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Abstract

Aim: Constipation is frequently seen in obese individuals. It is still not fully known
whether the constipation in these individuals is related only to excess weight or due to
other reasons. It is limited that the hormones secreted from the gut can play an important
role in constipation. In this study, we think that hormones such as intestinal peptide YY,
somatostatin, GLP-1, GLP-2 and Oxyntomodulin, which are known to have effects on
bowel movements, may have effects on constipation. In this study, it will be tried to
determine how the changes in the levels of the mentioned hormones with constipation in
individuals who are obese and have constipation problems.
Materials and Methods: 22 obese and 22 obese+constipated individuals aged 20-64
years with BMI>30 who would sign the voluntary consent form were included in the study.
Individuals with chronic diseases such as diabetes and hypertension in addition to obesity,
those who received psychiatric treatment and those who used alcohol were not accepted.
The demographic information of the individuals was determined by the face-to-face survey
method. GLP-1, GLP-2, somatostatin, peptide YY, serotonin, oxyntomodulin levels were
determined with the help of commercial ELISA kit in fasting blood samples taken from
obese and obese+constipated individuals in the morning.
Results: The levels of oxyntomodulin, PYY, somatostatin did not differ in obese and
constipated individuals (p>0.05). GLP-1, GLP-2, serotonin levels were found to be sig-
nificantly higher in obese individuals than in constipated individuals (p<0.01).
Conclusion: In our study, high levels of GLP-1, GLP-2, and serotonin, which have
conflicting results in the literature, and positive correlations between these hormones can
be considered as important findings in our study.

Copyright © 2024 The author(s) - Available online at www.annalsmedres.org. This is an Open Access article distributed
under the terms of Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International License.

Introduction
The prevalence of obesity has increased rapidly in recent
years, thus becoming a serious global public health prob-
lem [1]. It has been reported that obesity causes systemic
chronic inflammation, which plays a role in both the onset
and progression of cardiovascular diseases, type 2 diabetes,
non-alcoholic fatty liver disease, and cancer [2]. It has also
been suggested that obesity is strongly associated with
some chronic gastrointestinal disorders, especially consti-
pation [3]. Obesity depends on both food intake and nutri-
ent absorption, and these processes are related to gastroin-
testinal motility. Therefore, changes in gastric motility are
likely to affect appetite and satiety. It has also been shown
that nutrient absorption in the small intestine can be af-
fected by changes in gastrointestinal motility [4]. While

∗Corresponding author:
Email address: suleyman.sandal@inonu.edu.tr ( Suleyman

Sandal)

health professionals define constipation as defecation less
than three times a week, patients often define constipation
as a feeling of incomplete evacuation, straining, hard stool,
insufficiency in bowel movements, and defecation that re-
quires effort [5]. Although constipation and obesity have
similar risk factors, not much is known about the occur-
rence of constipation and associated factors in highly obese
individuals [6]. A high prevalence of constipation is often
observed in obese individuals. A worrying intestine health
profile has also been identified in these individuals, with
low weekly defecation frequency, hard stools, and the need
to exert excessive effort to evacuate [7]. Various gastroin-
testinal hormones are involved in the regulation of colonic
motility, with hormones known to increase intestinal motil-
ity, such as motilin, gastrin, and cholecystokinin (CCK),
or inhibit intestinal motility, such as somatostatin [8]. In
addition to this hormone, it is thought that serotonin, se-
cretin, CCK, gastric inhibitory polypeptide and somato-
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statin cells in the proximal small intestine and serotonin,
Peptide YY (PYY), oxyntomodulin (enteroglucagon) and
somatostatin secreting cells in the distal small intestine
also affect motility [9]. An increase in the density of PYY
cells has been observed in irritable bowel syndrome, and
it has been reported that the increase in PYY cell density
causes constipation by slowing down ileal motility, increas-
ing water absorption, and slowing down intestinal transit
by reducing the secretion of intestinal fluid [10]. When the
literature is considered in general, it comes to mind that
hormones that have effects on the gastrointestinal system
may be related to constipation problem in obese individ-
uals.
This study was planned to determine whether there is a
difference in serum levels of hormones such as somato-
statin, PYY, serotonin, GLP-1, GLP-2 and oxyntomodilin,
which have effects on the gastrointestinal system, between
obese and obese+constipated individuals.

