
Archives of the Balkan Medical Union
Copyright © 2018 Balkan Medical Union

vol. 53, no. 3, pp. 324-329
September 2018

Résumé

Le niveau de la ghréline et les types d’habitude ali-
mentaire lors de la combinaison du syndrome de 
l’intestin irritable, de l’hypertension artérielle et de 
l’obésité

Contexte. La ghréline régule la motilité du tractus 
gastro‑intestinal, la nature du comportement alimen‑
taire, a un effet cardioprotecteur, augmente la vasodi‑
latation et régule la tension artérielle.
Objectif. Etudier le niveau de la ghréline basale et 
postprandiale chez les patients présentant une com‑
binaison de l’hypertension, le syndrome du côlon 
irritable sur le fond de l’obésité et du comportement 
alimentaire .
Méthodes. L’étude a porté sur 24 patients avec syn‑
drome du côlon irritable, constipation, poids normal, 
18 patients avec de l’hypertension de 2‑ème degré sur 
le fond de l’obésité et 54 patients souffrant de troubles 
concomitants (syndrome du côlon irritable avec consti‑
pation sur le fond de l’hypertension et l’obésité I‑III). 

AbstRAct

Introduction. Regulation of gastrointestinal motility 
and eating behavior is one of the well‑known ghrelin’s 
effects. However, its cardioprotective effect, as well as 
vasodilatory action and participation in arterial pres‑
sure regulation, are not sufficiently studied.
Objectives. To study fasting and postprandial ghrelin 
levels and eating behavior in patients with comorbid‑
ities such as irritable bowel syndrome, arterial hyper‑
tension, and obesity.
Materials and methods. The study included 24 pa‑
tients with irritable bowel syndrome, constipation and 
normal body mass index, 18 patients with arterial hyper‑
tension and obesity, and 54 patients with irritable bowel 
syndrome, constipation, arterial hypertension, and obe‑
sity. Blood pressure monitoring was performed in all 
patients and fasting and postprandial ghrelin levels in 
blood serum were measured, as well as eating behavior 
type, using the Dutch Eating Behavior Questionnaire.
Results. Results of 24‑hour blood pressure monitor‑
ing showed a more significant rise in blood pressure, 
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INtRoDuctIoN

Ghrelin is a peptide consisting of 28 amino ac‑
ids, synthesized by the X/A cells of stomach mucous 
membrane, and acts as an endogenous ligand for the 
receptors of secretory growth hormone, affecting 
food ingestion, energy homeostasis, and gastrointes‑
tinal motility1. Ghrelin has a cardioprotective effect 
in cases of ischemia, it also increases vasodilation and 
regulates arterial pressure2. Receptors capable of ex‑
pressing ghrelin are found in endothelial and smooth 
muscle cells of blood vessels, as well as in the right 
atrium and left ventricle’s myocardium3.

 Negative correlations were found between plas‑
ma ghrelin level, body mass index (BMI) and blood 
pressure (BP), especially between the latter indicator 
and des‑acyl ghrelin in patients suffering from ar‑
terial hypertension4. There was detected a baseline 
ghrelin level decrease in obese patients with arteri‑
al hypertension, compared to the healthy ones with 
a normal BMI, although there was no significant 
correlation between the level of this hormone and 
arterial pressure. There was observed a significant in‑
crease in ghrelin’s concentration after the treatment 

of patients with cilazapril and its decrease due to the 
influence of bisoprolol4. In the opinion of Tokudome 
et al, ghrelin may regulate blood pressure through 
the stimulation of autonomic nervous system5. The 
risk of cardiovascular events is also associated with 
ghrelin level according to the SCORE assessment 
system for countries with higher cardiovascular risk, 
especially at a low peptide level6.

Ghrelin level also positively correlates with obe‑
sity, though this dependence is not gender‑specific. 
Excess body weight serves as a basis for the develop‑
ment of arterial hypertension7. Obesity also serves as 
a background for the development of irritable bowel 
syndrome with constipation (IBS‑C), whose frequen‑
cy, according to Aasbrenn et al8, is twice higher in 
people with excess body weight than in those with 
normal BMI. Other researchers point to a more fre‑
quent combination of IBS‑C and obesity, as well9. 
However, it still remains unknown which of the two 
diseases is primary10.

