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ABSTRACT
Report parameters: the report is outlined on 71 pages, contains 12 tables,
12 figures, 10 annexes, 39 literary sources.
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In the following research feasibility of Enterosgel® has been studied in treatment of
patients with diarrhea-dominant irritable bowel syndrome. The work presented has
scientifically proven that use of Enterosgel® is effective and safe.
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INTRODUCTION

Irritable bowel syndrome refers to psychosocial functional gastrointestinal
disorders.
 IBS manifests itself by recurrent abdominal pain and impaired bowel
evacuation frequency in the absence of its organic changes [5]. IBS
detection rate in the population ranges from 5 to 15% of [2].
According to Rome criteria (version III), IBS is defined as recurrent abdominal
pain or discomfort for at least 3 days per month for 3 consecutive months. IBS is
associated with the following two or more characteristics:
1) Improvement after defecation
2) Change in stool frequency during the disease
3) Change in stool form with the disease onset [17]. Currently, Roman diagnostic
criteria (revision IV) have not been formally adopted, so Rome criteria (III) are
used in clinical practice.
Considering Bristol stool form scale and Rome III criteria, it has been proposed to
divide IBS patients into the following groups: IBS with constipation, IBS with
diarrhea, mixed type of IBS. It is important to note that in a patient different IBS
subtypes can vary throughout the illness. Clinically, IBS can be characterized by
presence of extraintestinal manifestations: polymorbidity is typical for this disease.
Such symptoms as dyspepsia, gastroesophageal reflux disease, interstitial cystitis,
fibromyalgia, chronic fatigue, insomnia, migraine-like headaches and psychiatric
disorders are common in all groups of IBS patients [25]. Data on availability of
extraintestinal symptoms aggravates reduction in quality of life in IBS patients
affecting the disability duration and, consequently, increases social and economic
losses.
IBS etiology is still not well understood, while the disease pathogenesis involves
many factors. Understanding IBS etiopathogenesis is important because to date
there is no truly pathogenic pharmacotherapy – the disease therapy is mostly
symptomatic.
Most researchers tend to believe that in IBS pathophysiology violation of colonic
motility, visceral hypersensitivity (threshold of nociperception or densification of
pain impulses with the normal threshold of sensitivity) and changes in the
functioning of links along the brain-gut axis is crucial. In the recent years, it has
been found that IBS pathogenesis is more complicated. Such factors as
inflammation [11] (including development and maintenance of mild inflammation
in the intestinal wall, for example in patients with IBS postinfection [19]),
immunological [33] and dietary factors [3], colon microbiota disorders [29] as well

as changes in enteroendocrine system and its cells [22] play an important role in
the disease progression [21].
Violations of GIT motor function are defined as primary pathophysiological IBS
mechanism. A number of studies has shown that in patients with C-IBS intestinal
transit is slower than in patients with D-IBS [12, 16, 18]. In patients with D-IBS
not only the overall intestinal transit, but also right-sided colon motility slowed
down [27]. In healthy individuals, the colon motor activity mainly consists of
propagating and sporadic contractions, movement of intestinal contents forward is
performed by propagating HAPC. [4, 20, 26]. This process involves synergy with
the work of the lower pelvic organs and is integrated with the CNS, autonomic and
enteric nervous systems.
More frequent HAPC in IBS patients may explain frequent bowel movements and
development of diarrhea in patients with predominant D-IBS form [8, 9], and
gastrointestinal transit delay in C-IBS is associated with more sparse HAPC,
though study data for intestinal motility are rather contradictory [10].
On the other hand, one of the factors determining stool hardness may be secretion
of aqueous components by the intestinal wall cells. This process is mediated by
secretion of hormonal peptides affecting intestinal motor function as well - such as
serotonin, peptide YY, pancreatic polypeptide, enteroglucagon, somatostatin and
several others. According to the literature, "water" component in IBS pathogenesis
is understudied. Studies in animal models have shown that in rats with C-IBS
water content of the feces is significantly lower than in the animals with D-IBS
showing increased water secretion, with the level of glucagon-like peptide-1
(determined by ELISA) in the plasma blood of animals with C-IBS being
significantly higher [7].
Bloatedness and feeling of abdominal fullness are frequent complaints in IBS
patients. It is believed that these symptoms are explained by flatus disorder and / or
increase, though at the moment no stable correlations has been revealed between
intestinal flatus and IBS symptoms or subtypes [14]. Possibly, these symptoms
may be related to the development of visceral hypersensitivity and changes in the
intestinal transit [1]. Abdominal pain is a key IBS symptom and possible biological
marker of the disease [13].
According to researches carried out in the recent years, malfunctions and disorders
of communication links in the brain-gut axis have been revealed as well
immunological changes caused both by chronic inflammation and non-intensive
immune activation and associated with impaired intestinal microecology. A
number of factors suggests that microbiota may be involved in IBS pathogenesis
and pathophysiology - perhaps through metabolic activity of the luminal
microbiota and interaction of mucosa-associated microbiota and host immune cells