Materials and Methods

Study design and ethical aspects

Our study was approved by the Inonu University Faculty
of Medicine Malatya Clinical Research Ethics Committee
(dated 26.01.2022, protocol number 2022/04). The indi-
viduals included in the study were selected from among
patients who applied to the Inonu University Turgut Ozal
Medical Center Endocrinology Department obesity clinic
with complaints of obesity and constipation. The num-
ber of individuals in the groups was calculated using the
http://biostatapps.inonu.edu.tr/ software system (Type I
error amount (alpha) 0.05, power of the test (1-beta) 0.8,
effect size 0.89 and alternative hypothesis (H1) two-sided,
and the minimum sample size required to find a signifi-
cant difference using this test was calculated as 20 obese
and 20 obese+constipated individuals in each group (44
in total). Obese individuals aged between 24 and 64
years with a BMI (Body Mass Index) value ≥30 accord-
ing to World Health Organization (WHO) age-specific and
gender-specific references >18 were included in the study.
Individuals who had chronic diseases such as diabetes and
hypertension in addition to obesity, those receiving psy-
chiatric treatment, those with infectious diseases, those
using prescription drugs for any reason, or those using al-
cohol were excluded from the study. Individuals who met
the inclusion criteria were included in the study after ap-
proving the informed consent form. Blood samples of the
individuals participating in the study were taken after at
least 8 hours of fasting and centrifuged, the serum portion
was separated and stored at -80°C degrees until the day of
analysis.

Experimental procedures

Serum levels of all hormones were measured with com-
mercial ELISA kits (BT LAB, China) according to the
kit protocol. Quantitative data were summarized as
mean±standard deviation, and qualitative data were sum-
marized as number (percentage). In order to compare the
variables examined between groups with one-way variance
analysis, compliance with normal distribution and homo-
geneity of variances (Levene test) were checked. When

these assumptions were met, the difference between group
means for the relevant variables was measured using one-
way variance analysis, and in cases where normality as-
sumptions were not met, the Mann Whitney U Test was
used. The p<0.05 value was considered statistically sig-
nificant.

Results

Age, height, water consumption and BMI values of obese
and obese+constipated individuals are given in Table 1.
When the groups were compared, only the BMI value was
found to be lower in obese+constipated individuals than
in obese individuals (p<0.05).
The correlation between the lifestyle and nutritional be-
haviors of obese and obese+constipated individuals was
evaluated (Table 2). Gender, fast food consumption

Table 1. Quantitative statistics of survey data.

Variable Obese Obese+Constipation p

Age 42.9545a±9.9593 44.381a±11.6468 0.6678

Size 1.605a(0.12) 1.63a(0.09) 0.2131

BMI 40.082a±5.4237 36.7103b±4.4789 0.0322

Water Consumption 2a(0.375) 2a(1) 0.7911

In the comparison of quantitative data obtained from the survey study between
groups, variables that provided the normal distribution assumption were summarized
as mean±SD. p<0.05 was accepted as significant.

Table 2. Statistics of survey data.

Pearson correlation coeffecient p

Gender -0.04 0.801

Fast food consumption efficiency 0.161 0.303

Family history of obesity -0.115 0.461

Genetic predisposition -0.115 0.461

Chronic disease 0.118 0.45

Frequency of exercise 0.007 0.962

Vegetable consumption frequency 0.045 0.775

Fruit consumption frequency 0.111 0.478

Regular breakfast 0.139 0.373

Having a regular lunch -0.051 0.746

Having a regular dinner -0.019 0.905

Pearson correlation coefficient values were taken to compare the qualitative data
obtained from the survey between groups (p<0.05 was considered significant).

Table 3. Relationship between hormone levels between
the Obese and Obese+Constipated groups.

