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Objectives. Helicobacter pylori (H. pylori) is a common gastric infection associated with extra-
gastric conditions. The association between H. pylori infection and obesity is unclear. H. pylori 
may affect gut hormones involved in food intake and energy expenditure. The aim of this study is 
to evaluate ghrelin/obestatin balance and leptin in obese subjects with H. pylori infection.  
Methods. Sixty healthy volunteers were divided into: obese and non-obese groups. Each group was 
divided into H. Pylori positive or H. pylori negative. Anthropometric parameters, H. pylori sta-
tus, serum glucose, insulin level, and lipid profile were estimated with calculation of Homeostasis 
Model Assessment Insulin Resistance (HOMA-IR). Serum levels of ghrelin, obestatin, and leptin 
were evaluated.

Results. Significant increase was found in serum glucose, insulin and HOMA-IR ratio in obese 
subjects with positive H. pylori as compared to other groups. H. pylori positive obese subjects 
showed significantly increased ghrelin, ghrelin/obestatin balance, and leptin with a significant de-
crease in obestatin as compared to negative subjects. Ghrelin/obestatin ratio positively correlated 
with weight, body mass index, waist, glucose, insulin, HOMA-IR, leptin, cholesterol, triglycerides, 
low density cholesterol and also with H. pylori antigen in the same group.

Conclusions. It can be concluded that ghrelin, obestatin, and leptin are affected by presence of 
H. pylori seropositivity in obese subjects. The higher ghrelin levels and ghrelin/obestatin ratio with 
lowered obestatin could be considered as a gastro-protective effect against inflammation induced 
by H. pylori.
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Obesity is one of the major health problems. Ac-
cording to the WHO, its prevalence has been rising 
rapidly in recent years (Zhang et al. 2015). Studies 
have suggested that some non-communicable infec-
tions as Helicobacter pylori (H. pylori) may be related 
to obesity, a condition termed as “infectobesity” (Du 
et al. 2013). H. pylori is a common infection having 
a role in the development of different gastric lesions 
(Carabotti et al. 2014). Several studies have stated that 

infection of H. pylori is associated with various extra-
gastric conditions, such as diabetes mellitus (DM), 
dyslipidemia, and cardiovascular disease (Quatrini et 
al. 2001; Choi et al. 2016).

The association between H. pylori and obesity re-
vealed contradicting results; “A meta-analysis includ-
ing 10,000 subjects detected a higher body mass in-
dex among H. pylori-positive subjects compared with 
H. pylori-negative subjects”. There was no signifi-
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cant difference regarding other coronary risk factors 
found, except the high-density lipoprotein, which is 
lower in the infected subjects (Boltin and Niv 2012). 
However, “a study showed a significant elevation 
in the body mass after eradication of H. pylori in a 
European population, a phenomenon previously ob-
served in Asian populations” (Fujiwara et al. 2002).

A large amount of epidemiologic and clinical data 
regarding associations with non-gastric systemic 
diseases and H. pylori infection have been reported, 
including cardiovascular disease and its risk factors 
(Satoh et al. 2010). However, the results of several 
other researchers failed to confirm the association 
(Sotiropoulos et al. 2006).

A defect that occurs in the obesity is the devel-
opment of resistance to the action of key metabolic 
hormones such as leptin and ghrelin (Cui et al. 2017). 
In addition, H. pylori has been shown to influence 
appetite and weight regulating hormones as ghrelin, 
obestatin, and leptin. Ghrelin, a 28-amino acid, is a 
gut-brain peptide that regulates food intake and has 
a strong growth hormone releasing activity. It stimu-
lates the hypothalamic appetite center through stimu-
lation of neuropeptides and directly regulates gastro-
intestinal function and appetite (Khosravi et al. 2016).