[23]. Among the organs that are microorganism reservoirs colon has the largest
number of the resident flora representatives [15]. It has been established that the
colon microflora provides several physiological functions: energetic material
supply, availability of nutrients, including short-chain fatty acids, maintaining
physiological homeostasis, influence on metabolism, etc. [30]. It is believed that
intestinal microbiota disorder can activate the innate immune response of the
intestinal mucous membranes, which in turn increases permeability of the intestinal
wall, activation of nociceptive sensory pathways and dysregulation of enteric
nervous system and finally contributes to the development of GIT functional
disorders, including IBS. Analysis of biopsy specimens obtained from the ileum
and colon indicates that in IBS patients, regardless of the subtype, there is
increased permeability of the intestinal wall and impaired protein expression and
distribution, determining conjunctiondensity of the colon epithelial cells [24]. In
addition, the increase in permeability of the intestinal wall to luminal toxins may
cause bile enterohepatic circulation disorders observed in patients with D-IBS and
C-IBS [34]. Study of microbial profile conducting using 16Sr RNA sequencing
showed that in IBS patients violations of qualitative and quantitative fecal
microbiota composition were present [29]. Studies conducted in Japan determined
that IBS patients experienced an increase in the number of Lactobacillus and
Veillonella representatives compared with those of the control group, together with
the fact that microbiota secretion of acetic acid, propionic acid and the total
secretion of organic acids was significantly higher in IBS patients [32]. On the
background of the developing intestinal dysbiosis and disorders of the intestinal
wall permeability, absorption of toxic products and development of
endointoxication and hyperergic immune response may explain appearance of
many extra-intestinal symptoms in patients with IBS.
Currently there is no effective IBS treatment schedule. On administration of
treatment for IBS patients, a detailed study of the history of the disease and
differentiation of complaint groups (abdominal, general, psychological, etc.) is of
great importance, which will largely determine the tactics of therapy.
Normalization of lifestyle and diet regime, psychotherapy are important
components in the treatment of this disease. For IBS treatment, various groups of
drugs are used, including antispasmodics, laxatives, anti-diarrheal drugs, pro-and
prebiotics, antidepressants.
IBS treatment schedules are not standardized, and there is no single treatment
algorithm of various IBS forms. It is believed that this is due to the problem of
search and objective assessment of the drug efficiency and is associated with lack
of knowledge, IBS pathophysiology complexity and a variety of clinical
manifestations.

Despite all that, some drugs are promising for the use in IBS complex therapy.
Bismuth salts have long been used among the drugs as a strong astringent for
treatment of diarrhea-dominant IBS. Effects of bismuth preparations are based on
their ability to form protective drape on the mucosal surface, particularly with
damaged denatured proteins. Enveloping and binding properties of bismuthate
tripotassium dicitrateb as well as its efficiency in the treatment of patients with
inflammatory bowel disease and IBS have been demonstrated in several clinical
studies [39].
Another group of drugs used to treat IBS include sorbents - substances possessing
high adsorption capacity, are not degraded in the GIT and are capable of binding
exogenous and endogenous toxic substances (microorganisms and their toxins,
poisons, excessive metabolites and other harmful substances) by adsorption and
absorption, ion exchange or complexation. The history of enterosorbents goes back
to antiquity: healers of the Ancient Egypt, India and Greece already used charcoal,
clay, pounded tuffs and dead-burnt horn for the treatment of poisoning, dysentery,
jaundice and other diseases. With this purpose, birch or bone charcoal was used by
the healers of ancient Russia. It is believed that Avicenna was the first to propose
prophylactic enterosorption methods: in his Canon of Medicine, speaking about the
art of health preserving, he gave the third place of the seven tenets of this art to
cleaning the body from the excess. In the XVIII century, sorption properties of coal
were described, and in Russia Lovitz T.E., successor of M. Lomonosov (17571804) studying the chemical properties of charcoal, justified application of
enterosorption (1785) [35].
The term "enterosorption" was proposed by Nikolaev V.G. et al. in 1983 [37, 38]
to describe a new method of sorption therapy consisting of daily oral
administration of large (20-50 g) doses of highly active synthetic coal spherical
granulation obtained by pyrolytic processing of various polymer resins.
Using example of the sorbent, the authors have summarized the main mechanisms
of this therapy for the first time: absorption of toxic substances that enter the GIT
orally; absorption of toxic substances diffusing into the lumen via blood; binding
toxic substances secreted together with digestive juices; absorption of toxic
metabolites formed directly in the GIT; sorption modification of diet; fixing and
carrying physiologically active substances (enzymes, bile acid, etc.) on the surfaces
of adsorbents; volume change indigestible residue and baseline properties of the
intestinal contents according to the type similar to that with dietary fibers in it. It is
also important that the authors have identified classical property of enterosorbents
– non-invasion of the gastrointestinal mucosa, i.e. absence of systemic
pharmacokinetics [38].
Among the considered drug class, siliceous sorbents are especially noteworthy, the
most widespread being Enterosgel®. Enterosgel® is gel of methylsilicic acid

hydroxide synthesized by alcoholic or aqueous method whose organophilic
properties which is associated with the presence of interfacial methyl groups, while
its porosity (150-300 m2/g) is formed by the spaces between microglobules with
about 50 nm in size, and filled with water [28, 36]. Enterosgel® is characterized by
low sorption activity of substances of low and high molecular weight and has
potent selective capacity for the medium weight, but at the same time, adsorption
of such stains with similar molecular weight as bromophenol blue (670 Da) and
Congo red (698 Da ) may differ by 2.5 times, demonstrating the presence of a
known selective absorption of Enterosgel®.
Given that Enterosgel is a highly effective enterosorbent, we have studied its
efficiency and safety when used in the treatment of IBS patients. As a reference
drug in this study, bismuthate tripotassium dicitrate was used. The basis for
selection was that the tool can be used in IBS patients in the treatment period of 7
to 21 days, while other groups of drugs in D-IBS patients (antispasmodic agents,
antibacterial agents, antidiarrheals, aluminosilicates) can be used symptomatically
or on demand and no longer than for 3-7 consecutive days.

Study purpose
The purpose of this study is to determine efficiency and safety of application of
Enterosgel®, indicated for treatment of patients with diarrhea-predominant irritable
bowel syndrome.

Study objectives
1. To assess the dynamics of clinical symptoms, laboratory parameters, data of
electrogastroenterography, psychoemotional indicators and quality of life in IBS
patients during treatment with Enterosgel®.
2. To study tolerability and safety of Enterosgel® during its constant reception for
three weeks.
3. To perform a comparative evaluation of the clinical and laboratory and
instrumental parameters in the examined patients in the application of the test
medication and the reference drug.