Obese Obese+Constipation p value

GLP-1(pmol/L) 9.165a±2.502 14. 356b±5.21 <0.001

GLP-2(ng/L) 196. 265a±20.695 226. 116b±47.919 0.017

Somatostatin (ng/L) 73.729a±9.938 80. 981a±16.576 0.111

Serotonin (ng/ml) 111.663a±9.38 127. 269b±21.765 0.008

Peptid YY(pg/ml) 123.305a±26.309 120. 287a±27.922 0.734

Oxyntomodulin (ng/ml) 1.742a±0.256 1. 883a±0.591 0.347

ELISA results of serum PYY, SS, serotonin, oxyntomodulin, GLP-1, GLP-2 hormones
were evaluated, variables that provided the normal distribution assumption were
summarized as mean±SD. p<0.05 was accepted as significant. Different letters in
group categories ındicate meaningful differences.
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frequency, family history of obesity, genetic predisposi-
tion, chronic disease status, frequency of doing sports,
frequency of consuming vegetables and fruits, breakfast,
lunch and dinner habits were compared. No signifi-
cant relationships/changes were found between obese and
obese+constipated individuals between these environmen-
tal and nutritional behavior differences that may cause
constipation (p>0.05).
Somatostatin, PYY, serotonin, oxyntomodulin, GLP-1,
GLP-2 serum levels of obese and obese+constipated in-
dividuals are given in Table 3. Serum GLP-1, GLP-2,
serotonin levels of obese+constipated individuals were ob-
served to be statistically significantly higher than serum
hormone levels of obese individuals (p<0.05).

Discussion
Obesity is defined by the WHO as the excessive increase
of adipose tissue in the body that negatively affects hu-
man health [11]. Obesity has become a global problem
that is increasing both in the world and in our coun-
try. Obesity negatively affects many systems in the body,
not only physically, but also causes many health problems
[12]. Constipation, which is commonly seen among gas-
trointestinal system disorders, is a metabolic disorder fre-
quently seen in obese individuals. Constipation is used
to describe various symptoms such as hard stools, exces-
sive straining, infrequent bowel movements, bloating and
abdominal pain [13]. Diagnosis and treatment of consti-
pation in obese individuals are especially important and
can prevent the development of gastrointestinal disorders
due to constipation. It is important for health profession-
als to evaluate constipation in severely obese individuals
[14]. The etiology of constipation in obese individuals is
not clear. Such individuals may have an irregular eating
pattern and less physical activity, which are factors that
may affect their bowel movements [15]. In addition, stud-
ies suggest that the main reason why constipation is more
common in obese individuals is related to a diet devoid of
fruits and vegetables and low in fiber [16].
The level of constipation is associated with age and smok-
ing, and the lack of whole grain consumption are risk fac-
tors for constipation. Using the Rome III criteria, it is
confirmed that childhood constipation is more common in
obese children. It has been shown that the increased fre-
quency of childhood constipation is not due to decreased
colonic motility, as only a small proportion of obese chil-
dren had prolonged intestinal transit time. The observed
constipation could not be explained by differences in di-
etary fiber or fat intake. Therefore, further studies are
needed to elucidate the relationship between constipation
and obesity in children, as other factors such as hormones
and exercise are known to play a role [17]. A recent
study conducted on constipated individuals with high lev-
els of obesity in grades II and III also indicated that obe-
sity level, physical activity level, consumption of fiber-rich
foods and water intake were not associated with constipa-
tion in obese individuals [18]. In our study, when the nutri-
tional behaviors of obese and obese+constipated individu-
als were evaluated, we evaluated that the gender, fast food
consumption frequency, family history of obesity, genetic
predisposition, chronic disease status, frequency of doing

sports, frequency of consuming vegetables and fruits, and
breakfast, lunch and dinner habits of obese+constipated
individuals did not have an effect on constipation. Our
findings suggest that these factors may cause obesity but
do not have a clear effect on constipation. It suggests
that endocrine secretions may play a role in constipation
observed in obese individuals. Intestinal peptides, which
play a role in the regulation of gastrointestinal motor and
sensory functions, may be the cause of constipation other
than nutritional behavior.