There can be often observed a combination of 
gastrointestinal diseases and primary arterial hyper‑
tension, in particular, the combination of the latter 
and IBS‑C, which defines some new clinical features 

Tous les patients ont subi une surveillance de la pres‑
sion artérielle ambulatoire, et les niveaux de ghréline 
postprandiale dans le sérum et la nature du com‑
portement alimentaire ont été mesurés à l’aide d’un 
questionnaire néerlandais Dutch Eating Behavior 
Questionnaire.
Résultats. Les résultats de la surveillance quoti‑
dienne pendant 24 heures ont montré une augmenta‑
tion significative de la pression sanguine ainsi qu’une 
prédominance du profile non‑Dipper, rencontrés en 
40,0% des patients avec la combinaison entre le syn‑
drome du côlon irritable et la constipation, l’hyperten‑
sion artérielle et l’obésité de deuxième degré et en 70% 
des patients avec de l’obésité de troisième degré. Le 
niveau élevé de la ghréline postprandiale dans le sérum 
chez les patients atteints du syndrome du côlon irri‑
table avec constipation, hypertension et obésité contri‑
bue à la domination des types externes et émotionnels 
dans le comportement alimentaire .
Conclusions. La pathologie étudiée associée syn‑
drome du côlon irritable avec constipation, hyperten‑
sion artérielle et obésité) manifeste des taux plus élevés 
de la pression artérielle, un profil quotidien à prédomi‑
nance des concentrations non‑Dipper, l’augmentation 
postprandiale de la ghréline et violations du compor‑
tement alimentaire.

Mots-clés: ghréline, syndrome du côlon irritable, 
l’hypertension, l’obésité, comorbidité.

as well as a predominance of the non‑dipper profile, 
encountered in 40.0% of patients with the associa‑
tion of irritable bowel syndrome‑constipation, arterial 
hypertension and 2nd degree obesity, and in 70% of 
patients with 3rd degree obesity. The increased level of 
postprandial serum ghrelin in patients with this co‑
morbid pathology contributes to the predominance of 
external and emotional types of eating behavior, which 
were found in 37.5% and 34.2% of patients with the 
combination of these pathologies with obesity the 1st 
degree, 45.0% and 40.0% – with 2nd degree obesity 
and 60.0% and 40.0% – with 3rd degree obesity.
Conclusions. The studied combined pathology (ir‑
ritable bowel syndrome with constipation, arterial 
hypertension, and obesity) is accompanied by higher 
blood pressure, non‑dipper blood pressure profile pre‑
dominance, increased postprandial ghrelin level and 
eating disorders.

Keywords: ghrelin, irritable bowel syndrome, arterial 
hypertension, obesity, comorbidity.

Abbreviations BS‑C – irritable bowel syndrome with 
constipation; AH – arterial hypertension; BMI – body 
mass index; BP – blood pressure; SBP – systolic blood 
pressure; DBP – diastolic blood pressure; 24H BP – 
24 hour average blood pressure; BPI – 24 hour blood 
pressure index.
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in the course of both diseases and reduces the effec‑
tiveness of their treatment and prognosis11. This kind 
of combination is likely to be caused by substantial 
incidence of these diseases, their clinical and social 
significance. Among the common risk factors for 
both pathologies are genetic factors, nutritional fea‑
tures, changes in gastro‑entero‑pancreatic functions, 
increased tone of the sympathetic nervous system, or 
imbalance of both parts of autonomic nervous sys‑
tem, decreased number and functional activity of 
ghrelin‑producing cells, vasointestinal polypeptide, 
which plays the role in neuro transmissivity process‑
es and regulation of gastrointestinal functions. All 
of these mechanisms depend on ghrelin level in one 
way or another12,13.

It can be seen from the data above that the 
ghrelin’s effect on the course of irritable bowel syn‑
drome combined with arterial hypertension and 
obesity has not been adequately studied and certain 
statements are contradictory.

the objectIve of ouR stuDy was to evaluate the 
basal and postprandial ghrelin levels and the type of 
eating behavior in patients with irritable bowel syn‑
drome and constipation, arterial hypertension and 
obesity.

mAteRIAls AND methoDs

The group of study included 24 patients with 
irritable bowel syndrome with constipation (IBS‑C) 
and normal BMI, 18 patients with stage 2 arterial 
hypertension (AH) and obesity without intestinal 
function disorders, and 54 patients with comorbid 
pathology of IBS‑C, obesity, and stage 2 AH.

