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Abstract
Introduction. The problem of pathology of internal organs comorbidity with obesity has become 

particularly relevant in recent years. The association of obesity with gastrointestinal pathology, in particular, 
irritable bowel syndrome has not been studied enough. The role of melatonin in the development of these 
diseases and the possibility of using its synthetic forms in their treatment has drawn the attention of 
researchers in recent years. 

Objective – to study the effect of synthetic melatonin on blood pressure, autonomic status, sleep quality, 
the level of ghrelin and serotonin in patients suffering from obesity combined with arterial hypertension and 
irritable bowel syndrome with constipation.

Material and methods. The study involved 78 patients, of which 34 were diagnosed with irritable bowel 
syndrome with constipation combined with obesity, and 54 of those who suffered obesity, irritable bowel 
syndrome combined with arterial hypertension. Patients of each group were divided into two subgroups 
depending on the treatment complex, one of which received standard therapy, and in the case of combination 
with arterial hypertension, they also received three component antihypertensive therapy, while the other two 
received synthetic melatonin before the standard therapy. 

Results. There was a more significant decrease in average daily systolic and diastolic blood pressure 
values under the influence of therapy with the inclusion of vitae-melatonin and a significant decrease in the 
number of patients with a non-dipper and night-picker blood pressure profile. The more positive influence of 
comprehensive therapy with the inclusion of melatonin on parameters of heart rate variability and its quality 
was noted. The administration of melatonin combined with a standard therapy led to an increase in the 
frequency of the bowel movement, approaching serotonin in the serum to normal rates and a decrease in the 
postprandial level of ghrelin without changes in its fasting concentration.

Conclusions. The obtained results are indicative of the positive effect of melatonin on obesity combined 
with irritable bowel syndrome with constipation and arterial hypertension.
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Abbreviations 

IBSc – irritable bowel syndrome with constipation DBP – diastolic blood pressure
AH – arterial hypertension SBP – systolic blood pressure
BP – blood pressure  SAS – subjective assessment of sleep
BMI – body mass index  SAS – sleep apnea syndrome

IntroductIon 

The problem of combining the pathology of in-
ternal organs with excess body weight and obesity 
has become particularly relevant in recent years 
[1]. According to the authors obesity was diag-
nosed in 603.7 million adults and 107.7 million 
children in 2015. Also, more than 2/3 deaths in 
overweight people were associated with cardio-
vascular disease. The number of overweight peo-
ple in Europe has increased by three times over 
the past 20 years. Without its prophylaxis and 
treatment, only in Eastern European countries the 
number of obese patients will have increased to 
37.0% for men and to 31.4% for women by 2030 
[2]. Obesity is a background which significantly in-
creases the incidence of coronary heart disease, 
arterial hypertension, type II diabetes and liver dis-
ease (fatty liver, nonalcoholic steatohepatitis) [3]. 

In addition, obesity is often combined with 
diseases of the gastrointestinal system (gastro-es-
ophageal reflux disease, diseases of gallbladder, 
pancreas and intestines). According to E.A. Panova 
et al. [4] a combination of obesity with dyskine-
sia of the colon, diverticular disease, and polypo-
sis of the large intestine were diagnosed in 36.28; 
28.0; 10.0% of patients respectively. A more fre-
quent combination of obesity and irritable bowel 
syndrome with constipation (IBSc) was also found 
by M. Aasbrenn et al. [5]. The prevalence of IBS 
in obese patients varies in the studied population 
and ranges from 11.6 to 24.0% in adults [6]. At the 
same time, F. Rusu [7] did not find any difference 
in the prevalence of non-infectious IBS in patients 
with or without obesity, although the effect of 
drug therapy in patients with combined pathology 
was lower, which also makes the problem relevant. 

