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Abstract
AIM: To study the role of capsaicin-sensitive afferent 
nerves in Helicobacter pylori  (H. pylori ) positive chronic 
gastritis before and after eradication. 

METHODS: Gastric biopsy samples were obtained 
from corpus and antrum mucosa of 20 healthy human 
subjects and 18 patients with H. pylori  positive chronic 
gastritis (n  = 18) before and after eradication. Tradi-
tional gastric mucosal histology (and Warthin-Starry 
silver impregnation) and special histochemical examina-
tions were carried out. Immunohistochemistry for cap-
saicin receptor (TRVP1), calcitonin gene-related peptide 
(CGRP) and substance P (SP) were carried out by the 
labeled polymer immunohistological method (Lab Vision 

Co., USA) using polyclonal rabbit and rat monoclonal 
antibodies (Abcam Ltd., UK).

RESULTS: Eradication treatment was successful in 
16 patients (89%). Seven patients (7/18, 39%) re-
mained with moderate complaints, meanwhile 11 pa-
tients (11/28, 61%) had no complaints. At histological 
evaluation, normal gastric mucosa was detected in 4 
patients after eradication treatment (4/18, 22%), and 
moderate chronic gastritis could be seen in 14 (14/18, 
78%) patients. Positive immuno-staining for capsaicin 
receptor was seen in 35% (7/20) of controls, 89% 
(16/18, P  < 0.001) in patients before and 72% (13/18, 
P  < 0.03) after eradication. CGRP was positive in 40% 
(8/20) of controls, and in 100% (18/18, P  < 0.001) of 
patients before and in 100% (18/18, P  < 0.001) after 
eradication. The immune-staining of gastric mucosa for 
substance-P was positive in 25% (5/20) of healthy con-
trols, and in 5.5% (3/18, P  > 0.05) of patients before 
and in 0% of patients (0/18, P  > 0.05) after H. pylori  
eradication. 

CONCLUSION: Distibution of TRVP1 and CGRP is 
altered during the development of H. pylori  positive 
chronic gastritis. The immune-staining for TRVP1, CGRP 
and SP rwemained unchanged before and after H. py-
lori eradication treatment. The capsaicin-sensitive affer-
entation is an independent from the eradication treat-
ment. The 6 wk time period might not be enough time 
for the restituion of chronic H. pylori  positive chronic 
gastritis. The H. pylori  infection might not represent the 
main pathological factor in the development of chronic 
gastritis

© 2011 Baishideng. All rights reserved.
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INTRODUCTION
The integrity of  gastric mucosa relies on the equilibrium 
between aggressive and defensive factors. The loss of  this 
balance leads to the development of  gastric disorders. 
Helicobacter pylori (H. pylori), one of  the aggressive factors, 
is a widely spread bacterium. The urease positive, Gram 
negative and highly motile bacterium is one of  the com-
monest pathogenic bacilli in humans and at least half  of  
the world’s population is infected with this organism[1,2].  
H. pylori - as a causative factor - increases the risk for de-
velopment of  human gastrointestinal disorders such as 
acute gastritis, chronic gastritis, gastro-duodenal ulcer, gas-
tric mucosa-associated lymphoid tissue lymphoma, gastric 
adenocarcinoma and it has also been implicated in iron 
deficiency anemia and in extra-gastrointestinal disorders, 
like atherosclerosis, ischemic heart and cerebrovascular 
diseases[3-9]. The eradication of  this organism has generally 
been associated with the histological improvement of  gas-
tritis[8]. 

Capsaicin-sensitive afferentation is one of  the defen-
sive mechanisms. These nerves have been shown to play 
a role in gastric mucosal protection by preventing drug-
induced mucosal injury in animals[10-12] and by decreasing 
the amount of  indomethacin (IND)-induced gastric mi-
crobleeding in healthy human subjects[13-15]. 