Materials and methods

Materials and methods

The study was conducted in the gastroenterology clinic of Northwest State Medical
University named after I.I. Mechnikov. 30 patients with diarrhea-prevalent IBS (DIBS) confirmed according to Rome III criteria were included in the study. The
average age of the patients was 38.0 ± 10.2 years. Gender distribution of patients:
men - 14, women - 16. The patients were divided into 2 groups: the main group (n
= 15): treatment with Enterosgel one dose of pasta 22.5 g (active substance
polymethylsiloxane polyhydrate) three times a day after meal during three weeks;
control group: treatment - bismuth tripotassium dicitrate. The drug was
administered at a dose one tablet three times a day 30 minutes before meals and
one tablet in the evening for 21 days.
Manifestation dynamics of gastrointestinal complaints was assessed using the
standard questionnaire and GSRS questionnaire. GSRS questionnaire
(Gastrointestinal Symptom Rating Scale) has been developed by department of
studies on life quality (QOL), ASTRA Hassle (I.Wiklund, 1998) and is used for
QOL assessment of patients with gastrointestinal diseases. The questionnaire
consists of 15 points organized in five scales: abdominal pain (questions 1, 4),
reflux syndrome (questions 2, 3, 5), diarrheal syndrome (questions 11, 12, 14),
dyspeptic syndrome (questions 6, 7, 8, 9), constipation syndrome (questions 10,
13, 15), total measurement scale (questions 1-15). The scale values range from 1 to
7, higher values correspond to more expressed symptoms and lower QOL.
In all the patients, stool form and consistency was evaluated as well (Bristol scale)
before and after treatment.
In all the patients, study of the GIT motor-evacuation function was
performed with ekectrogastroenterography method (EGG) using the apparatus
«Gastroenteromonitor GEM-01». Peripheral computer EGG is an evaluation
method of electric activity of various GIT segments. Considering the data obtained
in EGG, the following values were evaluated: total level of GIT electrical activity;
level of electrical activity for each one of the GIT segments studied. A standard
study of GIT electrical activity consists of two stages: the first is a study on an
empty stomach during 40 minutes, the second stage is a study after the standard
breakfast during 40 minutes. After the treatment course the study was repeated,
and the dynamics of basal values of GIT electrical activity was assessed. To
evaluate the GIT motor activity, a special coefficient was calculated after the food
load, equal to ratio of total postprandial MEA to total fasting GIT МEА
(postprandial coefficient – PPC).

Statistical data processing was performed using the programme SPSS 17.0
(SPSS Inc., USA) with the help of Wilcoxon test (for paired observations) and
Mann-Whitney test (for non-paired observations).

The dynamics of the GIT complaints in patients of the main and control group on
the scales of GSRS questionnaire are presented in Table 1.
No differences between the groups in relation to the dynamics of GSRS
questionnaire scale values were received (p> 0.05).
In patients of the main group after treatment with the study medication, a
statistically significant reduction was achieved in the severity of complaints on the
scales of abdominal pain, diarrhea syndrome, dyspeptic syndrome, and on the scale
of the total score. Patients in the control group after therapy with the reference drug
the intensity of complaints significantly decreased for all the scales: abdominal
pain, reflux syndrome, diarrhea syndrome, constipation and on the total score
scale.
Data on the main values registered and the study schedule are shown in the
Table 1 and 2.
Table 1
The main data for each patients registered during the study
№

Disease history and physical examination including height and weight

1.

Standardized questionnaire of
the patient complaints and GSRS
questionnaire

The patient is questioned on the main organ systems
and quality of life values of gastroenterology patients

2.

Visual analogue scale (VAS)

Pain intensity/abdominal discomfort assessment

3.

Study of psychoemotional values

Determination of depression levels, trait and state
anxiety and asthenia

4.

Quality of life questionnaire SF36

Determination of physical and psychological health
components

5.

Vital signs

Systolic and diastolic pressure, HR

6.

Electrogastroenterography

Assesment of electrical activity of the stomach,
duodenum, thin and thick intestine is performed;
total electric capacity of GIT and its segments, as well
as eurhythmy coefficient of each segment.

7.

Genetic analysis

An assessment of SERT gene polymorphism is

performed
8.

Complete blood count

The main values of CBC

9.

Urinalysis (diagnostic test strips)

Specific gravity, рН, glucose, protein, ketones, nitrites,
bilirubin, urobilinogen, blood, leukocytes

10. Biochemical blood count

Total blood protein, urea, креатинин, K, Mg, Na, Ca,
Fe, P, cholesterol, glucose, ALT, AST, bilirubin

11. Analysis of feces

Coprogram

12. Pregnancy test

For potentially fertile women, the negative result of
CGT in the urine should be confirmed not less than 24
h before the first administration

13. Feces analysis for dysbiosis

A study for detection of the main flora species is
performed (10 series) by detection method «real-time
PCR»

Таблица 2
Schedule of clinic and lab examinations of the patients
Visit
Screening
Days / Weeks
-7/-1
Interval (days)
0
Standardized questioning
Х
Assessment of psychoemotional status
Х
Quality of life assessment
Х
VAs assessment
Х
Physical data assessment
Х
Biochemical blood count
Х
Urinalysis #
Х
Pregnancy test*
Х
Electrogastroenterography
Х
Genetic blood analysis (serotonin gene
Х
polymorphism)
Detection of serotonin in the blood serum
Х
Feces analysis for dysbiosis by PCR method
Х
Delivery of the substance
Assessment of adverse events**
* for fertile womemn ** registration chart of adverse events

