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Introduction

The healthy regulation of energy homeostasis in
humans depends on centrally-acting hormones such
as ghrelin and leptin(1). Leptin is the peptide product
of the obese (ob) gene expressed chiefly by
adipocytes and endocrine P cells in the gastric
epithelium(2). Serum leptin levels reflect body fat
stores and help maintain a stable body weight by
suppressing food intake and increasing energy
metabolism(1).

Ghrelin is a peptide hormone, which is primari-
ly produced by the X/A cells in the gastric oxyntic
mucosa(3). Ghrelin stimulates food intake, decreases
energy expenditure, and promotes weight gain(4). In
contrast to leptin, serum ghrelin levels are inversely
related to adipose tissue mass and may help maintain
energy homeostasis when nutrients are scarce(5).
Unfortunately, regulation of gastric ghrelin secretion
is poorly understood.

Helicobacter pylori (H. pylori) infection is the
major etiologic agent for chronic active gastritis, and
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ABSTRACT

Introduction: Helicobacter pylori (H. pylori) infection is common throughout the world. Ghrelin and leptin peptides play a
crucial role in the homeostasis of the human body. Previously, some studies showed that H. pylori colonization had been associated
with circulating leptin and ghrelin levels, but the certain relationship is still uncertain. The goal of this study is to determine the
effects of H. pylori infection on serum ghrelin and leptin levels and how these relates to body weight changes before and after H.
pylori eradication.

Materials and methods: This study prospectively enrolled 129 dyspeptic patients who had received an endoscopy. A fasting
blood sample was obtained from each patient for total ghrelin and leptin analysis. The body mass index (BMI) of each patient was
also calculated. 

Results: Ninety-four patients tested positive and 35 patients tested negative for H. Pylori. There was no significant difference
in the serum leptin and ghrelin levels and BMI between those with or without H. pylori infection. While serum ghrelin concentration
was significantly decreased after eradication (8.97 ± 0.61ng/ml, 6.96 ± 0.41ng/ml, p = 0.005, respectively), serum leptin concentra-
tion and BMI did not change (6.13 ± 0.86, 5.70 ± 1.1, p = 0.79, 23.43 ± 0.26, 23.16 ± 0.24, p = 0.07, respectively). 

Conclusion: However, no difference was detected in serum ghrelin and leptin levels between H. pylori infected patients and
controls, ghrelin levels were decreased with H. pylori eradication, and these differences were correlated with differences in BMI. In
conclusion, H.pylori might be play a role on body weight change.
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it also plays a crucial role in gastric and duodenal
ulcers, as well as in gastric cancer. The H. pylori-
induced inflammatory response affects many gastric
cell types, including those responsible for leptin and
ghrelin production(6). The elimination of H. pylori by
antimicrobial therapy has been reported to increase
food intake and increase weight which suggests that
H. pylori could play a role in the regulation of leptin
and ghrelin expression. Also, body mass index
(BMI) has been reported to increase or decrease fol-
lowing H. pylori eradication(7,8). In previous studies,
H. pylori colonization has been associated with cir-
culating leptin and ghrelin levels, but the relationship
between the H. pylori status and their levels is still
uncertain(7,9-20).

We hypothesized that gastric H. pylori colo-
nization affects the physiologic regulation of gut hor-
mones involved in food intake, energy expenditure,
and body weight maintenance. The hormones,
including ghrelin and leptin affect overall metabolic
function, so that decreasing H. pylori in the popula-
tion may be causally associated with increasing obe-
sity. We determined serum ghrelin and leptin concen-
trations before and after H. pylori eradication in
healthy subjects.

Materials and methods

Patients
The study subjects were 129 patients referred

for an upper gastrointestinal endoscopy procedure
from Feb 2011 to Jan 2012. The study was approved
by the Kecioren Research Hospital Ethics
Committee, Kecioren research Hospital, Ankara,
Turkey (Ethics Committee approval no: 147; date:
10/10/2012). 

Informed written consent was obtained from all
patients after explaining the methods of the study.
The exclusion criteria were the following: age < 18
or > 65 years, pregnancy, BMI > 30 kg/m2, diabetes
mellitus, celiac disease, irritable bowel disease, his-
tory or diagnosis of colorectal disease, systemic
infection, thyroid and liver diseases, impairment of
kidney function test, use of medications effective
against H. pylori during the preceding 3 months,
alcohol abuse, drug addiction, chronic corticosteroid
or nonsteroidal anti-inflammatory drug use, and prior
gastrointestinal surgery. 