The capsaicin-sensitive afferent nerves have a temper-
ature-gated nonselective cation channel called capsaicin re-
ceptor or transient receptor potential vanilloid 1 (TRVP1). 
This receptor is sensitive not only for capsaicin and 
other vanilloids, but also for protons, noxious heat and 
endogenous ligands, like anadarmide, N-oleodopamine 
or lypoxygenase products[16]. TRVP1 was detected in the 
area postrema and in the nucleus tractus solitary, where 
the afferent fibres of  the vagus nerve taper. The vagus 
nerve consists of  10% efferent nerves, 90% afferents. Of  
these afferent nerves, about 10% are capsaicin-sensitive. 
The amount of  efferent nerves and the capsaicin-sensitive 
afferent nerves is roughly equal in the vagus nerve. Cap-
saicin exposure exerts various responses in these afferent 

nerves depending on dose and exposure duration (excita-
tion, sensory-blocking, long-term selective neurotoxic im-
pairment and irreversible cell destruction)[17]. During ex-
posure to small doses of  capsaicin (from ng/kg to μg/kg 
body weight) neurotransmitters, such as: substance P (SP), 
calcitonin gene-related peptide (CGRP) and somatostatin, 
are released from the nerve endings[18-20]. These mediators 
are responsible for increasing mucosal blood flow by va-
sodilatation[21], activation of  mast cells and other immune 
cells in the mucosa[22,23] and defense of  gastrointestinal 
mucosa.

The presence of  this receptor and of  released neuo-
rotransmitters has been studied in the development of  
human gastrointestinal disorders including gastritis, pep-
tic ulcer, polyp, tumor and inflammatory bowel diseases 
by immunohistology[24-26]. In our recent work significant 
changes were observed in the presence of  TRVP1, CGRP 
and SP in patients with chronic H. pylori positive gastritis 
and in histologically healthy subjects but no change could 
be detected between the patients who suffered from 
chronic gastritis without or with H. pylori infection[27]. The 
effect of  omeprazole and omeprazole-like compounds 
have also been evaluated on changes of  TRVP1, SP and 
CGRP immunodistribution in rats[28]. 

The aim of  our present study was to investigate the 
changes in the immunohistological distribution of  capsaicin 
receptor and released mediators (CGRP, SP) in the gastric 
mucosa of  healthy subjects and patients with H. pylori posi-
tive chronic gastritis before and after H. pylori eradication 
therapy.

MATERIALS AND METHODS
The observations were carried out in 38 persons, includ-
ing 20 healthy subjects and 18 patients with H. pylori posi-
tive gastritis.

Ten males and 10 females with functional dyspepsia 
were examined at the First Department of  Medicine, 
University of  Pécs; no abnormalities were found by phys-
ical, laboratory, iconographic or histological methods. 
This group was taken as histologically healthy controls 
(age: 41-67 years; mean = 52.1 years). 

Eighteen patients with H. pylori positive chronic gas-
tritis underwent physical, laboratory, ultrasonographic, 
endoscopic and histological examination at the Depart-
ment of  Medicine and Gastroenterology, Markusovszky 
Teaching Hospital, Szombathely (Hungary). The age of  
patients (6 males, 12 females) was 39 to 68 years (mean = 
56.4 years) and a questionnaire was used to determine the 
patient’s symptoms. The gastric biopsies from patients 
with H. pylori positive chronic gastritis were collected 
from the hyperaemic areas of  the gastric corpus and an-
trum by gastroscopy before and after eradication therapy. 
The time period between the first and control gastros-
copy was 6 wk. Similar gastric biopsies were taken from 
the corpus and antrum of  healthy subjects. H. pylori posi-
tive patients underwent 7 d eradication treatment with 
the combination of  double dose proton-pump inhibitor 

37 October 6, 2011|Volume 2|Issue 5|WJGPT|www.wjgnet.com



(PPI; pantoprazole 2 × 40 mg/d), amoxycillin (1000 mg 
twice daily) and clarithromycin (500 mg twice daily) ac-
cording to current European guidelines[29]. After this 1 wk 
combination therapy, patients continued to take a normal 
dose of  PPI for another week. The H. pylori infection was 
detected before and after the eradication therapy using 
the [14C] urea breath test ([14C] UBT), rapid urease test, 
Warthin-Starry silver staining and specific histological 
examinations. The gastric tissue samples were analyzed in 
the Department of  Pathology of  Markusovszky Teach-
ing Hospital, Szombathely (Hungary) and classified into 
different groups of  chronic gastritis according to the 
Sydney’s System[30]. The groups of  patients with chronic 
gastritis and histological healthy persons were established 
by an independent histopathologist. 