The chronic persistent damage to gastric mucosa, 
which occurs in H. pylori infection may affect ghrelin 
production as it is mostly synthesized and secreted by 
gastric endocrine cells leading to alterations in food 
intake and body weight (Chen et al. 2009). In adults, 
there are contradicting results regarding the relation 
between H. pylori infection and ghrelin. Studies have 
shown that H. pylori infection decreased ghrelin se-
cretion, however, studies found that H. pylori infec-
tion had no influence on plasma ghrelin levels (Osa-
wa et al. 2005; Cindoruk et al. 2007). Preproghrelin 
is a common precursor of obestatin and ghrelin. 
However, obestatin shows opposite effects to ghrelin. 
Obestatin antagonizes growth hormone secretion 
and reduces food intake. Its discovery in 2005 added 
to the complexity of understanding ghrelin (Hassou-
na et al. 2010). It is probable that ghrelin, obestatin, 
and leptin work together to regulate homeostasis and 
body weight.

Therefore, this study was aimed to investigate the 
ghrelin/obestatin balance and leptin in obese subjects 
to find out whether it is related to cardiometabolic 
risk in obese subjects with H. pylori infection.

Subjects and Methods

Subjects. This study was carried on sixty healthy 
adult male subjects aged from 30 to 50 years. Subjects 

were divided into two groups according to body mass 
index (BMI), waist circumference (WC) and waist-
hip ratio (WHR). Group 1: 30 non-obese subjects 
(BMI <30 kg/m2, WC ≤94 cm and WHR ≤0.8). Group 
2: 30 obese patients (BMI ≥30 kg/m2, WC >94 cm, 
WHR >1). Both groups were classified as H. pylori 
positive (+) or H. pylori negative (–) according to 
presence or absence of H. pylori antigen in the stool. 
Subjects with serious infections, heart, lung, kidney 
or other major organ disorders, use of drugs that may 
affect H. pylori results (antibiotics, H2 blockers, pro-
ton pump inhibitors, bismuth preparations and use 
of corticosteroids) were excluded from the study. Af-
ter approval by Ethical committee, written consents 
were taken from subjects attending Medical Research 
Institute, Alexandria University.

Anthropometrical measurements. The WC and 
WHR were measured for each subject, BMI was cal-
culated as body weight (kg)/height (m2) (Garrow and 
Webster 1985).

H. pylori antigen was detected in the stool speci-
mens by enzyme linked immunosorbant assay (ELISA).

Biochemical parameters. Seven ml fasting venous 
blood samples (10–12 h) were obtained from each 
subject at 7.00–8.00 a.m. Blood samples were allowed 
to clot for 30 min before centrifugation, centrifuged 
at 3000 rpm for 10 min to isolate sera. The serum was 
divided into 4 aliquots. One aliquot was used imme-
diately for colorimetric determination fasting serum 
glucose, lipid profile [total serum cholesterol, triglyc-
erides (TG), high density cholesterol (HDL-C), and 
low-density cholesterol (LDL-C)] (Burtis et al. 2006).

Second serum aliquot was used for Immunora-
diometric assay (IRMA) of fasting serum insulin 
(Chevenne et al. 2001) were the 125I-labeled signal-
antibody (tracer) binds to an epitope of the insulin 
molecule, which is spatially different from that rec-
ognized by the biotin capture-antibody. The two an-
tibodies react simultaneously with the antigen pres-
ent in standards or samples leading to formation of 
a capture antibody-antigen-signal antibody complex 
“sandwich”. The immuno-complex is immobilized to 
the reactive surface of streptavidin-coated test tubes 
within 2-h incubation. The reaction mixture is then 
discarded, test tubes washed and radioactivity is 
measured in a gamma counter were the concentra-
tion of antigen is directly proportional to the radio-
activity measured in test tubes (Matthews et al. 1985).

Another serum aliquot was used to estimate Ho-
meostasis Model Assessment Insulin Resistance 
(HOMA-IR) according to the formula HOMA-IR = 
fasting insulin (IU/ml) × fasting glucose (mmol)/22.5 
(Wallace et al. 2004).
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To evaluate H. pyroli status, the fourth serum ali-
quot was used to determine IgG antibodies against H. 
pylori by ELISA (Goodwin et al. 1997).