Clinical evaluation and specimen collection
All patients presented after a 12-hour

overnight fast. Before the scheduled endoscopy, a

physician conducted a preprocedure evaluation,
which included taking a patient history and admin-
istering a physical examination. Demographic and
clinical informations were collected via a question-
naire administered by trained interviewers at
admission into the study. Height and weight were
recorded for each participant, and BMI was calcu-
lated as weight (kilograms) divided by height
(meters squared). Immediately prior to endoscopy
and eight weeks after eradication therapy, a 15 ml
blood sample was collected, centrifuged, and
stored as serum at -800C until examined.

Endoscopy
A complete endoscopic evaluation of the esoph-

agus, stomach, and duodenum up to the second por-
tion was performed with a Video Endoscope
(Fujinon EG-450 WR 5 0, Japan). Two biopsies were
obtained from the gastric antrum and body for histo-
logical examination. The physicians performing the
endoscopy were blinded to the H. pylori status of the
subjects and used identical techniques in obtaining
biopsies from each subject. Biopsies were stained
with hematoxylin-eosin for tissue diagnosis and with
Giemsa to detect the presence of H. pylori. 

Histopathological examination
Corporal and antral biopsies were examined by

specialized gastrointestinal pathologists. In case of
the histological examination of gastric biopsy speci-
mens proved positive for bacterial cells with charac-
teristic morphological features typical of H. pylori
these patients were categorized as H. pylori+. Each
sample was evaluated for the presence and grade of
chronic gastritis, acute gastritis, and atrophy/intesti-
nal metaplasia in the body and antrum.

Serum peptide determination
• Cytotoxin-associated gene A (CagA) analysis
Serum cytotoxin-associated gene A (CagA) was

measured with a commercial kit according to the
manufacturer’s instructions (Japan Institute for the
Control of Aging [JaICA®], Shizuoka, Japan).

• Ghrelin analysis
Serum samples were assayed for immunoreac-

tive ghrelin concentration using a commercial
radioimmunoassay (RIA) (Phoenix Pharmaceuticals,
Europe Phoenix GMBH, Karlsruhe, Germany). The
lower and upper limits of detection for this assay
were 0 and 100 ng/ml, respectively.

• Leptin analysis
Serum leptin levels were determined in all
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groups using a commercially available RIA (Linco,
Inc., St. Charles, MO, USA) with the lower and
upper limits of detection for this assay of 0 and 100
ng/ml, respectively.

Eradication of H. pylori 
All patients received a quadruple therapy pro-

gram for 14 days consisting of 300 mg colloidal bis-
muth subcitrate (equivalent to Bi2 O3 120 mg, two
tablets taken orally one hour before breakfast and
dinner); tetracycline hydrochloride, 500 mg (qid, one
hour after meals and at bedtime, with a glass of
water); metronidazole, 500 mg (tid, after meals) and
proton pump inhibitor (PPI) (rabeprazole 20 mg, bid,
30 minutes before meals). 

Three groups were formed according to CagA
status (negative, positive/CagA negative, and posi-
tive/CagA positive groups), and serum ghrelin and
leptin levels and BMI were compared among these
groups before and after treatment.

Statistical analysis 
SPSS (Statistical Package for the Social

Sciences) software version 15.0 for Windows (SPSS
Inc., Chicago, IL) was used for statistical analysis.
Data are expressed as mean ± SD or median depend-
ing on the distribution of the values. Continuous
variables were compared using a Student’s t-test.
Distribution of the groups was analyzed using the
Kolmogorov-Smirnov (KS) test. Correlations were
analyzed using the rank test, with a value of P ≤
0.005 considered as significant to allow for an over-
all 5% Type I error. Categorical variables were com-
pared using the independent t-test and the Mann-
Whitney U test for two groups, and the Kruskal-
Wallis test for the remaining two groups. P value of
less than 0.05 was accepted as statistically signifi-
cant.

Results

One hundred and twenty-nine patients (72
[55.8%] female and 57 [44.2%] male) were included
in the study. The mean age of the patients was 36.8
± 10.9 years. The age range was from 18 to 64 years.
There was no significant difference with regard to
mean age between males and females (Table 1). 

BMI values were found to be between 24.9 and
29.9 kg/m2 in 25 patients, between 20 and 24.9 kg/m2

in 100 patients, and less than 20 kg/m2 in 4 patients.
By histopathological examination, H. pylori

was positive in 94 patients (73%), while it was nega-

tive in 35 patients (27%). Antibodies against CagA
were analyzed for 87 positive patients. Of these, 54
were positive for antibodies against CagA while the
remaining 33 did not bear CagA strains.
Demographic and clinical characters of all groups
are shown in Table 1. There was no significant dif-
ference between the negative, positive/CagA nega-
tive, and positive/CagA positive groups with respect
to gender, age, BMI, and cholesterol (Table 1). 

Of 94 positive patients, 7 did not come to con-
trol, and 8 did not accept eradication therapy.
Hence, 79 were given prescription medications for
H. pylori eradication. The study flow chart is shown
in Figure 1. 