The immunohistological studies were carried out on 
formalin fixed, paraffin embedded tissue samples of  gas-
tric mucosa using the peroxidase-labeled polymer method 
(Lab Vision Co., Fremont, USA). SP was detected by 
the NC1/34 HL rat monoclonal antibody, the TRVP1 
receptor and CGRP were labeled using polyclonal rabbit 
antisera (all from Abcam Ltd., UK Cambridge) (Table 1). 
The immunohistochemical examinations were performed 
in the University of  Pécs and in the Histopathology Ltd., 
Pécs (Hungary).

The human examinations were permitted by the Re-
gional Ethical Committee of  University Pécs, Hungary. 
Written informed consent was obtained from all partici-
pants.

Statistical analysis
TRVP1, SP and CGRP were statistically evaluated by χ2-
probe. The results were taken to be significant, if  P val-
ues were ≤ 0.05.

RESULTS
Before H. pylori eradication, the symptoms of  patients 

with H. pylori positive chronic gastritis were unspecific: 
epigastrial pain (14/18, 77%), heartburn (13/18, 72%), 
nausea/vomiting (9/18, 50%) abdominal expansion 
(9/18, 50%), constipation (6/18, 38%).

Histopathological examination of  gastric biopsies from 
patients with H. pylori positive chronic gastritis obtained 
before eradication treatment indicated moderate and severe 
inflammation in the gastric mucosa. The H. pylori eradica-
tion therapy was successful in 16 of  18 patients (89%).

After eradication, symptoms were found to remain 
moderate in seven patients (7/18, 39%) and 11 patients 
(11/18, 61%) had no complaints after treatment.

Gastroscopy along with gastric biopsies were carried 
out in all patients after H. pylori eradication. Histologically 
healthy mucosa could be detected only in 4 (4/18, 22%) 
patients; the gastric mucosa of  the remaining patients 
(14/18, 78%) still showed moderate chronic gastritis. 

TRVP1 immune-staining indicated a fine cytoplas-
mic granulation in the epithelial cells of  gastric mucosa 
(Figure 1A). TRVP1 was detected in 37% (7/20) of  
healthy subjects, whereas H. pylori positive gastritis pa-
tients were 89% (16/18, P < 0.001) positive before and 
72% (13/18 P < 0.03) positive after eradication therapy.

CGRP staining showed fine positively stained cyto-
plasmic granules distributed in both the epithelial cells of  
gastric mucosa of  patients with H. pylori positive chronic 
gastritis and in histologically healthy persons (Figure 1B). 
Immunohistochemistry for CGRP was positive in 100% 
(18/18, P < 0.001) of  patients both before and after 
eradication (18/18, P < 0.001). In the mucosa of  healthy 
individuals this staining was found to be positive in 40% 
(8/18) of  controls.

SP was detected as small granular spot-like signals lo-
calized along the mucosal blood vessels (Figure 1C). The 
SP immune-staining was positive in 25% (3/20) of  con-
trol persons, and in 5.5% (1/18, P > 0.05) before and 0% 
(0/18, P > 0.05) after eradication in the gastric mucosa. 

The results of  the immunohistological examinations 
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Table 1  Detailed information of antibodies used

Antisera Abbreviation Species Dilution Source

Calcitonin gene-related peptide CGRP Rabbit polyclonal 1:100 Abcam, Cambridge, UK
Substance P SP Rat monoclonal 1:200 Abcam, Cambridge, UK
Transient receptor potential vanilloid 1 TRVP1 Rabbit polyclonal 1:1000 Abcam, Cambridge, UK

CGRP: Calcitonin gene-related peptide; SP: Substance P; TRVP1: Transient receptor potential vanilloid 1.