The prospect ive study took place in 
the University Clinic of Ivano‑Frankivsk National 
Medical University, Ukraine, between January 2016 – 
December 2017. All the patients were hospitalized in 
the clinic. In all the patients, clinical examination, 
laboratory tests and other paraclinical investigations 
(electrocardiogram, ultrasound, 24‑hour blood pres‑
sure monitoring) have been performed. The Roman 
criteria III were used to establish the diagnosis of 
IBS‑C. The body mass index was determined in all 
the patients.

The exclusion criteria were uncontrolled AH 
(malignant), heart failure functional class NYHA 
III‑IV, organic bowel disease (Crohn’s disease, ulcer‑
ative colitis, cancer), mental illnesses.

24 patients of the group with comorbid pathol‑
ogy were diagnosed with 1st degree obesity (BMI 
32.7±0.24 kg/ m2), 20 patients with 2nd degree obesity 
(BMI 37.3±0.3 kg/ m2) and 10 patients with 3rd degree 
obesity (BMI 42.6±0.5 kg/ m2). The BMI of patients 

with IBS‑C was 21.7±0.4 kg/m2, and 34.3±0.7 kg/m2 

in patients with AH and obesity. 18 obese patients 
with stage 2 AH, without functional bowel disor‑
ders, have also been examined. We studied ghrelin 
level in the blood serum of fasting patients and 1 
hour after eating, by immunoassay method, using 
Ray Biotech Human Ghrelin EIA (USA) sets. At the 
same time, eating behavior type was studied in all 
the patients, using DEBQ (Dutch Eating Behavior 
Questionnaire)14.

The study protocol was approved by the Ethics 
Committee of Ivano‑Frankivsk National Medical 
University (the protocol No 8 of 24.10.2014). All pa‑
tients signed the informed consent to participate in 
the study. The study was conducted in accordance 
with the principles of the Helsinki Declaration of 
the World Medical Association “Ethical Principles of 
Medical Research with the Involvement of a Human 
as a Research Object“ dated 01.10.2008, No. 900_005.

24‑hour blood pressure (24H‑BP) monitoring was 
carried out with the help of the “Cardiosens AD“ de‑
vice (produced by the National Aerospace University 
M.Y. Zhukovskyi, Ukraine). The protocol included BP 
measurements every 15 minutes during daytime (from 
6.00 a.m. to 11.00 p.m.) and every 30 minutes during 
the nighttime period (from 11 p.m. to 6.00 a.m.). The 
results of the study involved more than 50 qualita‑
tive measurements during 24‑hours. With the help of 
the computer program accompanying this device, 24 
hours average blood pressure (24H‑BP) was calculat‑
ed; nighttime average blood pressure (nighttime BP); 
daytime average blood pressure (daytime BP); pres‑
sure time index (PTI) – % of measurement results, 
exceeding the norm > 50%;  morning BP rise and 24 
hours average blood pressure index (24H BPI). The 
patients whose nighttime fall of SBP and DBP equaled 
10‑20% were considered dippers, those with less than 
10% nighttime fall – non‑dippers, more than 10% – 
over‑dipper, less than 0% – night – peaker.

There were 58.3% women and 41.7% men pa‑
tients, having IBS‑C and normal BMI, and 59.3% 
women, 40.7% men patients with combined pathol‑
ogy. The stool frequency of patients with combined 
pathology and 1st degree obesity was 1.9±0.1 acts of 
defecation per week. Patients with 2nd and 3rd degree 
obesity had 1.5±0.1 and 1.4±0.2, respectively, acts of 
bowel defecation per week. Dull or colicative pain 
in the lateral parts of the abdomen disturbed 66.7% 
of patients with comorbid pathology and 1st degree 
obesity, 90.0% of patients with 2nd degree obesity, 
and 87.5% of 3rd degree obese patients. 54.2% of 
patients with IBS‑C and normal BMI suffered from 
pain in the lateral parts of the abdomen. The feeling 
of incomplete defecation was noted by 79.1% of pa‑
tients with comorbid pathology and 1st degree obesity, 
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90.0% of patients with 2nd degree obesity, and all pa‑
tients with 3rd degree obesity.