В1
0/0
0

В2
21/3
±2
Х
Х
Х
Х
Х
Х
Х
Х
Х

В3
35/5
±2
Х
Х
Х
Х
Х

Х
Х
Х
Х

Х

Х

Assessment of pain syndrome on the VAS
The activity of pain syndrome and/or abdominal discomfort was assessed
using VAS which was marked by the patients (a 10-cm long line was crossed by
the patients for pain syndrome and/or abdominal discomfort).
Genetic analysis – assessment of serotonin gene SLC6A4 polymorphism
Assessment of gene polymorphism of serotonin transporter SLC6A4 was
performed on the DNA samples obtained from the blood leukocytes using the
kits «GS-Genetics» («DANN-technology»). PCR was performed using doubleprimer system (the primers were synthesized in НПФ «Бигль»). The following
primers were used:
Direct

5’-GGCGTTGCCGCTCTGAATGC -3’

Reverse

5’-GAGGGACTGAGCTGGACAACCAC -3’

The reaction mixture for PCR consisted of the following components:
deionized water 5,2 µl, 10-fold buffer («SibEnzyme») 1,0 µl, dNTP (5 µm) 1,0 µl,
primers 4 pm, Taq-polymerase («SibEnzyme ») 1 unit.
For amplification of special fragments ≈100 ng (2-3 µl) DNA added to the
reaction mixture, and the following PCR temperature regime was used on the
termocycler:
1.

95 – 5 min

2.

94 – 30 sec
56 – 30 sec

1 cycle

40 cycles

72 – 45 sec
3.

72 – 5 min

1 cycle

The presence of polymorphism causing dropout of base pair 44 is exposed
in the ultraviolet light as PCR fragments of various length: 529 (allele «l») и 485
(allele «s») base pairs.

‘ss’

‘ls’

‘ll’

500 п.о.

According to polymorphism of 5-HTTLPR, SLC6A4 gene the following
genotypes were determined: homozigous type oft he normal allele (wild type),
homozigous (mutant type) and heterozigous type.

The most clinically significant changes observed in patients of the main group
were normalization of stool frequency (decrease up to 7 times a week),
normalization of stool form (up to stool type 4 on the Bristol scale) and a decrease
in bodily pain. Unlike reference drug (bismuthate tripotassium dicitrate), in the
treatment of patients with Enterosgel® beneficial effect was detected not only on
subjective clinical IBS manifestations, but also in normalization of stool frequency
and form.
In the patients of the main group value of the total fasting GIT myoelectric activity
before treatment was Me = 21.4 mV (Q1 = 16.0; Q3 = 42.5), postprandial - Me =
32.4 mV (Q1 = 16.7; Q3 = 59.6). During the treatment with Enterosgel® total
fasting value of GIT myoelectric activity was Me = 23.9 mV (Q1 = 11.2; Q3 =
46.9), postprandial - Me = 21.3 mV (Q1 = 14.4; Q3 = 40.9). Values before and
after treatment were not statistically different (p> 0.05).
In patients of the control group value of the total GIT myoelectric activity before
treatment was fasting Me = 21.2 mV (Q1 = 8.5; Q3 = 51.5), postprandial - Me =
18.2 mV (Q1 = 6.4; Q3 = 48.8). after a course of the comparator drug total fasting
value of GIT myoelectric activity was Me = 39.4 mV (Q1 = 8.3; Q3 = 53.4),
postprandial - Me = 11.8 mV (Q1 = 10.1; Q3 = 38.3) The values before and after
treatment were also not statistically different (p> 0.05).
PPC in patients of the main and control group before and after treatment is shown
in Figure 7.

Fig. 7. The value of postprandial coefficient of GIT myoelectric activity in patients
of the main and control group before and after treatment. Horizontal line observation group, vertical axis - the value of PPC, units. The dotted line is the
postprandial factor equal to 1.0.
Figure captions: <Beginning of treatment – End of treatment
AUC value, U – Main group – Control group>

in 12 patients (40%) a decrease in PPC was observed (<1.0), reaching in 7 patients
(23%) values <0.6. After treatment in 16 patients (53%) a reduction in PPC was
observed (<1.0), while PPC increase (> 1.5) was observed in 8 patients (27%), of
which in 5 patients (17%) PPC was > 2.0. It is possible that after treatment, on the
background of clinical improvement, reduction of diarrhea and normalization of
evacuation function a trend towards significant PPC decrease and postprandial
power decrease is expected.

STUDY RESULTS
Evaluation of complaints according to a standardized questionnaire

In IBS patients included in the study and constituting a core group, the most
common complaints were rumbling and abdominal pain, which at the time of
initiation of treatment were observed in 100% of patients of the main and control
group. Liability to diarrhea was observed in 93.3% and 46.7% of patients of the
main and control group, respectively.
The incidence of IBS clinical manifestations before and after course of the
reference drug is shown in Table 4 and on Figure 1.
Table 4
Dynamics of gastrointestinal complaints in the main and control group

Complaints

Excessive passage
of flatus

Time of observation
(beginning / end of
treatment)

Number of patients, abs. (% of )
Main group,
n=15

Control group,
n=15

beginning

10 (66,7)

13 (86,7)

end

3 (20,0)

5 (33,3)

beginning

15 (100)

15 (100)

end

4 (26,7)

2 (13,3)

beginning

15 (100)

15 (100)

end

6 (40)

6 (40)

beginning

13 (86,7)

10 (66,7)

end

5 (33,3)

4 (26,7)

beginning

4 (26,7)

1 (6,7)

end

0 (0,0)

0 (0,0)

beginning

3 (20,0)

4 (26,7)

end

1 (6,7)

2 (13,3)

beginning

2 (13,3)

2 (13,3)

end

1 (6,7)

1 (6,7)

beginning

7 (46,7)

4 (26,7)

end

1 (6,7)

1 (6,7)

beginning

1 (6,7)

5 (33,3)

end

4 (26,7)

4 (26,7)

0,673

Rumbling

0,361

Abdominal pains
Feeling of
abdominal
heaviness

1,000

0,562

Regurgitation

-

Heartburn

0,809

Nausea

1,000

Foul taste
Liability to
constipations

Significance
of
differences
between the
groups, p

0,658

0,778

Complaints

Time of observation
(beginning / end of
treatment)