The remaining serum aliquots were stored at –70 oC 
until used for estimating the levels of total ghrelin, 
obestatin and leptin using Enzyme Immunoassay 
(EIA) Kit, an in vitro quantitative assay based on the 
competitive enzyme immunoassay principle pur-
chased from the RayBio® company (Yildiz et al. 2004; 
Hassouna et al. 2010). Intra-assay and inter-assay 
were CV<10% and CV<15%, respectively, with no 
cross reactivity. Following the manufactures instruc-
tion results were deduced from appropriately plotted 
standard curve.

Statistical analysis. Statistical analysis was per-
formed using SPSS 20 software package. Quantitative 
data were represented as mean ± standard error. The 
distributions of quantitative variables were tested for 
normality using Kolmogrov-Smirnov test and Shap-
iro-Wilk test. D’Agstino test was used if there was a 

conflict between the two previous tests. The data were 
normally distributed and parametric tests were used. 
The student t-test was used for studying differences 
between obese group and non-obese group and the 
comparison between groups was performed using 
ANOVA test. The parametric Pearson test was used 
for correlating studied serum parameters concentra-
tions ghrelin/obestatin ratio. The value p<0.05 was 
considered statistically significant.

Results

Results of anthropometric measurements and bio-
chemical findings were compared in the four stud-
ied groups using ANOVA test (Table 1). Significant 
changes were found between the four groups in all 
parameters except WHR, serum TG, HDL-C and 
LDL-C. By comparing +ve and –ve cases, no sig-
nificant differences in weight, BMI, WC, fasting glu-
cose, serum TG, HDL-C and LDL-C were detected. 

Table 1
Anthropometric measurements, serum fasting glucose (mg/dl), fasting insulin (μIU/ml), homeostatic model assessment-insulin 

resistance (HOMA-IR) and the lipid profile in obese and non-obese with and without H. Pylori.

Parameter
Obese

(n = 30)
OR

(95% LL-UL)
Non obese

(n = 30)
OR

(95% LL-UL) F p-value
–ve (n = 13) +ve (n = 17) –ve (n = 15) +ve (n = 15)

Weight 
(kg) 95.69±9.64 95.71±18.04 1 (1–1.1) 72.33±9.17a 72.40±13.17b 1 (0.9–1.1) 15.353* <0.001*

Height 
(m) 1.69±0.10 1.65±0.10 0.2 (0–31.4) 1.74±0.11 1.76±0.14 2.6 (0–937.3) 2.895* 0.043*

BMI 
(kg/m2) 33.69±3.63 35.32±4.27 1.1 (0.9–1.4) 23.77±1.12a 23.36±1.28b 0.7 (0.4–1.4) 70.390* <0.001*

Waist 
(cm) 108.08±6.61 106.0±11.03 1 (0.9–1.1) 72.93±8.81a 74.0±9.66b 1 (0.9–1.1) 64.397* <0.001*

Waist/Hip 
Ratio 0.77±0.05 0.75±0.06 0 (0–432.2) 0.75±0.08 0.75±0.09 0.5 (0–1940.6) 0.273 0.845

Fasting glucose 
(mg/dl) 91.38±9.81 105.12±19.92 1.1 (1–1.1) 78.60±11.65 83.73±7.94b 1.1 (1–1.1) 11.698* <0.001*

Fasting insulin 
(μIU/ml) 15.05±3.16 25.85±5.62a 1.7 (1.1–2.6) 8.15±1.76a 10.26±3.26b 1.5 (1–2.3) 69.475* <0.001*

HOMA-IR 1.94±0.38 3.35± 0.73a 190.1 
(2.3–15446) 1.03±0.25a 1.31±0.38b 27.9 (1–787) 73.945* <0.001*

Cholesterol
(mg/dl) 183.62±32.53 180.53±30.0 1 (1–1) 133.20±24.08a 184.20±28.18c 1.1 (1–1.2) 11.131* <0.001*

Triglycerides
(mg/dl) 149.46±32.19 142.88±41.08 1 (1–1) 122.27±31.46 132.13±30.51 1 (1–1) 1.745 0.168