The results of ghrelin measurements, values 
of 24H blood pressure monitoring, and question‑
naire of patients were processed statistically, using 
the standard package of Statistica 8.0 program for 
Windows and the package of statistical functions 
of the Microsoft Excel program. The reliability of 
dependent and independent variables was estimat‑
ed by using the t‑criterion of Student, and the dif‑
ference was considered to be significant at p˂0.05. 
A pairwise correlation analysis of basal ghrelin and 
24H average systolic blood pressure values was per‑
formed, with calculation of Pearson correlation co‑
efficient –r.

Results

The analysis of 24H‑BP monitoring results 
showed the rise of both systolic (SBP) and diastol‑
ic (DBP) blood pressure values with the increase of 
obesity degree in patients with combined pathol‑
ogy (Table 1). The SBP values were 1.3, 1.45 and 
1.5 times higher (p

1,2,3
˂0.05) in obese patients with 

IBS‑C and AH than in non‑obese patients with IBS. 
The DBP values were also 1.1, 1.2 and 1.3 times 
higher (p1,2,3

˂0,05), respectively. The bowel function 
disorders in the form of prolonged constipation also 
contributed to the rise of 24H‑BP values in patients 
with 2nd and 3rd degree obesity, contrasting to the 
values of patients with AH and 1st degree obesity, by 
11.3‑15 mm Hg (SBP) and 10.5 –18.8 mm Hg (DBP), 
respectively.

The non‑dipper BP profile was diagnosed more 
frequently in obese patients with association of IBS‑C 
and AH, compared to obese patients with AH and 
without IBS‑C, especially if a higher degree of obesi‑
ty. In particular, the non‑dipper profile was observed 
in 33.7% of patients with combined pathology and 1st 
degree obesity. The dipper profile was encountered in 
8.3% of patients, and night peaker profile in 16.7%. 
In cases of combined pathology and 2nd degree obesi‑
ty, the proportion of patients with non‑dipper profile 

increased to 40.0% and night‑peaker – up to 30.0%, 
while dipper and over‑dipper profiles were registered 
in 20.0% and 10.0% of patients. In patients with 
IBS‑C, AH and 3rd degree obesity, the non‑dipper 
profile was encountered in 70.0% of cases, while 
night‑peaker was observed in 10.0% and dipper – 
only in 20%. At the same time, in patients with 2nd 
stage AH without functional bowel disorder, the 
non‑dipper, night – peaker, dipper and over‑dipper 
profiles were diagnosed in 27.8%, 11.1%, 44.4 % and 
16.7% cases, respectively.

Fasting ghrelin level in non‑obese patients with 
IBS‑C equaled 21.69±1.92 pg/mL, decreasing to 
17.13±1.29 pg/mL after eating (fasting ghrelin level 
in healthy people equaled 46.15±4.89 and decreased 
by 2.7 times after eating, to 6.91±2.96 pg/mL), while 
SBP and DBP values increased. Patients with AH, 
IBS‑C and 1st, 2nd or 3rd degree obesity had lower 
fasting ghrelin levels (25.43±2.96, 10.06 ±0.94 and 
4.02±0.80 pg/mL, respectively). It was established a 
correlation between fasting ghrelin level and SBP val‑
ues in patients with comorbid pathology and obesity 
(r = –0,68, p<0,01 in 2nd degree obesity and r = –0,72, 
p<0,02 in 3rd degree obesity).

Postprandial ghrelin level in patients with co‑
morbid pathology increased by 1.5, 2.1 and 2.7 times 
in patients with 1st, 2nd and 3rd degree obesity, respec‑
tively (unlike in healthy and non‑obese patients with 
IBS‑C and AH).