Number of patients, abs. (% of )
Main group,
n=15

Control group,
n=15

Liability to
diarrhea

beginning

14 (93,3)

7 (46,7)

end

7 (46,7)

12 (80,0)

Decreased
performance

beginning

9 (60,0)

7 (46,7)

end

8 (53,3)

5 (33,3)

beginning

8 (53,3)

5 (33,3)

end

6 (40,0)

5 (33,3)

Significance
of
differences
between the
groups, p
0,106

0,375

Weakness

0,452

Statistical comparison of clinical efficacy of the study medication and the reference
drug showed no statistically significant difference between the groups (p> 0.05). In
both groups, the incidence of abdominal pain, abdominal rumbling, excessive
flatus and foul taste equally decreased. The frequency of liability to looser stools in
the study group decreased from 93.3% of to 46.7% of , while in the control group
it increased from 46.7% of to 80.0% of .
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Fig. 1. Dynamics of the frequency of gastrointestinal complaints in patients and
control group (p> 0.05). Horizontal axis – frequency, %. Vertical axis - complaint.

Figure captions:< Excessive passage of flatus – Abdominal rumbling - Abdominal pains - Feeling of abdominal
heaviness – Regurgitation – Heartburn – Nausea - Foul taste - Liability to constipations - Liability to diarrhea Decreased performance - Weakness
Main group – Control group - Main group – Control group - Main group – Control group - Main group – Control
group Main group – Control group - Main group – Control group - Main group – Control group - Main group –
Control group
Beginning of treatment – End of treatment>

Evaluation of stool frequency and type on the Bristol scale
In addition to registration of complaints in patients of the main and control group,
daily stool frequency and the number of bowel movements recorded per week.
In all IBS patients enrolled, stool frequency exceeding 7 times per week was noted
at the beginning of therapy. Prior to treatment, in patients of the main group, stool
frequency was weekly Me = 20 (Q1 = 15; Q3 = 22), after treatment it was Me = 9
(Q1 = 7; Q3 = 10), the difference between the values before and after treatment
course of therapy was statistically significant (z = -3,415, p <0,001). Patients in the
control group also showed a decrease in stool frequency, prior to treatment IT
was Me = 14 (Q1 = 10; Q3 = 16) following a course of therapy Me = 9 (Q1 = 12;
Q3 = 21) reduction in the frequency of stool and was not statistically significant (z
= -2,569, p = 0,010).
When comparing the dynamics of stool frequency in the study group with that in
the control group, statistically significant decrease in frequency of stool was
greater in patients of the main group compared with the control group (z = -2.602,
p = 0.009). In patients of the main group, stool frequency decreased by the average
11 times a week, in patients of the control group by 5 times per week (Me).
After treatment stool frequency in the main group was normalized to 7 (46.7%)
patients, whereas in the control group - only in 1 (6.7%) patient.
Stool frequency in patients of the main and control group before and after
treatment is shown on Figure 2.

Figure 2. Stool frequency in patients of the main and control group before and after
treatment. Horizontal axis - observation group, vertical axis - stool frequency
(number of bowel movements per week).
Figure captions: <Beginning of treatment – End of treatment
Stool frequency (times per week)
Main group – Control group>

In assessing the stool form on the Bristol stool form scale, it was found that in all
the patients in both observation groups stool forms from 5 to 7 were detected. After
treatment, almost all patients in both groups experienced changes in the form,
however in the main group of type 4 of stool form was observed in 10 (66.7%)
patients, while in the control group, stool type 4 was detected at the end of
treatment in only 2 (13.3%) patients.
Detection rate of different stool types on the Bristol scale in patients of the main
and control group before and after treatment is shown on Figure 3. A more
pronounced decrease in the values on the Bristol scale of stool form was noted in
the study group, the differences between the groups over time were statistically
significant (z = -2.003, p = 0.045).
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Fig. 3. The frequency of different stool types on the Bristol scale in patients of the
main and control group before and after treatment.
Figure captions: <beginning of treatment – end of treatment - beginning of treatment – end of treatment
Main group – Control group
Type 4 – type 5 – type 6 – type 7>

Evaluation of complaints according to GSRS questionnaire
The dynamics of the GIT complaints in patients of the main and control group on
the scales of GSRS questionnaire are presented in Table 5.
No differences between the groups in relation to the dynamics of GSRS
questionnaire scale values were received (p> 0.05).
In patients of the main group after treatment with the study medication, a
statistically significant reduction was achieved in the severity of complaints on the
scales of abdominal pain, diarrhea syndrome, dyspeptic syndrome, and on the scale
of the total score. Patients in the control group after therapy with the reference drug
the intensity of complaints significantly decreased for all the scales: abdominal
pain, reflux syndrome, diarrhea syndrome, constipation and on the total score
scale.

Table 5
Dynamics of expression of complaints in the study and control groups
according to GSRS questionnaire

Number of patients, abs. (% of )

Scale

Time of
observation
(beginning /
end of
treatment)

Main group, n=15

Me
(Q1; Q3)

Differenc
e of
significanc
e within a
group, p

5

Main group, n=15

Me
(Q1; Q3)

Number of
Difference patients, abs.
of
(% of )
significanc
e within a
group, p

6

beginning
(5; 7,5)
Abdominal pain

(5,5; 8)
0,003

4

5

(2; 5)

(4; 6)

6

5

0,004

0,175

0,003

0,442

0,021

0,102

0,002

0,835

0,021

0,237

end

beginning
(4,5; 6)
Reflux syndrome

(5; 7)
0,343

5

4

(3; 6)

(4; 5)

12

11

end

beginning
(9,5; 15)

Diarrhea
syndrome

(9,5; 15)
0,003

7

10

(3,5; 10)

(6; 11,5)

