition support. On
the other hand MUC6 expression increased in H. pylori
positive patients. MUC6 has an antibiotic effect on
H. pylori, and may be part of the stomach defensive
mechanisms against the bug™. Only these changes
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A
Study Subgroup within study Comparison  Time Statistics for each study
name point Odds  Lower Upper limit Z-value AP-value
ratio limit
Cohen M MuC2 Argentina 2003 5.741 0.253 130.372 1.097 0.273
Kocer B MuC2 Turkey 2004 0.727  0.190 2.790 -0.464  0.642
Wang RQ MUC2 intestinal metaplasia China 2006 7.600 1.350 42.799 2.300 0.021
Wang RQ ~ MUC2 pericancer mucosa China 2006  4.000 1.052 15.207 2.035 0.042
2.835 0.890 9.035 1.762  0.078
B
Study Subgroup within study Comparison  Time Statistics for each study
name point  Odds Lower Upper limit Z-value P-value
ratio limit
Byrd JC MUC6 glands USA 1997 0.04 0.00 0.66 -2.24 0.03
Byrd JC MUC6 surface USA 1997 2571 3.06 216.13 2.99 0.00
Vinall LE MUC6 England 2002 0.55 0.15 1.97 -0.92 0.36
Xia HH MUC6 Antrum Foveola Hong Kong 2004 39.95 7.93 201.13 4.47 0.00
Xia HH MUC6 Body Foveola Hong Kong 2004 5445.00 105.10 282095.34 4.27 0.00
Xia HH MUC6 Body Glands Hong Kong 2004 5445.00 105.10 282095.34 4.27 0.00
Xia HH MUC6 Incisura Foveola Hong Kong 2004 142.04 7.93 2544.92 3.37 0.00
Xia HH MUC6 Incisura Glands Hong Kong 2004  18.33 1.04 323.09 1.99 0.05
Marques T MUC6 Portugal 2005 2.50 0.61 10.26 1.27 0.20
Wang RQ MUC6 pericancer China 2006 0.23 0.06 0.92 -2.08 0.04
Boltin D MUC6 gland Israel 2012 1.43 0.09 23.64 0.25 0.80
9.24 1.57 54.52 2.46 0.01
Cc
Study Subgroup within study Comparison  Time Statistics for each study
name point  Odds  Lower Upper limit Z-value P-value
ratio limit
Byrd JC STn glands USA 1997  0.133  0.007 2.697 -1.313  0.189
Byrd JC STn surface USA 1997  3.526  0.138 89.981 0.763  0.446
Ota H STn Japan 1998  0.025  0.001 0.537 -2.359  0.018
Barresi G STn Italy 2001 1.838 0.576 5.865 1.029 0.304
Cohen M STn children Argentina 2003 961.000 17.909 51566.381 3.380  0.001
1.511 0.106 21.533 0.304 0.761
D
Study Subgroup within study Comparison ~ Time Statistics for each study
name point  Odds Lower Upper limit Z-value P-value
ratio limit
Byrd JC Paradoxical con A glands USA 1997  4.245 0.194 93.104 0.918  0.359
Byrd JC Paradoxical con A surface USA 1997 28.364 3.276 245.544  3.038  0.002
Ota H Lewis A Japan 1998  5.250  0.502 54.911 1.384  0.166
Ota H Lewis B Japan 1998  5.800 0.210  160.397 1.038  0.299
Ota H Sia Lewis A Japan 1998  2.800  0.255 30.703 0.843  0.399
Ota H TAg Japan 1998  0.818  0.106 6.337 -0.192  0.848
Ota H Tn Ag Japan 1998  0.018  0.001 0.395 -2.549  0.011
Ota H Type 1 chain mucin Japan 1998 1.909 0.164 22.202 0.517  0.605
Barresi G TAg Italy 2001 4.000 0.412 38.844 1.195 0.232
Barresi G T Ag + neuraminidase Italy 2001 1.037 0.288 3.736 0.056  0.956
Cohen M AB-PAS sulfomucin Argentina 2003 79.222 3.867 1622.842 2.838  0.005
Tanaka S AB-PAS Japan 2003 0.444 0.063 3.112 -0.817 0.414
2315  0.824 6.503 1.593  0.111
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E Odds ratio and 95%CI
Study Subgroup within study Comparison  Time Statistics for each study
name point Odds  Lower Upper limit Z-value P-value
ratio limit
Vinall LE MUC1 England 2002  20.192  2.505 162.744 2.823 0.005 —H
Cohen M MUC1 Argentina 2003 961.000 17.909 51566.381 3.380  0.001 —_—
Kocer B MuC1 Turkey 2004 0.375  0.096 1471 -1.407 0.159 —B—
Wang RQ MUC1 pericancer China 2006 0.167 0.039 0.711 -2.421  0.015 —.—
3.675 0.208 64.844 0.889  0.374 ‘
0.01 0.1 1 10 100

Lower MUC1 expression Higher MUC1 expression

Figure 3 Nested meta-analysis of studies comparing specific mucins in the gastric epithelium demonstrating increased mucin expression in Helicobacter
pylori positive than in Helicobacter pylori negative patients. A: MUC2 (3 papers and 4 studies); B: MUC6 (6 papers and 11 studies); C: STn (4 papers and 5
studies); D: PcA, Tn, T, T1, LeA, SLeA, LeB, TN, AB-PAS (5 papers and 12 studies); E: MUC1 (4 papers, 4 studies).