HDL-C 
(mg/dl) 39.38±4.63 39.82±10.06 1 (0.9–1.1) 36.60±9.55 34.80±3.91 1 (0.9–1.1) 1.429 0.244

LDL-C 
(mg/dl) 114.46±27.29 111.94±24.45 1 (1–1) 102.60±29.50 124.87±23.82 1 (1–1.1) 1.712 0.175

Quantitative parameters are expressed as mean ± SD. F – F test (ANOVA); a – significant vs. –ve obese group; b – significant vs. +ve 
obese group; c – significant vs. -ve non-obese group. Abbreviations: BMI – body mass index; HDL-C – high-density cholesterol; LDL-
C – low-density cholesterol.
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Values of biochemical parameters were within nor-
mal changes in all groups, but it was noticed that 
obese subjects with +ve H. pylori had higher glucose, 
HOMA-IR and serum insulin levels when compared 
with other groups. As regards cholesterol level, sig-
nificant differences were obtained between –ve and 
+ve cases in non-obese subjects only. F values and p 
are shown in Table 1.

Results of serum ghrelin and obestatin levels 
showed significant differences between –ve and +ve 
cases either obese or non-obese subjects (p<0.001). 
Using ANOVA, a significant difference was noticed 
between groups (F=323.505, p<0.001*) and (F=69.071, 
p<0.001*). Obese +ve subjects demonstrated the high-
est ghrelin and lowest obestatin levels when com-
pared to other groups (Figures 1 and 2). Leptin values 
revealed that obese +ve subjects showed significant 
higher levels as compared to –ve cases. While no sig-
nificant change was obtained in non-obese subjects 
using ANOVA, a significant difference was noticed 
between groups (F=530.665, p<0.001*) and obese + ve 

subjects showed higher levels as compared to other 
groups (Figure 3).

Figure 4 illustrates findings of ghrelin/obestatin 
ratio. A significant difference obtained between –ve 
and +ve cases either obese or non-obese, also using 
ANOVA, a significant difference was noticed between 
groups (F=349.917, p<0.001*). In addition, H. pylori 
+ve subjects have significant higher ghrelin/obestatin 
ratio levels than –ve subjects in both obese and non-
obese. Obese +ve subjects demonstrated the high-
est ghrelin/obestatin ratio levels when compared to 
other groups.

Table 2 shows correlations between ghrelin/
obestatin ratio and the other studied parameters.

Discussion

The involvement of H. pylori in the pathophysiol-
ogy of obesity is still debated. The infection may be 
protective against obesity, because of the gastritis-
induced changes in some stomach hormones. How-

Figure 1. Ghrelin level (ng/ml) in obese and non-obese sub-
jects with and without H. pylori.

Figure 2. Obestatin level (pg/ml) in obese and non-obese sub-
jects with and without H. pylori.

Figure 3. Leptin level (ng/ml) in obese and non-obese subjects 
with and without H. pylori.

Figure 4. Ghrelin/obesatin ratio in obese and non-obese sub-
jects with and without H. pylori.
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ever, other studies have failed to show an association 
between H. pylori infection and reduced body mass 
index (Carabotti et al. 2014).

The present study demonstrated the association 
between ghrelin/obestatin balance and H. pylori in 
obese subjects. H. pylori is the major pathogen of 
the gastrointestinal tract. It has been suggested that 
it may influence production of some peptides in the 
stomach, which can affect appetite. The chronic per-
sistent damage to the gastric mucosa, which occurs 
in H. pylori infection, may affect ghrelin production 
and lead to changes in food intake and body weight 
(Deng et al. 2012).

H. pylori is known to play a crucial role in gastri-
tis, gastroduodenal ulcer disease, and in gastric car-
cinoma. Moreover, chronic corpus gastritis and mu-
cosal atrophy reduce gastric acid secretions. Gastrin 
and somatostatin are regulatory hormones that affect 
gastric acid secretion in the gastric mucosa. H. pylori 
infection has been shown to reduce plasma soma-
tostatin and increase plasma gastrin concentrations. 
It has been demonstrated that central ghrelin admin-
istration inhibits gastric acid secretion, but that pe-
ripheral ghrelin administration does not modify gas-
tric acid secretion in rats. Thus, the possibility exists 

that ghrelin and H. pylori infection may be associated 
(Choe et al. 2007).