CGRP: Calcitonin gene-related peptide; TRVP1: Transient receptor potential vanilloid 1.

Table 2  Summary of the presence of capsaicin receptor, calcitonin gene-related peptide and substance P in the gastric mucosa of pa-
tients with chronic Helicobacter pylori  positive gastritis, before and after eradication therapy, obtained by immunohistochemistry  n  (%)

TRVP1 CGRP Substance P

Positive Negative Positive Negative Positive Negative

Before eradication (n = 18)    16 (88.89)        2 (11.11) 18 (100) 0 (0)      1 (5.56)    17 (94.44)
After eradication (n = 18)    13 (72.22)        5 (17.78) 18 (100) 0 (0) 0 (0) 18 (100)
Control group (n = 20) 7 (35) 13 (65) 8 (40) 12 (60) 15 (75) 5 (25)
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for TRVP1 receptor and mediators (CGRP and SP) are 
summarized in Table 2. Interestingly, when compared to 
normal mucosa, the presence of  SP decreased in the mu-
cosa obtained from patients with H. pylori positive chronic 
gastritis before and after eradication treatment (Figure 2).

DISCUSSION
The possible role(s) of  the capsaicin-sensitive afferent va-
gal nerve has been studied by our team since l980 under 
physiological and different pathological conditions in ani-
mal experiments[11,12,24], healthy subjects[31], and in patients 
with different gastrointestinal disorders[26,27].

The presence of  TRPT1, CGRP significantly increased 

in H. pylori positive chronic gastritis compared with gas-
tric mucosa of  healthy subjects. The data suggested that 
the TRVP1, CGRP could be involved in the develop-
ment of  human chronic gastritis; however no significant 
changes were obtained after classical H. pylori eradication 
treatment. SP levels decreased in patients with H. pylori 
chronic gastritis and its value was not changed by eradica-
tion treatment.

Histologically healthy gastric mucosa could be detect-
ed in only 22% of  patients at 6 wk after classical eradica-
tion treatment. It was interesting to note, however, that 
the distribution of  gastric mucosal TRVP1, CGRP and 
SP did not change in H. pylori positive gastritis after clas-
sical eradication treatment.

How can we explain this unchanged distribution?
We might need to start with the observed facts: (1) 

TRVP1, CGRP and SP can be immunohistologically de-
tected in rat and human gastric mucosa under healthy and 
different pathological circumstances; (2) The changes in 
expression of  TRVP1, CGRP and SP are a consequence 
of  activation in capsaicin-sensitive afferent nerves; (3) 
The presence of  H. pylori was proved in all patients with 
chronic gastritis in our study; (4) The eradication of   
H. pylori was successfully carried out, and that was associ-
ated with a significant decrease in patients’ complaints; (5) 
The gastric mucosa normalized in 25% of  patients; and 
75% of  patients demonstrated only moderate histological 
signs of  gastritis in their gastric mucosa after eradication 
treatment; and (6) Independently from the proof  that 
chronic gastritis is associated with H. pylori infection, the 
histological picture of  gastric mucosa indicates only a 
moderate remission.

We are able to explain the unchanged immunohisto-
chemical distribution of  TRVP1, CGRP and SP of  H. pylori 
positive chronic gastritis after eradication treatment as 
follows: (1) A 6-wk time period after eradication is not 
enough time for the complete healing of  chronic gastritis. 
Although patients’ complaints decreased and the eradi-
cation treatment was principally successful, despite the 
trend seen in gastrointestinal mucosal histology showing 
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Figure 1  Immune-staining for transient receptor potential vanilloid 1 (A), 
calcitonin gene-related peptide (B) and substance P (C) in the gastric mu-
cosa of patients with Helicobacter pylori positive chronic gastritis (× 100). 
A: The arrows show the cytoplasmic immunosignals; B: The arrows show the 
immunosignals of calcitonin gene-related peptide; C: The granular small spot-
like signals of substance P along the mucosal blood vessels are indicated by 
arrows.