Both general and abdominal obesity contribute 
to the more frequent development of hyperten-
sion [8]. According to the authors, the incidence 
of hypertension in patients with abdominal obe-
sity is very high and constitutes 47.18%, whereas 
in patients with normal body mass, an increase in 
blood pressure (BP) was found in 17.75% of the 
individuals. In people with general obesity, hyper-
tension was diagnosed in 70% or above of cases 
in Asia, above 80% in Europe and slightly less in 
North and South America [9]. In cases when this 

comorbid pathology was also combined with type 
II diabetes, high blood pressure was diagnosed 
even more frequently [10]. 

The causes of obesity include: eating distur-
bances, stress, changes in the regulatory influence 
of neurohormones and hormones including sero-
tonin, ghrelin, leptin and adiponectin [11].

In recent years, the role of melatonin, which 
is a common chronobiotic, has been studied. It is 
able to regulate metabolic processes in obesity in 
such a way that the phase of its activity is associat-
ed with high sensitivity to insulin, and when food 
is not taken, it is synchronized with insulin resist-
ance [12]. In addition, melatonin is responsible for 
establishing an adequate balance of energy, due 
to the regulation of its flow from adipose tissue. 
It also reduces the severity of oxidative stress 
and increases the level of adiponectin and reduc-
es the amount of leptin in the blood serum [13]. 
Melatonin receptors were identified in the central 
and peripheral nervous system, in the walls of the 
vessels, and melatonin is involved in autonom-
ic regulation of blood pressure, both in experi-
ments with animals and in healthy people and in 
patients with hypertension, although the exact 
mechanisms by which it causes a hypotensive ef-
fect require further studying [14]. In animals, pin-
ealectomy causes an increase in blood BP, while 
the administration of ramipril in a dose of 10 mg 
leads to a decrease in both systolic and diastolic 
BP, levels of malonic aldehyde and the growth of 
melatonin-hydroxyl melatonin sulfate metabolite 
[15]. In addition, melatonin is involved in the reg-
ulation of circadian oscillations of BP, has meteoric 
and magnetoprotective properties [16]. Also, ac-
cording to N.R. Brinn and M.A. Gandhi [17], under 
the influence of melatonin, the transit velocity of 
the colon increases, the intensity of pain in the in-
testine decreases.

Therefore, considering the important role of 
melatonin in the development of obesity, hyper-
tension and IBSc, it is important to study its inter-
nal use in such a comorbid pathology.

objectIve 

To study the efficiency of the course internal 
intake of melatonin (vitae-melatonin, JSC Kyiv 
vitamin factory) on blood pressure values, vege-
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tative status, sleep quality, ghrelin and serotonin 
levels in patients suffering from obesity combined 
with arterial hypertension and irritable bowel syn-
drome with constipation.

MaterIals and Methods

The study involved 78 patients including 24 
who were diagnosed with IBSc according to Rome 
IV criteria combined with obesity, and 54 patients 
with IBSc combined with the second degree AH, 
2-3 degrees (38-ІІ and 16-ІІІ stages) and obesity
(BMI -36.3±0.7 kg/m²). Depending on the meth-
od of treatment, the patients of both groups were
divided into two subgroups: in the first one 12 pa-
tients received a baseline therapy, which included
dietary nutrition with mainly vegetables and fruit,
a probiotic (30 mg of duphalac in the morning)
and prokinetic (domperidone) 10 mg three times
a day before meals, atorvastatin – 20 mg per day,
while in the second one 12 patients in adition to
the baseline therapy received vitae-melatonin in
a dose of 3 mg 30 minutes before their usual time
of sleep for three weeks. Patients in the second
group were also divided into two subgroups, one
of which included 16 people who received a com-
bination therapy like the previous patients and an
antihypertensive one, which included the angio-
tensin converting enzyme inhibitor – lisinopril in a
dose of 12.0 + – 1.48 mg/day, amlodipine – 10 mg,
indapamide – 2.5 mg and atorvastatin – 20 mg/
day, and the second subgroup (38 patients) – the
same combination therapy with 3 mg vitae-mela-
tonin 30 minutes before going to sleep for 3 weeks.