15

11

end

beginning
(10,5; 17)
Dyspepsy

(8,5; 17)
0,003

8

7

(6; 10,5)

(6,5; 9)

5

5

end

beginning
(4; 6)

Constipation
syndrome

(4; 8,5)
0,591

5

4

(3; 7)

(3; 6)

end

Number of patients, abs. (% of )

Scale

Time of
observation
(beginning /
end of
treatment)

Main group, n=15

Me
(Q1; Q3)

Differenc
e of
significanc
e within a
group, p

46

Main group, n=15

Me
(Q1; Q3)

Number of
Difference patients, abs.
of
(% of )
significanc
e within a
group, p

44

beginning
(35; 50,5)
Total score

(37; 48)
0,004

0,001

29

33

(23; 40)

(27; 35)

0,835

end

Assessment of severity of pain using visual analog scale

Data of pain dynamics on VAS are shown on Figure 4. In the main group, bodily
pain before treatment was Me = 3 cm (Q1 = 2.5; Q3 = 5), after treatment Me = 2
cm (Q1 = 1; Q3 = 4); decrease in bodily pain after a course of treatment was
statistically significant (z = -2.334, p = 0.020).
Patients in the control group also had a statistically significant reduction in bodily
pain after treatment with reference drug: before treatment Me = 5 cm (Q1 = 4; Q3
= 5.5), after treatment Me = 4 cm (Q1 = 3; Q3 = 4), z = -3.169, p = 0.002.
Differences between the groups in the dynamics of bodily pain were found on the
VAS (z = -0.240, p = 0.811).

Fig. 4. The value of bodily pain intensity on the VAS in patients of the main and
control groups before and after treatment. Horizontal axis - observation group
vertical axis - VAS value, cm.
Figure captions: <Beginning of treatment – End of treatment
VAS value, cm – Main group – Control group>

Thus, it should be noted that after a course of treatment with Enterosgel®, the
patients experienced a significant reduction in IBS symptoms both as according to
the patient subjective assessment (according to data of standardized complaint
questionnaire and GSRS questionnaire as well as VAS pain intensity scale) and
objective disease manifestations (stool frequency and form on the Bristol scale).
The most clinically significant changes observed in patients of the main group
were normalization of stool frequency (decrease up to 7 times a week),
normalization of stool form (up to stool type 4 on the Bristol scale) and a decrease
in bodily pain. Unlike reference drug (bismuthate tripotassium dicitrate), in the
treatment of patients with Enterosgel® beneficial effect was detected not only on
subjective clinical IBS manifestations, but also in normalization of stool frequency
and form.
Coprogram data evaluation
In assessing coprogram, it was revealed that before treatment in all patients
included in the study, there was a change in stool consistency: according to the

coprogram, soft stool was determined in 22 (73%) patients, eight (17%) patients
had loose stool. After the treatment, in most patients in both groups soft stool
remained, however five (33%) patients of the main group noted appearance of the
formed stool, while in the control group soft stool was detected in only two (13%)
IBS patients. When analyzing the coprogram data before treatment, an increase in
fecal detritus, fiber, modified and unmodified muscle fibers was detected as well as
appearance of neutral fat, intracellular starch and soaps was detected. In none of
the patients the presence of leukocytes in the stool, overt or occult blood, mucus,
helminth eggs and protozoa were found.
Changes in coprogram of patients of the main and control group on the background
of the treatment course are shown in Table 6.
It is noted that no statistically significant difference between groups was not found
in the coprogram dynamics, however the differences between the groups regarding
dynamics of stool consistency were close to the critical significance value (p =
0.059).

Table 6
Changes in coprogram of patients of the main and control group after the treatment
course

Value

Consistency
Detritus
Vegetable fiber
Changed muscle fibers
Unchanged muscle fibers
Soaps
Neutral fat
Intracellular starch
Iodophilic flora

Rate of patients with the
value improvement, abs. (%
of )
Control
Main group
group
6 (40)
2 (13)
2 (13)
3 (20)
6 (40)
8 (53)
8 (53)
8 (53)
5 (33)
5 (33)
4 (27)
4 (27)
3 (20)
3 (20)
2 (13)
2 (13)
3 (20)
2 (13)

Significance
of differences
between the
groups, p
0,059
0,980
0,472
1,000
0,693
0,582
1,000
0,732
0,643

When comparing the coprogram values with the baseline values at the end of
therapy within each group, the patients of the main group had a statistically
significant improvement in stool consistency (z = -2.271, p = 0.023), fiber

digestion improvment (z = -2.449, p = 0.014 ), reduction in the number of changes
of muscle fibers (z = -2.714, p = 0.007). After the treatment course, patients in the
control group also had an improved vegetable fiber digestion (z = -2.828, p =
0.005), reducing the level of changed muscle fibers (z = -2.714, p = 0.007), as well
as reducing the amount of soaps (z = -2,000 , p = 0,046), but improvements in stool
consistency were noted.
Thus, according to coprogram, after a course of treatment with Enterosgel®
normalization of stool consistency was observed as well as normalization of
digestion of vegetable fiber and food protein components.

Evaluation of gastrointestinal myoelectric activity
Evaluation of GIT myoelectric activity allows to evaluate GIT motor-evacuation
function indirectly and to identify its change.
Dynamics of the total values of GIT myoelectric activity fasting and in the
postprandial period in patients of the main and control group is shown in Figure 5
and Figure 6, respectively.

Fig. 5. Total GIT myoelectric activity in patients of the main group before and
after treatment. Horizontal axis - time of observation, vertical axis - total GIT
myoelectric activity, mV.
Figure captions: <Fasting – Postprandial
Beginning of treatment – End of treatment
Total GIT myoelectric activity, mV>

Fig. 6. Total GIT myoelectric activity in patients of the control group before and
after treatment. Horizontal axis - time of observation, vertical axis - total GIT
myoelectric activity, mV.
Figure captions: <Fasting – Postprandial
Beginning of treatment – End of treatment
Total GIT myoelectric activity, mV>

PPC in patients of the main and control group before and after treatment is shown
in Figure 7.