It has been reported in the literature that somatostatin in-
hibits gastrointestinal smooth muscle motility [19]. Some
studies have shown that somatostatin levels are higher not
only in plasma but also in the sigmoid colon in patients
with Irritable Bowel Syndrome [20]. In another study con-
ducted to examine the possible inhibitory effect of somato-
statin on colorectal motility in the lumbo-sacral spinal
defecation center, contrary to what is known, intrathe-
cal somatostatin application to the L6-S1 region of the
spinal cord was shown to increase colorectal motility. It
was observed that intravenous and/or intrathoracic appli-
cation of somatostatin had no effect on colorectal motility
and increased colorectal motility without neural interac-
tion with the supraspinal region [21]. In another study, it
was suggested that changes in colonic somatostatin levels
may cause decreased intestinal secretion and cause con-
stipation, a common symptom in diabetes, together with
a slow gastrointestinal system [22]. When the studies are
evaluated, it is among the data obtained that somatostatin
increases in plasma in case of constipation, but the hor-
mone shows contradictory results in the defecation center.
The effect of somatastatin on the role of intestinal motility
is not fully known. In our study, although somatostatin
was found to be higher in obese+constipated individuals
than in obese individuals, the difference was not found
to be statistically significant. It should be considered to-
gether with other factors affecting constipation. In addi-
tion, evaluating the difference between obese and normal
weight individuals may also be important for explaining
the role of somatostatin.

During the fasting period, glucagon hormone, which in-
creases, acts on AgRP and POMC, which regulate feed-
ing behaviors, on the central nervous system [23]. AgRP
and POMC show their effects on food intake as well as
motility and gastric emptying. Food intake increases in-
sulin secretion 30-40 minutes later. It has been found
that increased insulin levels, apart from their effects on
body weight and β-cell function, increase GLP-1 levels.
It has been suggested that increased GLP-1 reduces gas-
trointestinal motility and achieves this effect particularly
by reducing gastric emptying rate and food intake [24].
On the contrary, it has been suggested that GLP-1 has an
inhibitory effect on gastrointestinal motility at high serum
levels and that GLP-1 is a mediator of the inhibitory ileal
brake mechanism [25]. These studies, which demonstrate
the relationship between increased GLP-1 secretion and
constipation, are also consistent with our study data. In
obese individuals, high insulin levels increase GLP-1 levels,
leading to slowing down of intestinal motility. The signif-
icantly higher GLP-1 levels in obese+constipated individ-
uals in our study findings may be related to this pathway,
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which inhibits intestinal movement and causes constipa-
tion.
GLP-2 is secreted from L cells in the intestine and pre-
proglucagonergic neurons in the brain. Peripheral GLP-2
is effective in regulating absorption efficiency and blood
flow in the intestines, maintaining intestinal homeostasis
by supporting the immune system, and treating gastroin-
testinal diseases [26]. Studies have shown that GLP-2 in-
creases the absorption of carbohydrates, amino acids, and
lipids. Increases in nutrient absorption with GLP-2 may
be independent of simultaneous increases in blood flow.
When GLP-2 levels are infused (in doses higher than the
circulating GLP-2 levels after meals), it has been shown to
inhibit gastrointestinal motility and gastric acid secretion
in rodents, pigs, and humans [27]. When studies are eval-
uated, it has been shown that GLP-2 slows down motility.
Our study suggests that the serum level of GLP-2 increases
in cases of constipation and therefore may be a cause of
constipation, which is frequently observed in obese indi-
viduals.
Synthesized from enteroendocrine L cells in the small in-
testine and colon, PYY is an important hormone that
has been recently studied. Studies have shown that PYY
inhibits gastrointestinal motility and electrolyte secretion
and also interacts with the intestinal microbiota [28]. PYY
functions as satiety factors, slows down gastrointestinal
transit of chyme, prevents further food intake, and alters
metabolic and energy homeostasis. In addition to regulat-
ing hormonal digestive secretions and energy homeosta-
sis secreted from the intestine, PYY also has an effect on
emotional eating behaviors. Since these actions partially
occur in the brain, it has been concluded that PYY can
send signals to the brain [29]. In a study conducted in
individuals with chronic idiopathic slow-transit constipa-
tion, a common clinical problem, an increase in the num-
ber of colonic PYY-secreting cells and PYY synthesis was
observed in cases of chronic severe constipation that were
not relieved by bulking agents, prokinetic drugs, or other
laxative treatments. As a result, the increase in PYY de-
creased the secretion of water and electrolytes by increas-
ing absorption, and prevented intestinal motility leading
to constipation by strengthening the ileal brake [30]. Al-
though no clear relationship was found between PYY hor-
mone levels and constipation in our study, there may be a
relationship between constipation, especially in obese in-
dividuals.
Oxyntomodulin consists of a basic octapeptide extending
from the entire glucagon sequence and its C-terminus. It
is secreted into the circulation by L cells in the ileum and
colon and is released into the circulation by intraluminal
stimulation of glucose and other nutrients [31]. Infusion of
oxyntomodulin in the fasting state strongly inhibited post-
prandial gastric acid secretion and basal acid secretion.
Since oxyntomodulin is a pancreatic GLP-1 hormone de-
rived from the distal intestine, when meal-induced gastro-
duodenal and pancreatic functions were investigated, both
peptides were reported to inhibit gastric acid secretion in
humans [32]. Recent studies have reported that GLP-1
causes a similar delay in gastric emptying in patients with
diarrhea-predominant IBS [33]. In our study, although the
differences in oxyntomodulin serum levels were not statisti-