All patients underwent daily monitoring of 
blood pressure before and after the treatment 
by means of the apparatus “Cardiosens AT” 
(manufactured by the M.U. Zhukovskyi National 
Aeronautical University, Ukraine). The protocol 
included the measurement of blood pressure 
every 15 minutes in the daytime from 06:00 to 
23:00 and every 30 minutes at night (from 23:00 
to 06:00). Studies with more than 50 qualitative 
measurements during the day were considered to 
be effective. The average daily pressure (BPa), av-
erage daytime pressure (BPdt), average night-time 
pressure (BPnt), hypertension time index (Hidx) 
for each study were calculated using the computer 
program installed in this device) – % of measure-
ments that exceeded norm (at BP >50%), the value 
of the morning increase in blood pressure and the 
daily index (DI). The patients with the degree of re-
duction of BPa and BPdt overnight compared with 
the daytime is 10-20% were considered dipper, 
less than 10% non-dipper, over 20% over-dipper) 

and 0% – night-pearker. We also analyzed the heart 
rate variability (HRV) by means of the program 
“System: CardioLab +”XAUMEDUKA” (Kharkiv) cal-
culating time and spectrum values, in particular 
LF (ms2) – power in the range of low frequencies 
(0.04-0.15 Hz) which characterizes mostly sympa-
thetic activity and HF (ms2) – power in the high 
frequency range (0.15-0.40 Hz), which reflects the 
parasympathetic effect on sinus node activity and 
LF/HF – power ratio in the low frequency range to 
power in the range of high frequencies, as a meas-
ure of the balance of sympathetic and parasym-
pathetic effects on the activity of the sinus node.

To assess sleep disturbances, we collected a 
somnological history, analyzed a point assessment 
questionnaire for sleep subjective signs (SSS), an 
apnea syndrome during sleep screening question-
naire, and the Epworth sleepiness scale (18). The 
subjective characteristics of sleep, which were 
evaluated in a five-point system, included the 
time of falling asleep and the duration of sleep, 
the number of night awakenings and dreams, the 
quality of sleep and morning awakening, allocat-
ing three areas of values 22 points and above – 
the sleep is estimated as normal, from 21 up to 19 
points – boundary condition, and 18 and below – 
the sleep is disturbed. The value of Epworth scale, 
which is a simple and reliable method for assessing 
the severity of daytime sleepiness, was assessed in 
points, and the index from 0 to 10 reflects normal 
values, 11-15 – excessive daytime sleepiness, and 
16-24 – pronounced daytime drowsiness. Sleep
apnea syndrome (SAS) screening questionnaire in-
cluded the most frequent, specific and highly spe-
cific symptoms of this condition, the first group of
which were snoring, daytime sleepiness, morning
headache and increased blood pressure above 140
systolic and under 90 mmHg of diastolic was esti-
mated as 1 point. The second group of symptoms,
including increased morning diastolic pressure
over the evening one and diastolic pressure above
100 mmHg rated as two points. The third group
(stopping breathing during sleep and having a day-
time drowsiness in a wakeful state – three points).
If the patient receives 4 or more points, then he
can be attributed to the group of patients with ap-
nea with 96% probability. All of the above parame-
ters of sleep quality assessment were determined
before and after the course administration of vi-
tae-melatonin. The rate of serotonin and ghrelin in
the serum was measured in all patients before and
after the treatment by means of sets “Serotonon
ELISA IBL International GMBH” (Germany) and RAY
Biotech Human Ghrelin EIA (USA) respectively.