Study Subgroup within study ~ Comparison  Time Statistics for each study 0Odds ratio and 95%CI
name point  Odds  Lower Upper limit Z-value P-value
ratio limit
Byrd JC MUC5AC gland USA 1997 0.519 0.044 6.078 -0.522  0.602 -
Byrd JC MUCS5AC surface USA 1997 0.265 0.087 0.802 -2.350 0.019 + B
Vinall LE MUC5AC England 2002 0.385 0.069 2.164 -1.083 0.279 L]
Marques T MUC5AC Portugal 2005 1.900 0.322 11.200 0.709 0.478 ]
Wang RQ MUCSAC pericancer China 2006 0.125 0.027 0.580 -2.657  0.008 —
Boltin D MUCS5AC gland Israel 2012 1.440 0.250 8.292 0.408 0.683 ——
Boltin D MUCS5AC surface Israel 2012 0.463 0.018 11.678 -0.467  0.640
0447 0211 0949  -2.097 0.036 P
0.01 0.1 1 10 100

Lower MUCSAC expression Higher MUC5AC expression

Figure 4 Nested meta-analysis of sub-studies demonstrating decrease MUC5AC expression in the gastric epithelium of Helicobacter pylori positive than
in Helicobacter pylori negative patients. Including 5 papers and 7 studies.

in MUC5AC and MUC6 achieved statistical significance comparing proportion of positive expression, and

when patients positive and negative for H. pylori to exclude 9 papers that compared average scores.

infection were compared. Third, the study performed in different populations of
Interestingly, there is increase in MUC1 expression in patients as well as different H. pylori species, about

H. pylori positive patients (not significant). MUCL1 is the which we have no data. Thus, caution should be taken

main membrane-bound mucin in the gastrointestinal in interpreting the results.

epithelium, and in addition to direct protection against In conclusion, H. pylori may inhibit MUC5AC ex-

bacteria and toxic material functions as a receptor, pression by the human gastric epithelium, and thus

with cross talk ability with intracellular, cytoplasmatic facilitate colonization. In contrast, increased MUC6

proteins such as B-catenin, glycogen synthase kinase, expression may help inhibiting colonization using

APC and E-cadherin. Increase in MUC1 expression may MUCG6 antibiotics properties.

facilitate the activation of the Wnt pathway and nuclear

NF-xB. The effect of H. pylori infection on MUC1 should

be further explored, since this may be a way for the

bug to exert its carcinogenesis potential toward gastric Background

adenocarcinoma or MALT lymphoma. Three main mucin types are expressed in the gastric mucosa: MUC1, a
Other mucins studies did not present a stable membrane-bound mucin, MUC5AC and MUCG, which are secreted mucins.

direction fi . . hen H. lori iti MUC5AC is expressed mainly at the superficial epithelium and MUCG in the
irection Tor mucin expression when . pyiori positive glands. Change in mucin expression was described in Helicobacter pylori (H.

and negative patients were compared. Nested pylori) infection, which may contribute to the bug infectivity and harm for the
collections of these studies for MUC2, STn, Tn, T, T1, integrity of gastric mucosa.
TN, PcA, AB-PAS and MUC1 could not reach statistical
significance (Figure 2A, 2C-E). Research frontiers

Our paper has several limitations. First, our meta- Mucins are high molecular weight glycoproteins which give the mucus unstirred
analysis is based on studies that used different layer gf the stgmach the quality of vislcosity, and pr(?tect the m'ucosg form
. histochemical methods. antibodies against bacterial invasion. Mucin and H. pylori have a complicated relationship. On
Immun? . ! _g the one hand Helicobacter pylori is adopted to live in the mucin environment,
many kinds of mucins that manufactured by different enable moving in the viscous material by liquefying the surrounding mucin

companies. Second, we could only use studies using urease and higher pH, and on the other hand mucin has antibiotic effect
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against the bug that control its proliferation and aggressiveness.

Innovation and breakthrough

In this meta-analysis, the authors looked at studies that investigated the
relationship between H. pylori and mucin expression in the gastric mucosa.
The possible hypothesis that the bug suppresses mucin synthesis, secretion
and expression is controversial and some small studies gave confusing results.
Mucin secretion could prevent aggressive behavior of H. pylori by inhibition of
the bug proliferation and movement, but also supplies a preferred environment
for the bug survival, protected from acid and pepsin.

Applications
The study results suggest that manipulation of mucin secretion by the gastric
mucosa may contribute to better eradication therapy of H. pylori.

Terminology

H. pylori infection may cause gastritis, duodenitis, gastric ulcer, duodenal ulcer,
gastric adenocarcinoma or lymphoma. The mucous layer, composed of mucins,
are the barrier from bacterial invasion and have an important role in the body
defense mechanisms.

Peer-review

Author presented a well-constructed meta-analysis of studies assessing the
effect of Helicobacter pylori on gastric mucin secretion. This study is makes
sense of the contradictory results in the literature. The discussion is excellent
and elegantly provides a physiological basis for the results observed.
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