It has been identified a proinflammatory signal-
ing mechanism between gastric and adipose tissues 
which is coordinated by H. pylori infection and obe-
sity (Ericksen et al. 2014). Over time, this proinflam-
matory milieu up-regulated local and systemic pro-
inflammatory factors and accelerated the process of 
gastric inflammation and even carcinogenesis. Obese 
inflamed adipose tissue, compared with lean adipose 
tissue, appears to have the unique ability to amplify 
H. pylori-associated inflammation via a complex sig-
naling loop.

It was reported that H. pylori infection causes the 
release of many pro inflammatory cytokines, such as 
interleukin (IL)-1, IL-6 and IL-8, and influences de-
creases in ghrelin production (Chuang et al. 2009). 
The relationship between H. pylori infection and 
ghrelin showed contradictory reports.

It has been reported that the plasma ghrelin con-
centrations of H. pylori-positive and -negative groups 
did not differ significantly, indicating that H. pylori 
infection has no effect on stomach ghrelin levels and 
that eradication therapy does not influence plasma or 
tissue ghrelin levels (Gokcel et al. 2003). On the other 

Table 2
Correlation between ghrelin/obestatin ratio with different parameters in each group.

Parameter
Obese Non-obese

–ve +ve –ve +ve
r p-value r p-value r p-value r p-value

Age (years) 0.094 0.761 0.169 0.518 0.250 0.369 –0.094 0.739
Weight (kg) –0.671* 0.012 0.632* 0.007 –0.313 0.256 –0.090 0.749
Height (m) 0.276 0.360 –0.004 0.989 –0.367 0.178 –0.135 0.632
BMI (kg/m2) –0.808* 0.001 0.639* 0.006 0.171 0.541 0.775* 0.001
Waist (cm) 0.197 0.519 0.633* 0.006 0.011 0.970 –0.342 0.212
Hip (cm) 0.057 0.852 –0.278 0.280 –0.069 0.808 –0.304 0.271
Waist/Hip ratio 0.110 0.721 –0.066 0.800 0.089 0.753 –0.237 0.395
Fasting glucose –0.807* 0.001 0.649* 0.005 0.021 0.940 0.609* 0.016
Fasting insulin –0.762* 0.002 0.562* 0.019 –0.279 0.314 0.582* 0.023
HOMA-IR –0.710* 0.007 0.638* 0.006 –0.219 0.434 0.774* 0.001
Cholesterol –0.732* 0.004 0.550* 0.022 0.300 0.277 0.710* 0.003
Triglycerides –0.828* <0.001 0.510* 0.036 0.105 0.709 –0.161 0.566
HDL-C 0.149 0.628 0.203 0.434 0.148 0.600 0.052 0.854
LDL-C –0.719* 0.006 0.683* 0.003 0.323 0.240 –0.151 0.591
Leptin (ng/ml) –0.134 0.663 0.007 0.978 –0.234 0.402 – –
H. Pylori Ag “stool” –0.741* 0.004 0.551* 0.022 –0.059 0.836 0.600* 0.018

Abbreviations: BMI – body mass index; HOMA-IR – homeostatic model assessment-insulin resistance; HDL-C – high-density choles-
terol; LDL-C – low-density cholesterol; Ag – antigen
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hand, other studies have shown that plasma ghrelin 
increases significantly after H. pylori eradication and 
that this leads to an increased appetite and weight 
gain and contributes to increasing obesity and gas-
troesophageal reflux disease (Nwokolo et al. 2003).