The results were statistically analyzed using 
the application package Statistica 8.0 for Windows 
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and the package of statistical functions of the 
Microsoft Excel program. The mean values and 
their standard errors (M±m, where M is the mean 
value, m is its standard error) were calculated for 
the groups. Non-parametric Mann-Whitney crite-
ria for independent samples were used to compare 
the mean values. Correlations were estimated by 
the correlation and Spearman coefficient (r). The 
reliability of changes in the values before and after 
the treatment was established using the non-para-
metric Wilcoxon criterion for related samples. The 
results where the significance level P did not ex-
ceed 0.05 were considered to be reliable. 

results 

It has been established that inclusion of vi-
tae-melatonin in the comprehensive antihyperten-
sive therapy contributed to a decrease in average 
daily systolic blood pressure (SBP) by 42.7 mmHg 
(from 187.0±2.8 to 144.3±2.1 mmHg, p<0.05), 
while under the influence of standard therapy 
without vitae-melatonin it decreased by 37.7 mm 
Hg (from 183.5±1.9 to 145.8±1.4 mmHg). The av-
erage daily diastolic blood pressure (DBP) also de-
creased more significantly when vitae-melatonin 
was added to three-component therapy – by 12.3 
mm Hg, (from 96.8±1.9 to 84.5±1.0 mm Hg), and 
in patients who did not receive it – by 9.7 mm Hg 
(from 97.5±1.6 to 87.8±1.1 mm Hg). In patients 
with a combination of obesity and IBSc without 
significant increase in blood pressure under the 
influence of vitae-melatonin, the average daily 
ABP decreased by 19.0 mm Hg (from 135.7±3.0 
to 116.7±2.4 mm Hg),(p<0.05), and under the in-

fluence of basic therapy – by 13.9 mm Hg (from 
136.9±0.7 to 123.0±2.7 mm Hg). The average daily 
BP decreased by 10.2 and 6.8 mm Hg respectively 
(from 101.1±2.3 to 90.9±1.9 and from 105.2±3.1 
to 98.4±2.5 mm Hg), (p¹,²<0.05). 

The results of the evaluation of the daily pro-
file of blood pressure in patients in the main group 
indicate a decrease in their number with the 
non-dipper profile from 50.0 to 10.5%, while in pa-
tients in the group who did not receive vitae-me-
latonin – from 43.8 to 37.5%. The number of pa-
tients with a daily profile of BP-night-picker after 
treatment with the inclusion of vitae-melatonin 
decreased from 12.1 to 5.3% of cases, and among 
those receiving baseline therapy, their number re-
mained unchanged (12.5% and 12.7% before and 
after the treatment).

 The LF heart rate variability (HRV) component, 
reflecting the power in the low-frequency range 
and characterizing the sympathetic activity of the 
autonomic nervous system, in obese patients with 
IBSc exceeded the similar index in healthy people 
by 1.3 times, and in cases of combined with AH – 
by 1.5 times (Fig. 1). After the standard therapy 
in patients with obesity and IBSc, this rate of HRV 
decreased by 13.3 ms2, and when vitae-melatonin 
was administered – by 25.9 ms2. In patients with 
obesity, IBSc and BP, the LF index decreased by 
20.9 ms2 (from 178.2±4.2 to 156.3±5.4 ms2) due 
to baseline therapy, while with the addition of 
vitae-melatonin – by 27.2 ms2. The HF HRV com-
ponent, reflecting parasympathetic effects and 
reduced before the treatment by 9.6 and 29. ms2, 
increased after the treatment in patients from 
the first and second groups (Figure 1). In particu-

Figure 1. The dynamics of heart rate variability after the standard therapy and when 
vitae-melatonin was administered in different groups of patients
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lar, in patients with obesity and IBSc it increased, 
both under the influence of baseline and com-
prehensive therapy with melatonin. In patients 
with concomitant blood pressure, the component 
of HF HRV increased by 26.6 ms2 due to stand-
ard comprehensive therapy, and with added vi-
tae-melatonin – by 43.6 ms2. The ratio of LF/HF in 
patients with a combination of three pathologies 
decreased from 1.42±0.05 to 1.34±0.07 under the 
influence of baseline therapy and from 1.74±0.05 
to 1.04±0.06 (p<0.05) after the therapy with the 
inclusion of vitae-melatonin.