The analysis of eating behavior type in obese 
patients with IBS‑C and AH showed the predomi‑
nance of the external and emotional type, revealed in 
37.5% and 54.2% of patients with 1st degree obesity; 
45.0 and 40.0% of patients with 2nd degree obesity; 
60.0 and 40.0% of patients with 3rd degree obesity, re‑
spectively. 61% of obese patients with AH had eating 
behavior disorders, 45.5% of restrictive type, 36.3% 
of emotional type and 18.2% of external type of be‑
havior. The restrictive type of behavior was dominant 
in 62.5% of surveyed patients with IBS‑C, normal 
blood pressure and normal BMI.

Table 1. 24 hours blood pressure monitoring values in patients with different types of comorbid pathology

Groups of patients
Values of 24H blood pressure monitoring

Systolic (mmHg) Diastolic (mmHg)

Patients with IBS‑C and normal BMI 101.7±2.4 85.9±2.0

Patients with AH and obesity 136.2±2.5 90.2±2.1

Patients with AH + IBS‑C + 1st degree obesity 136.6±2.7* 93.2±1.9*

Patients with AH + IBS‑C + 2nd degree obesity 147.5±2.2*# 100.7±2.4*#

Patients with AH + IBS‑C + 3rd degree obesity 151.2±3.4*# 109.0±1.7*#
Legend: * reliable, compared to values in patients with IBS‑C and normal BMI; # reliable, compared to AH with obesity and without functional 
bowel disorders.
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DIscussIoN

The higher values of arterial pressure observed 
in patients with association of IBS‑C and AH are to 
some extent consistent with the results of Holeski et 
al15, showing that blood pressure parameters are also 
significantly higher in cases of abdominal obesity and 
arterial hypertension. The inverse relationship be‑
tween elevated blood pressure and fasting ghrelin level 
with combined IBS‑C, AH and obesity has also been 
discovered by other researchers16. However, in their 
opinion, this kind of inverse relationship requires fur‑
ther studies. As it is known, ghrelin level in healthy 
people decreases after eating. Our study’ results indi‑
cate a rise of ghrelin level by 1.5, 2.2, and 2.7 times in 
patients with the comorbid pathology described and 
1st, 2nd and 3rd degree obesity, respectively. The ghrelin 
level rise in obese patients after eating causes the loss 
of postprandial feeling of satiety and stimulates re‑
peated eating of even bigger food portion17.

The obtained data differ from the results of oth‑
er authors18, that established a predominance of the 
restrictive type of eating behavior in patients with hy‑
pertension, especially with its prolonged course. Such 
divergence can be explained by the fact that these au‑
thors investigated patients with hypertension, but with‑
out concomitant pathology. Non‑rational eating be‑
havior in the form of external and emotional types is 
likely to lead to energy saving in the body and to favor 
the occurrence and progression of hypertension19‑20. 
On the other hand, an insufficient amount of fiber, 
vegetables, and fruits in the diet leads to IBS‑C21‑23.

Repeated food consumption in such patients usu‑
ally includes sweet desserts, animal proteins, and does 
not include any fruit or vegetables, promoting both 
constipation and alteration of lipid metabolism24,25. 
The established domination of external and emotion‑
al types of eating behavior in patients with comorbid 
pathology is caused by the higher postprandial ghrelin 
level, which regulates and stimulates the appetite26.

Buss et al27 put forward the hypothesis of the asso‑
ciation between general plasma ghrelin, types of eating 
behavior, stress and metabolic processes in cardiovas‑
cular system. This is proved by the fact that in women 
with excess body weight, ghrelin level is positively cor‑
related with the consumption of calories, increasing 
the craving for high‑caloric food, as well as with systol‑
ic blood pressure, insulin resistance, and heart rate28‑29.

coNclusIoNs

The combination of irritable bowel syndrome 
and arterial hypertension with different degrees of 
obesity leads to a significant systolic and diastolic 
blood pressure rise and higher risk for the non‑dipper 

BP profile compared to patients with arterial hyper‑
tension and obesity.

Our study revealed an inverse proportional rela‑
tionship between basal ghrelin level and blood pres‑
sure values. Postprandial ghrelin level rise is accom‑
panied by eating behavior disorders (higher number 
of patients with emotional and external types) and is 
likely to maintain the excess body weight and contrib‑
ute to elevated blood pressure.
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