In the present study, H. pylori positive subjects 
showed significant increased ghrelin and ghre-
lin/obestatin balance and a significant decreased 
obestatin as compared to negative subjects. The most 
significant changes were observed in obese subjects. 
This is clearly evident, as a significant positive corre-
lation was found between ghrelin/obestatin balance 
and weight, BMI, WC and H. pylori antigen. Similar 
to the findings of the present work, it has been report-
ed that H. pylori-infected mucosa had more ghrelin 
than non-infected mucosa, regardless of gender and 
stomach topography (Stec-Michalska et al. 2009). 
Moreover, other researchers have found decreased 
ghrelin with increased obestatin in H. pylori-eradi-
cated subjects (Ulasoglu et al. 2013).

It is known that H. pylori infection may lead to 
the early stage of inflammatory changes described 
as non-atrophic gastritis, which causes activation of 
protective mechanisms in the mucosa and results 
in an increase in gastric ghrelin expression. This in-
crease was more prominent in the gastric mucosa of 
both male and female patients infected with H. py-
lori (Stec-Michalska et al. 2009). The authors have 
explained that ghrelin levels in the gastric mucosa 
significantly decreased with more advanced histo-
pathological changes, especially after the atrophic 
gastritis stage. It has been suggested that the level of 
this hormone can be considered as one of the mark-
ers of gastric mucosal change progression and, at the 
same time, it can be one of the indications for gas-
troscopy (Stec-Michalska et al. 2009). It has been re-
ported that plasma acylated ghrelin levels were high-
er in patients with chronic atrophic gastritis than in 
healthy subjects (Campana et al. 2007). This opposite 
tendency compared to total plasma ghrelin concen-
tration may result from the compensatory increase 
in plasma active ghrelin concentration in response 
to gastric atrophy. This hypothesis was supported 
by showing that a significant decrease in gastric 
pH was found after injection of exogenous ghrelin 
(Osawa 2008). Gastric atrophy causes an increase in 
gastric pH, leading to an increase in serum gastrin 
levels. Both the increase in acylated ghrelin and gas-
trin could represent a compensatory mechanism to 
stimulate gastric acid production. Therefore, the dis-
crepancies between our results (higher ghrelin level 
in H pylori positive patients) and the previously pub-
lished data could be explained due to different stages 

of gastric mucosa inflammatory changes (gastritis, 
peptic ulcer). It is well known that the ghrelin gene 
also encodes the obestatin peptide. It was initially re-
ported that obestatin functioned against ghrelin; for 
example, obestatin reduced refeeding, whereas ghre-
lin stimulated food intake and gastric transit (Zhang 
et al. 2005).

It is possible that ghrelin and obestatin work togeth-
er to regulate homeostasis and body weight. Similar 
to our findings, decreased obestatin levels obtained 
in obese positive H. pylori subjects, other studies in 
humans have shown that plasma obestatin levels are 
significantly lower in obese subjects, as compared to 
lean controls, indicating a role for obestatin in long-
term body weight regulation (Huda et al. 2008).

Lee et al. (2010) have reported that the stomach 
is considered an important organ for obestatin se-
cretion, because obestatin can be purified from the 
stomach and tends to be lower in gastrectomy pa-
tients. However, H. pylori infection or its treatment 
can affect gastric obestatin production (Huda et al. 
2008). Significant higher leptin levels were also found 
in the present work in obese subjects with positive H. 
pylori as compared to other groups. In addition, the 
increased leptin levels were found to correlate posi-
tively with ghrelin/obestatin balance.

Serum leptin, which is primarily synthesized by 
adipose tissue, regulates food intake and body weight 
homeostasis. Leptin is now known to be synthesized 
in the stomach as well, and this source may also be 
involved in the regulation of food intake and satiety. 
Gastric inflammation induced by H. pylori alters 
leptin secretion in the stomach. The change in gastric 
leptin level resulting from H. pylori-induced inflam-
mation may influence food intake and BMI (Cho et 
al. 2005). Eradication of H. pylori is associated with 
decreased gastric leptin levels and subsequent weight 
changes, although serum leptin levels did not change 
(Azuma et al. 2001).