Analysing the values of subjective assessment 
of sleep quality in obese patients with IBSc indi-
cates that under the influence of standard thera-
py, it did not change (17.8±1.1 before and 16.5±1.0 
points – after), and with vitae-melatonin, the 
subjective assessment of sleep quality increased 
from 17.2±0.8 to 21.1±1.0 points. In patients with 
comorbidity in the form of obesity, IBSc and BP 
who received three component antihypertensive 
therapy, the sleep quality index increased by 1.2 
times (from 13.7±0.8 to 16.3±0.7 points (p<0.05), 
and with inclusion of vitae-melatonin – by 1.45 
times (from 12.8±0.5 to 18.6±0.5 points, p<0.01). 
The results of the Epworth scale of sleep show the 
absence of their dynamics in patients with obesity 
combined with IBSc under the influence of stand-
ard therapy (11.8±0.8 – before and 10.0±0.7 points 
– after the treatment) and some decrease in the
total value (from 10.8±2.0 to 8.8±1.2 points) with
the addition of vitae-melatonin. In patients with a
combination of obesity and IBSc and AH, who re-
ceived vitae-melatonin with standard therapy, the
Epworth scale of sleep indices were close to the
optimal (14.5±0.7 – before and 11.2±0.5 points –
after the treatment), while after a standard thera-
py without vitae-melatonin, they decreased as well
(from 15.9±1.0 to 13.9±0.8 points). The results of
the SAS screening also confirmed the positive ef-
fect of vitae-melatonin on reducing the apnea fre-
quency during sleep, as evidenced by a decrease
in its score from 4.0±0.3 to 2.0±0.2 points, while
in case of only basic antihypertensive therapy ad-
ministration, this index has not changed (4.6±0.4
– before and 4.6±0.3 – after the treatment). The
positive effect of melatonin on the quality of sleep
is also confirmed by the results of changes in the
indices of SAS screening in patients with obesity
and IBSc without concomitant AH, under the influ-
ence of which they changed in total from 2.6±0.5
to 1.4±0.2 points, in the absence of changes in pa-
tients of the control group receiving baseline ther-
apy (2.4±0.5 – before and 2.1±0.5 – after).

Under the influence of integrated therapy with 
the inclusion of vitae-melatonin in patients with 
obesity, IBSc and AH, increased before the treat-
ment serotonin level in blood decreased from 
165.5±7.5 to 125.6±7.6 ng/mg (p<0.05), while un-
der the influence of standard therapy, its concen-
tration has not significantly changed (170.4±5.0 
before and 163.4±4.7 ng/ml – after (in healthy 
persons serotonin level in blood was equal to 
39.1±3.0 ng/ml). In these patients, an increase 
in the frequency of evacuations from 2.2±0.2 to 
4.1±0.2 episodes per week was also established 
in the absence of a change in its multiplicity un-
der the influence of therapy without melatonin 
(2.4±0.2 and 1.9±0.2 times a week). Prescribing 
vitae-melatonin as a component of complex ther-
apy for patients with obesity, IBSc, and AH also 
contributed to a decrease in the postprandial level 
of ghrelin from 24.87±1.79 to 18.53±1.41 pg/ml 
(p<0.05), while under the influence of standard 
therapy, this index only tended to decrease. The 
fasting serum ghrelin level in patients with obesity 
and IBSc has not changed (16.7±1.71 – before and 
16.9±1.44 pg/ml – after, and in patients receiving 
melatonin, increased from 17.3±1.86 to 26.7±2.01 
pg/ml.

dIscussIon

The established significant antihypertensive 
effect of the treatment with the inclusion of vi-
tae-melatonin is to some extent consistent with 
the research findings of E. Grossman et al. [19], 
which showed that one of the possible ways of the 
positive melatonin effect is a decrease in a night-
time hypertension, in the absence of a significant 
influence of melatonin on the descrease of day-
time blood pressure. Our established decrease in 
the number of non-dipper and night-picker pa-
tients in the group receiving vitae-melatonin may 
be one of the directions of its positive action. The 
violation of vegetative regulation at the expense 
of a more significant decrease in the heart rate 
variability in the high frequency range may also be 
one of the mechanisms of the IBSc development 
[20].