Fig. 7. The value of postprandial coefficient of GIT myoelectric activity in patients
of the main and control group before and after treatment. Horizontal line observation group, vertical axis - the value of PPC, units. The dotted line is the
postprandial factor equal to 1.0.
Figure captions: <Beginning of treatment – End of treatment
AUC value, U – Main group – Control group>

In the patients of the main group value of the total fasting GIT myoelectric activity
before treatment was Me = 21.4 mV (Q1 = 16.0; Q3 = 42.5), postprandial - Me =
32.4 mV (Q1 = 16.7; Q3 = 59.6). During the treatment with Enterosgel® total
fasting value of GIT myoelectric activity was Me = 23.9 mV (Q1 = 11.2; Q3 =
46.9), postprandial - Me = 21.3 mV (Q1 = 14.4; Q3 = 40.9). Values before and
after treatment were not statistically different (p> 0.05).
In patients of the control group value of the total GIT myoelectric activity before
treatment was fasting Me = 21.2 mV (Q1 = 8.5; Q3 = 51.5), postprandial - Me =
18.2 mV (Q1 = 6.4; Q3 = 48.8). after a course of the comparator drug total fasting
value of GIT myoelectric activity was Me = 39.4 mV (Q1 = 8.3; Q3 = 53.4),
postprandial - Me = 11.8 mV (Q1 = 10.1; Q3 = 38.3) The values before and after
treatment were also not statistically different (p> 0.05).

Prior to initiation of treatment, PPC value below 1.0 indicating aberrant GIT
response to food load was observed in 5 (33.3%) patients of the main group and in
8 (53.3%) patients of the control group. After treatment AUC value below 1.0
occurred in 7 (46.7%) patients of the main group and in 11 (73.3%) patients of the
control group. Differences between groups were not statistically significant (χ2 =
2.143, p = 0.143).
In IBS patients receiving Enterosgel® and the comparator drug no marked
influence on the total GIT myoelectric activity was detected.

Assessment of the colon microbiota
Quantitative values of the main representatives of colon microflora treatment
group were produced using real-time PCR.
Dynamics of the recording frequency of modified and unmodified intestinal
microbiota in patients of the main and control group are presented in Table 7 and
Table 8, respectively.
Dynamics of quantitative values of colon microflora representatives in patients of
the main group is shown on Figure 8.

Table 7
Dynamics of the intestinal microbiota (quantitative values) in patients of the main
group

Species

Detection frequency of various values,
n=10, abs. (% of )
Beginning of treatment
End of treatment
Increased

Normal

Decreased Increased

Normal

Decreased

Lactobacillus spp.

8 (80)

2 (20)

0 (0)

9 (90)

1 (10)

0 (0)

Bifidobacterium
spp.

1 (10)

4 (40)

5 (50)

2 (20)

3 (30)

5 (50)

Escherichia coli

6 (60)

3 (30)

1 (10)

4 (40)

2 (20)

4 (40)

Bacteroides fragilis
group

0 (0)

9 (90)

1 (10)

0 (0)

9 (90)

1 (10)

Faecalibacterium
prausnitzii

1 (10)

7 (70)

2 (20)

3 (30)

7 (70)

0 (0)

Species

Detection frequency of various values,
n=10, abs. (% of )
Beginning of treatment
End of treatment
Increased

Normal

Decreased Increased

Normal

Decreased

Klebsiella
pneumonia /
Klebsiella oxytoca

2 (20)

8 (80)

-

1 (10)

9 (90)

-

Candida spp. /
Staphylococcus
aureus

0 (0)

10 (100)

-

0 (0)

10 (100)

-

Escherichia coli
enteropatogenic

8 (80)

2 (10)

-

5 (50)

5 (50)

-

Enterococcus spp.

3 (30)

7 (70)

-

2 (20)

8 (80)

-

Bacteroides
thetaiataomicron

0 (0)

4 (40)

6 (60)

0 (0)

2 (20)

8 (80)

Clostridium difficile
/ Clostridium
perfringens

0 (0)

10 (100)

-

0 (0)

10 (100)

-

Proteus vulgaris /
Proteus mirabilis

0 (0)

10 (100)

-

0 (0)

10 (100)

-

Citrobacter spp. /
Enterobacter spp.

7 (70)

3 (30)

-

5 (50)

5 (50)

-

Table 8
Dynamics of the intestinal microbiota (quantitative values) in patients of the
control group

Species

Detection frequency of various values,
n=10, abs. (% of )
Beginning of treatment
End of treatment
Increased

Normal

Decreased Increased

Lactobacillus spp.

7 (70)

3 (30)

0 (0)

Bifidobacterium
spp.

2 (20)

3 (30)

5 (50)

Normal

Decreased

8 (80)

2 (20)

0 (0)

2 (20)

4 (40)

4 (40)

Species

Detection frequency of various values,
n=10, abs. (% of )
Beginning of treatment
End of treatment
Increased

Normal

Decreased Increased

Normal

Decreased

Escherichia coli

6 (60)

4 (40)

0 (0)

6 (60)

2 (20)

2 (20)

Bacteroides fragilis
group

0 (0)

8 (80)

2 (20)

0 (0)

8 (80)

2 (20)

Faecalibacterium
prausnitzii

1 (10)

6 (60)

3 (30)

4 (40)

5 (50)

1 (10)

Klebsiella
pneumonia /
Klebsiella oxytoca

3 (30)

7 (70)

-

2 (20)

8 (80)

-

Candida spp. /
Staphylococcus
aureus

0 (0)

10 (100)

-

0 (0)

10 (100)

-

Escherichia coli
enteropatogenic

7 (70)

3 (30)

-

6 (60)

4 (40)

-

Enterococcus spp.