cally significant, they were higher in obese+constipated in-
dividuals. Evaluating serum oxyntomodulin hormone lev-
els in more obese individuals and constipated individuals
with normal body index may provide more accurate results
in evaluating the relationship between constipation.
Serotonin is best known as one of the neurotransmitters
that modulates neural activity and a wide range of neu-
ropsychological processes. 95% of serotonin, which is im-
portant for cognitive function, is synthesized in the in-
testines, and intestinal microorganisms play an impor-
tant role in serotonin synthesis [34]. Serotonin regulates
numerous biological processes in the gastrointestinal sys-
tem, including slowing down, bladder control, and intesti-
nal motility [35]. Peptides and amines localized in cells
in the colonic mucosa have important regulatory func-
tions in controlling motility. While somatostatin, PYY,
and glucagon have inhibitory properties, serotonin has
both stimulatory and inhibitory effects on gastrointesti-
nal motility [36]. However, in one study, a slight increase
in the number of serotonin-containing epithelial cells in
the descending colon of constipated individuals was noted.
Increased serotonin levels were shown in whole wall sam-
ples taken from the sigmoid colon of constipated patients.
However, it was observed that there was no significant re-
lationship between peptide contents and age in the control
group that could be considered relevant [37]. In our study,
the increase in serotonin serum levels in obese+constipated
individuals compared to obese individuals was significant.
Considering that the results in our study indicate that
constipation will be affected by serotonin hormone levels,
comprehensive studies should be conducted on this sub-
ject. In this case, serotonin hormone levels in individu-
als with high levels of obesity and constipation, according
to obesity and chronic constipation, may offer a different
perspective in terms of early diagnosis and increasing the
quality of life of the individual.

Conclusion

In conclusion, although there are conflicting results in the
literature, high GLP-1, GLP-2, and serotonin levels in
obese individuals with constipation complaints can be con-
sidered as important findings in our study. Although the
lack of evidence on constipation in obese or morbidly obese
individuals limits our study in terms of comparison, it pro-
vides new data to the literature regarding the idea that en-
docrine disorders may also play an active role among the
causes of constipation. In addition, the evaluation of the
hormones we examined in obese and obese+constipated
individuals may be effective in elucidating their effects
on nutrition and gastrointestinal motility. At the same
time, this may be a therapeutic approach for the treat-
ment of constipation, which is commonly observed in obe-
sity. However, it is seen that more comprehensive studies
are needed on these issues. Considering the relationship
between constipation observed in obese individuals and
high medical costs; increasing constipation should be ef-
fectively prevented, and individuals at risk should be care-
fully identified and treated. In addition to providing in-
dividuals with healthy eating and physical activity habits
at the treatment point, hormonal adjustments should also
be taken into consideration. Treating both constipation
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and obesity can speed up the treatment process at much
lower costs by intervening before other more serious dis-
eases worsen or emerge.
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