The eradication rates were found to be 64.5%
(Intent to treat [ ITT ]; n:79) (95% CI 0.53 and 0.75)
and 89% (per protocol [ PP ]; n:57) (95% CI 0.81
and 0.97) (Figure 1).
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H.pylori (-) H.pylori (+)
CagA (-)

H.pylori (+)
CagA (+) p 

Mean age, year 37.2±12.7 35.5±10.2 37.8±10.2 0.6

Female/male
(n,%)

21/14
(17.2/11.5)

35/19
(28.7/15.6)

14/19
(11.5/15.6) 0.1

Glucose (mg/dl) 89±11.5 92±15 89±12 0.44

Total cholesterol
(mg/dl)      166.85 170.2 179.1 0.75

LDL (mg/dl) 100.2 103.1 109.6 0.65

TRG (mg/dl) 115.8 109.3 138.4 0.28

Ghrelin (ng/ml) 9.5 ± 0.5 8.3 ± 0.5 9.2 ±0.8 0.53

Leptin (ng/ml) 7.2 ± 1.4 6.6 ± 1.24 6.3 ± 0.7 0.59

BMI (kg/m2) 23.3 ± 0.3 23.2±0.1 23.2±0.2 0.9

Table 1: Demographic, clinical, and biochemical charac-
ters of all groups.
H.pylori: Helicobacter pylori, LDL: Low density lipoprotein
TRG: Triglycerides BMI: Body Mass Index

Fig: 1: Study flow chart.



There was no significant difference in mean
levels of ghrelin among the negative, positive CagA
negative, and positive CagA positive groups (9.516 ±
0.55 ng/ml; 8.396 ± 0.53 ng/ml; 9.240 ± 0.85 ng/ml;
p = 0.53, respectively) (Figure 2) (Table 1).

There was no significant difference in mean
levels of leptin among negative, positive CagA nega-
tive, and positive CagA positive groups (7.272 ±
1.45ng/ml; 6.631 ± 1.24 ng/ml; 6.369 ± 0.74 ng/ml;
p = 0.59, respectively) (Figure 2) (Table 1).

There was no significant difference among neg-
ative, positive CagA negative, and positive CagA
positive groups with respect to BMI (23.26 ± 0.19
kg/cm2; 23.29 ± 0.32 kg/cm2; 23.30 ± 0.35 kg/cm2; p
= 0.9, respectively) (Figure 2) (Table 1). 

Patients with a negative urea breath test after
eradication therapy were analyzed for serum ghrelin
and leptin levels.

While before treatment mean ghrelin levels
were 8.97 ± 0.61ng/ml, after treatment mean ghrelin
levels were 6.96 ± 0.41ng/ml. After treatment mean
ghrelin levels were significantly lower than before
treatment levels (p = 0.005). There was no signifi-
cant difference between the before treatment and
after treatment periods with respect to leptin levels
(6.1 ± 0.23ng/ml, 5.7 ± 0.42ng/ml, respectively) (p =
0.059) (Figure 3).

There was no significant difference between
before treatment and after treatment BMI values
(23.43 ± 0.26 kg/cm2, 23.16 ± 0.24 kg/cm2, respec-
tively) (p = 0.07) (Figure 3). 

The difference in before treatment and after
treatment ghrelin levels was negatively correlated
with the difference in before treatment and after
treatment BMI values (r = -0.29, p = 0.036), but
there was no correlation between the difference in
before treatment and after treatment leptin levels and

before treatment and after treatment BMI levels (r =
0.019, p = 0.89).

Discussion

H. pylori causes chronic inflammation, atrophy,
and mucosal changes in the gastric mucosa. That is
why the impact of leptin and ghrelin production
according to their serum levels in H. pylori infection
is an intriguing issue.

Several studies which have detected lower cir-
culating ghrelin levels in H. pylori infections have
been found in the literature(10,13,15,21-32). It was thought
that the main reason for the decrease in ghrelin levels
was gastric atrophy. Two studies which used
pepsinogen as a marker of atrophy found a correla-
tion between pepsinogen and the ghrelin level(15,17).
The site of gastric involvement in H. pylori infec-
tions is similar to the localization of ghrelin secret-
ing/producing cells. This might be the reason for the
decreased ghrelin level in infections, but there are
many another things which can cause gastritis. For
example, Checchive et al. have compared the serum
ghrelin levels between patients with and without
autoimmune gastritis and found lower ghrelin levels
in patients with autoimmune gastritis than in the con-
trols, which is similar to some studies conducted on
H. pylori infected patients(33).