Figure 2  Changes in the presence of transient receptor potential vanilloid 
1, calcitonin gene-related peptide and substance P in the gastric mucosa 
of patients with Helicobacter pylori positive chronic gastritis before and 
after eradication therapy obtained by immnohistochemistry. TRVP1: Tran-
sient receptor potential vanilloid 1; CGRP: Calcitonin gene-related peptide; SP: 
Substance P; NS: Not significant. bP < 0.01.
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lower infection, successful eradication treatment dif-
fers from the traditional and specific immunhistological 
distribution of  TVPV1, CGRP and SP; (2) A 6-wk time 
period (after eradication) might not be long enough for 
the complete histological recovery and healing of  chronic 
H. pylori (in terms of  histology and immunohistology) in 
patients; (3) H. pylori as etiological factor represents only 
one of  the factors causing chronic gastritis (at least in 
terms of  histology); (4) The immunohistological distribu-
tion of  TRPR1, CGRP and SP seems to be independent 
of  the chronic gastritis produced by different physical, 
chemical, bacteriological, immunological agents. Histo-
logically healthy gastric mucosa could be detected only 
in 4 cases of  the control biopsies and in 14 cases the 
appearance of  chronic gastritis was just moderated. Our 
data showed that gastric mucosa presented less inflam-
mation after eradication treatment. Changes in the immu-
nohistological picture of  gastric mucosa (before and after 
eradication treatment) suggest that the time period (6 wk) 
was too short for healing of  chronic gastritis by eradica-
tion treatment. That fact is confirmed by the repeated 
histological examinations; (5) It can be suggested that 
other permanent factors (stress, drugs), not responding 
to the H. pylori eradication therapy, also play a part in the 
development of  chronic gastritis; this is in accordance 
with our further observations. The presence and distribu-
tion of  TRVP1, CGRP and SP is not altered by different 
factors (H. pylori, drugs, etc.) evoking chronic gastritis; and 
(6) A low percentage of  the participants was refractory 
to the eradication therapy so that the persistent H. pylori 
infection, before and after eradication, could maintain 
the same immunohistochemical appearance and the same 
inflammatory response.

Earlier, we demonstrated that the amount of  vanil-
loid receptor, CGRP and SP increased in patients with 
chronic gastritis; however, no differences were obtained in 
their presence in gastric mucosa of  H. pylori positive and 
H. pylori negative patients[27]. The results presented clearly 
indicate that the immunohistochemical distribution of  
vanilloid receptor, CGRP and SP during the classical erad-
ication treatment in patients with H. pylori positive chronic 
gastritis is independent from the eradication treatment. 
This suggests that the function of  capsaicin-sensitive af-
ferent nerves is also independent. Capsaicin is able to 
reduce the IND-induced gastric microbleeding in human 
healthy subjects. The involvement of  TRVP1, CGRP and 
SP in different gastrointestinal disorders shows the im-
portance of  continuing such studies to better understand 
gastric defensive mechanisms in humans[15]. Similar con-
clusions were obtained from the results of  animal experi-
ments, when we applied drugs (substances) acting on both 
efferent and afferent vagal nerves[2], and received a sum-
mary of  both actions. The results of  these observations 
led us to conclude that capsaicin-sensitive afferent nerves 
are the most important physiological regulators of  gastric 
basal acid secretion (BAO) and of  chemical-induced gas-
tric mucosal damage in human healthy subjects[15,31,32]. The 
most important message of  this study is that gastric cap-

saicin-sensitive afferentation has a permanent defensive 
role in the gastric mucosa against injury produced by dif-
ferent noxious agents. Consequently the modification of  
the function of  capsaicin-sensitive afferent nerves offers 
new possibilities in the field of  human medical therapy.

The unchanged functional state of  capsaicin-sensitive 
afferentation, before and after classical eradication treat-
ment in patients, also elucidates the important defensive 
regulatory function of  TRVP1, CGRP and SP in the 
gastric mucosa of  patients with H. pylori chronic gastritis 
during the eradication treatment. This is in comparison 
with the results obtained in patients with H. pylori positive 
gastritis vs healthy persons.