Moreover, findings of the present study demon-
strated higher serum glucose, insulin levels with in-
creased HOMA-IR index and lipid profile in positive 
H. pylori obese subjects. These findings suggest that 
H. pylori infection could be considered as a risk fac-
tor for insulin resistance. These alterations may be 
explained by the low-grade inflammation which may 
influence fat turnover and support insulin resistance 
with consequent alterations of glucose and lipid me-
tabolism. A study of Aydemir et al. (2005) showed 
higher HOMA-IR scores in H. pyroli positive (HP 
+ve) individuals.

As insulin resistance can develop in the presence 
of inflammation or as a result of alterations in coun-
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ter regulatory hormones that affect insulin, H. py-
lori may thus promote insulin resistance by inducing 
chronic inflammation and affecting insulin-regulat-
ing gastrointestinal hormones (Aydemir et al. 2005).

It is commonly believed that the chronic inflam-
mation induced by H. pylori infection is strongly 
associated to the pathogenesis of diabetes, which is 
linked to general activation of the innate immune 
system with a chronic, cytokine-mediated state of 
low-grade inflammation (Fernandez-Real and Pick-
up 2008). It has been also reported that H. pylori in-
fection may influence the pathophysiology of insulin 
resistance through impairment of ghrelin and leptin 
with elevation of insulin. These are associated with 
impaired energy homeostasis, lipid metabolism, and 
insulin sensitivity (Osawa et al. 2005).

The present study showed the association between 
ghrelin/obestatin balance and increased glucose, in-
sulin and HOMA-IR values in obese subjects with 
positive H. pylori thus confirming its role in promot-
ing the insulin resistance.

It is well known that inflammation of adipose tis-
sue in obese subjects is considered a key factor in the 
pathogenesis of insulin resistance and β-cell poten-
tial auto inflammation impairs insulin secretion. H. 
pyroli-induced gastritis can affect the secretion of 
gastric related hormones such as leptin and ghrelin 
as well as gastrin and somatostatin, which may influ-
ence a predisposition to diabetes (Jeffery et al. 2011).

The obtained lipid profile in the present study in 
all groups were non-pathological. However, an as-
sociation of ghrelin/obestatin balance with the lipid 
profile were noticed in obese subjects with positive 
H. pylori. While H. pylori does not enter circulation, 
extragastric manifestations are probably mediated by 
the cytokines and acute phase proteins produced by 
the inflamed mucosa. An increase of total low-den-

sity lipoprotein cholesterol levels in infected people 
could create an atherogenic lipid profile that promote 
atherosclerosis (Buzas et al. 2014). The association of 
H. pylori infection with lipid profile changes was ob-
served earlier in 1996 in Finnish subjects, their serum 
cholesterol and TG levels were significantly higher in 
H. pylori-infected male persons after adjustment of 
age and BMI (Buzas et al. 2014). More recently, Kim 
et al. (2016) have found that subjects with H. pylori 
infection had higher total cholesterol and LDL-C, as 
well as lower HDL-C. They explained that alterations 
of lipid profile may be mediated by inflammatory cy-
tokines such as IL-1, IL-6, or tumor necrosis factor-α 
(TNF- α) through a chronic inflammatory condition 
induce by H. pylori.

A study of Gen et al. (2010) has shown beneficial 
effects of H. pylori eradication on insulin resistance, 
atherogenic lipid abnormalities and low-grade in-
flammation and suggested that H. pylori eradication 
may prevent coronary artery disease and metabolic 
syndrome.

In conclusion, based on the results obtained, the 
higher ghrelin levels and ghrelin/obestatin ratio with 
lowered obestatin could be considered as a gastro-
protective effect against inflammation induced by H. 
pylori. Ghrelin and obestatin hormones, and ghre-
lin/obestatin ratio could be considered as markers 
for gastric mucosal progression in infected subjects 
and may also reflect the effectiveness of treatment. 
However, the discrepancies between our findings and 
other reported data indicate that further research is 
needed.

Findings indicate that this hormonal imbalance 
associated with H. pylori may predispose to some 
metabolic alterations, such as insulin resistance. Ear-
ly eradication of H. pylori is recommended to control 
the associated metabolic consequences.
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