This difference existed even after H. pylori pos-
itive subjects were excluded. Therefore, this study
gives rise to the idea that there is not a significant
effect of H. pylori bacteria on serum ghrelin level.
Similarly, in our study, there was no significant dif-
ference in ghrelin levels between positive and nega-
tive groups. Furthermore, Checchi at al. have pointed
out there was a strong negative correlation between
gastric mucosal damage and serum ghrelin levels,
and they emphasized that serum ghrelin levels might
be a specific and sensitive marker to determine gas-
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Fig: 2: Before and after treatment mean serum ghrelin,
leptin and BMI levels.
BMI: Body Mass Index
H.pylori: Helicobacter Pylori

Fig: 3: Before and after treatment serum ghrelin, leptin
and BMI levels.
BMI: Body Mass Index



tric mucosal damage, whether positive or not. It is a
fact that measurement of the serum ghrelin level is
an easier method to employ than the measurement of
the pepsinogen 1/pepsinogen 2 ratio for determining
gastric atrophy(34).

While many researchers have shown that there
was no relationship between H. pylori infection and
serum ghrelin levels, 10 other studies showed that
the ghrelin level was lower in H. pylori infected peo-
ple(10,12,17,35,36-41). One hundred and twenty-nine female
and male patients were included in our study, and
serum ghrelin levels were found to be unchanged by
H. pylori infection.

In this study, we measured serum ghrelin levels
8 weeks after the end of therapy. The mean serum
ghrelin level was decreased. In a study conducted by
Nwokolo et al., one of the first studies in this field,
conducted on 10 patients, an increase in serum ghre-
lin levels was detected after H. pylori eradication.
Accordingly, it was believed to have increased pro-
duction of gastric mucosal ghrelin which caused
weight gain after H. pylori eradication(8,18). We
encountered different results regarding the changes
in serum ghrelin levels after H. pylori eradication
than were found in previous studies(8,15,24,42,43). While
some have detected an increase in serum ghrelin lev-
els after H. pylori eradication, others have observed
no change in the serum ghrelin level after H. pylori
eradication(17,22,23,32,44).

The largest study in this field was performed by
Osawa et al., and they showed a significant decrease
in serum ghrelin levels after H. pylori eradication(45).
While the after treatment measurements were per-
formed in the 3rd and 4th months after the end of ther-
apy in the mentioned study, Pacifico et al. had the
longest follow-up time by measuring serum ghrelin
levels 12 months after H. pylori eradication, and
they showed a significant decrease in serum ghrelin
levels after eradication(36).

Alterations in serum ghrelin level after H.
pylori eradication treatment can be related to the type
of the H. pylori bacteria. Isomoto et al. detected an
association between the H. pylori type and alter-
ations in gastric mucosal ghrelin level.27,41 They
found lower serum ghrelin levels in Type 1 H. pylori
infection, which express strong virulence factors
such as CagA and VacA, than in Type 2 H. pylori
infections. In contrast, in our study, when comparing
the CagA positive and negative groups, there was no
significant difference noted in serum ghrelin levels
before and after H. pylori eradication treatment
between groups.

It is widely known that weight gain after H.
pylori eradication is a fact(46,47). However, there have
been claims of increases in serum ghrelin levels after
H. pylori eradication, but this has not yet been
proven. A review of the literature presents varying
and conflicting results. Only Osawa et al. have inves-
tigated BMI in follow-up after H. pylori eradication.
They found that serum ghrelin levels decreased after
H. pylori eradication and have been correlated
inversely with gain weight, similar to the findings of
our study. 

It is well-known that H. pylori infections can
cause a decrease in appetite. For this reason, the
impact of this infection on serum leptin levels, which
are accepted as a satiety hormone and have a regula-
tory role on food intake, has been intriguing. There
are conflicting results about serum leptin levels, H.
pylori infection, and its eradication. Two studies
showed that serum leptin levels were lower in H.
pylori infected patients than in the control group(35,36).
Several others showed no change in serum leptin lev-
els(12,15,48). There are conflicting data on the effects of
H. pylori eradication on serum leptin levels, too(21,48).
Similar to our study, results from  Kebapcilar’s
Turkish study and two Japanese studies showed no
change in serum leptin levels after H. pylori eradica-
tion(7,49,50). This study showed that there was no differ-
ence in serum leptin level between positive and neg-
ative patients and that H. pylori eradication did not
affect serum leptin levels. 

In conclusion, although there is an opinion that
H. pylori induced infection can cause alterations in
serum ghrelin levels depending on the gastric mucos-
al damage and alterations in serum leptin levels
depending on the systemic inflammatory effect, there
has been conflicting data which either support or
refute this thesis. In our study, however, no differ-
ence was detected in serum ghrelin and leptin levels
between H. pylori infected patients and controls,
ghrelin levels were decreased with H. pylori eradica-
tion, and these differences were correlated with dif-
ferences in BMI. In order to obtain accurate informa-
tion about this issue, further larger scale studies with
longer follow-up times are needed.
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