COMMENTS
Background
The integrity of gastric mucosa relies on the equilibrium between the aggres-
sive and defensive factors. The loss of this balance leads to development of 
different gastric disorders. Helicobacter pylori (H. pylori) is one of aggressive 
factors, which is widely spread bacterium. At least half of the world’s population 
is infected with H. pylori and it has been taken as causative factor for develop-
ment of human gastrointestinal diseases such as acute and chronic gastritis, 
gastro-duodenal ulcer, gastric mucosa-associated lymphoid tissue lymphoma 
and different extra-gastrointestinal disorders (atherosclerosis, ischemic heart 
and cerebrovascular diseases). The eradication of this bacteria by application 
of proton pump inhibitors and antibiotics has been generally carried out in these 
patients. The presence of H. pylori can be detected by using [14C] urea breath 
test, rapid urease test, Warthin-Starrry silver and specific histological staining 
from biopsy samples obtained from antrum and corpus of the stomach. These 
observations were obliquate before the eradication treatment; meanwhile the 
success of eradication therapy can be easily checked by [14C] urea breath test. 
However, the presence of H. pylori infection can be detected by the clinically 
accepted (requirement) methods in so-called in human healthy persons (without 
any medically detectable diseases), in whom the eradication treatment is not 
medically indicated. 
Research frontiers
The vagus nerve consists of 10 percent of efferent nerves and 90 percent of af-
ferents. These afferent nerves are capsaicin-sensitive in about 10%. Capsaicin-
sensitive afferentation is one of the defensive mechanisms. These nerve have 
been shown to play role in gastric mucosal protection by preventing the drug-
induced gastric mucosal damage in animals and decrease the indomethacin-
induced gastric mucosal microobleeding in humans. The capsaicin-sensitive 
nerves having a temperature-gated non-selective cation channel called capsaicin 
receptor or transient potential receptor vanilloid 1 (TRVP1) mediate the releases 
of calcitonin gene-related (CGRP), substance P (SP) and somatostatin, which are 
responsible for increased mucosal blood flow, activation of mast cells and other 
immune cells in the in the gastric mucosa and defence of gastrointestinal tract.
Innovations and breakthroughs
TRVP1, CGRP and SP are demonstrated by immunohistochemical methods 
in the gastric mucosa. The immunohistochemical studies were carried out on 
formalin fixed, paraffin embedded tissue samples of gastric mucosa using the 
peroxidase-labeled polymer method (Lab Vision Co., Fremont, USA). SP was 
detected by NC1/34HL rat monoclonal antibody, the TRVP1 receptor and CGRP 
were labelled using polyclonal antisera (all from Abcam Ltd.,Cambridge, UK). 
The systematic examinations of above mentioned immunohistochemical stud-
ies inform us about the functional state of capsaicin-sensitive afferent nerves. 
The TRVP1, CGRP and SP can be detected well in the healthy human sub-
jects, meanwhile the expressions of TRVP1 and CGRP significantly incease in 
patients with chronic H. pylori positive and negative gastritis in association with 
the decrease of SP. In the present study, these immunohistochemical exami-
nations were carried out before and 6 wk after the eradication treatment. The 
eradication was successful in 89% percent; the histologically intact mucosa was 
obtained in 22%. It was surprising to note, that no changes could be detected 
in the extents of expressions of TRVP1, CGRP and SP in patients with H. pylori  
infection- induced chronic gastritis before and after eradication treatment.
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Applications
The capsaicin-sensitive afferent nerves have a preventive role in the gastroin-
testinal tract. That role is an independent from the eradication treatment in 
patients with chronic H. pylori positive gastritis. The stimulation of capsaicin-
sensitive afferent nerves by small doses of capsaicin might offer a new possibil-
ity in the treatment of patients with H. pylori positive chronic gastritis.
Peer review
It is an interesting study presenting new information. This report provides 
data that capsaicin-sensitive afferent nerves take place in the gastric defence 
mechanism in treatment of H. pylori and H. pylori negative chronic gastritis.
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