The more pronounced decrease in the LF HRV 
component and the increase by 43.6 ms2 of the 
HF component and the improvement of the LF/HF 
ratio are likely to be explained by the positive influ-
ence of vitae-melatonin on the state of vegetative 
regulation. The expediency of including melatonin 
preparations into the complex of antihyperten-
sive therapy is also confirmed by C.M. Drago et al 
[21], according to the results of their experimental 
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studies, a more positive effect of irbesartan and 
melatonin on individual lipidogram character-
ictics, blood glucose levels, and antioxidant po-
tential enhancement of the body under arterial 
hypertension have been established. Melatonin 
may intensify the antihypertensive effect of oth-
er medications by activating antioxidant enzymes 
and increasing the activity of mitochondrial vascu-
lar endothelial systems and by interacting with the 
central nervous system [22].

Violations of quality and duration of sleep, 
which are most common in recent years, decreas-
ing with an average of 1-2 hours in case of obesity, 
an increase in the activity of the sympathetic nerv-
ous system, which is confirmed by this study, and 
changes in the secretion of melatonin, are consid-
ered by a number of researchers as predictors of 
development of AH [23]. In addition, other diseas-
es to which IBS belongs, are associated with sleep 
disturbances, the probability of their combination 
is 2.618 (95 DJ 2.052%, K – 3.341%), and among 
the factors contributing to such a combination – 
changes in vegetative regulation and intestinal mi-
crobiocenosis [24]. Sleep disturbance in patients 
with IBSc also correlates with the severity of pain, 
lower quality of life, and such effects extend be-
yond the intestine [25].

The very changes in vegetative regulation and 
its improvement after involving the standard in-
tegrated therapy of vitae-melatonin, confirmed 
in these research, are likely to contribute to im-
proving the quality of sleep due to the results of 
its assessment. The approximation to the optimal 
indices of the Epworth sleep scale also confirms 
the effectiveness of the course of application of 
vitae-melatonin. The decrease in sleep apnea, ac-
cording to the results of its score, obtained in this 

study, may also lead to a decrease in the number 
of patients with daily non-dipper and night-picker 
profiles by 39.5% and 6.8%. The obtained effects 
are also important because the severity and fre-
quency of obstructive sleep apnea correlates with 
the degree of hypertension [26]. The importance 
of improving the quality of sleep and body weight 
correction to reduce the number of patients with 
a daily non-dipper BP profile is also revealed in 
other studies [27].

Preserving the level of serotonin within the 
limits of the physiological norm provides a rational 
type of food behavior and circadian rhythms of the 
ghrelin secretion [11]. Reducing the level of post-
prandial ghrelin in blood serum and the absence 
of changes in its basal concentration should be 
considered as a positive effect, since on the one 
hand, ghrelin reduces the threshold of pain in the 
intestine [28], and, on the other hand, improves 
the endothelial function by increasing the bio-
availability of nitric oxide [29], reduces appetite 
and inhibits weight gain.

conclusIons

To sum it up, the results obtained in this re-
search regarding the positive effects of vitae-me-
latonin and individual components of the for-
mation of comorbid pathology in the case of a 
combination of obesity, irritable bowel syndrome 
with constipation and arterial hypertension are 
stipulated by the potentiation of antihyperten-
sive, vegetative modulatory, anti-obstipation ef-
fect, since the basis of the development of such a 
comorbid pathology lie the common pathogenetic 
mechanisms.
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