4 (40)

6 (60)

-

3 (30)

7 (70)

-

Bacteroides
thetaiataomicron

0 (0)

5 (50)

5 (50)

0 (0)

4 (40)

6 (60)

Clostridium difficile
/ Clostridium
perfringens

0 (0)

10 (100)

-

0 (0)

10 (100)

-

Proteus vulgaris /
Proteus mirabilis

0 (0)

10 (100)

-

0 (0)

10 (100)

-

Citrobacter spp. /
Enterobacter spp.

8 (80)

2 (20)

-

7 (70)

3 (30)

-

Fig. 8. Quantitative dynamics of the intestinal microflora species in patients of the
main group. Horizontal axis – species of microorganism. Vertical axis - number, Lg, CIU / g.
Figure captions: <Beginning of treatment – End of treatment>

As can be seen from the data presented, after a course with Enterosgel® patients
showed an increase in the number of fecal lactobacilli and bifidobacteria, a
significant reduction in the number of enteropathogenic Escherichia coli and
Enterobacteriaceae species (Citrobacter / Enterobacter). The increase in the
number of bifidobacteria and decrease in enteropathogenic Escherichia coli was
statistically significant (z = -1.993, p = 0.046 and z = -2.173, p = 0.030,
respectively). In the control group, no statistically significant values of the
intestinal microflora dynamics were found.
Total bacterial mass after a course of therapy increased slightly: before therapy the
value was Me = 10.6 -Lg CFU/g (Q1 = 10.1; Q3 = 11.3), after end of treatment, it
reached Me = 11.0 -Lg CFU/g (Q1 = 10.9; Q3 = 11.2), these changes being not
statistically significant.

Assessment of the quality of life of patients

The values of quality of life on SF-36 scales in the main and control group before
and after the treatment are shown in Table 9, on Figure 9 and Figure 10.
Table 9
Dynamics of scale value SF-36 in the main and control group
Values, scores

Scale

Time of
observation
(beginning /
end of
treatment)

Main group,

Control group,

n=15

n=15

Me

General health
(GH)

beginning
end

52

Physical
functioning (PF)

beginning

95

end

95

Role-physical
functioning (RP)

beginning

62

end

75

Role-emotional
functioning (RE)

beginning

67

end

67

Social functioning
(SF)

beginning

50

50

Me

62

beginning

65

Vitality (VT)
65

beginning

68
60

0,123

0,967

0,140

0,539

0,034

0,161

0,007

0,016

0,115

0,081

87
50
50
74
84
65
75
56
0,524

end

1,000

67

0,720
end

0,059
100

0,759
end

0,098

100

0,958
51

0,015
95

0,109

beginning

0,624

87

0,182

50

0,220
67

0,856

end

Significan
ce of
difference
s within
the group,
p

57
0,153

Bodily pain (BP)

Mental health
(MH)

Significan
ce of
difference
s within
the group,
p

Significance of
differences
between the
groups, p

64

GH
100

MH

80

PF

60
40
20

VT

RP

0

BP
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Fig. 9. Dynamics of the median values of the quality of life scale in patients of the
main group after a treatment course.
Figure captions: <Beginning of treatment – End of treatment>
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Fig. 10. Dynamics of the median values of the quality of life scale in patients of the
control group after a treatment course.
Figure captions: <Beginning of treatment – End of treatment>

In IBS patients, the lowest values were observed on the scales of general health
(GH), role-emotional functioning (RE), social functioning (SF) and bodily pain
(BP).
After a treatment course, patients in both groups showed a tendency to improve the
quality of life for all the values, while in the control group increase in vitality was
statistically significant (VT).

Evaluation of psychological status of the patients
The values of psychological state of the patients and control group before and after
treatment are shown in Table 10.
Table 10
The dynamics of psychological indicators of patients the study and control
Values, scores

Psychological
status value

Time of
observation
(beginning /
end of
treatment)

Main group,

Control group,

n=15

n=15

Me

Significan
ce of
difference
s within
the group,
p

Me

Significan
ce of
difference
s within
the group,
p

Significance of
differences
between the
groups, p

Spielberg-Hanin self-assessment scale
beginning

46

State anxiety

38
0,102

end

45

beginning

44

Trait anxiety

0,089

0,010

0,098

0,055

0,187

41
0,774

end

0,002
30

46

39
Asthenia scale

beginning

48

Asthenia

57
0,779

end

50

55

According to the results of the statistical analysis, no differences were found
between the groups in relation to the dynamics of scores on a scale of reactive

anxiety, trait anxiety, and asthenia during the treatment; no statistically and
clinically significant differences were found in paired comparison of the values
within the main group (there are only minor changes in the values).

Genotype evaluation according to polymorphism 5-HTTLPR of SLC6A4 gene
in IBS patients
In the genotypes analysis according to polymorphism 5-HTTLPR of SLC6A4
gene, in 9 patients (30%) homozygous genotype for the normal allele was found, in
7 (23%) patients - homozygous genotype for the mutant allele, and in 14 (47%)
patients - heterozygous genotype. Thus, in 70% of of patients with D-IBS,
presence of short alleles of 5-HTTLPR was defined, associated with decreased
serotonin reuptake.
Of 30 patients included in the study, at the beginning of observation, in only one
patient (3%) of the main group normal level of serotonin was found, while in the
rest of the study population serotonin levels exceeded the reference values.
Study results of serotonin levels in patients with different genotypes before
treatment are shown in Table 11 and Figure 11.
Table 11
Serotonin levels in the serum of patients with different genotypes according to
polymorphism 5-HTTLPR of SLC6 gene

Serotonin level in the
blood serum, ng/ml, Me
(Q1; Q3)

Homozygotes
(wild, ll), n=9

Генотип
Heterozygotes (sl),
n=14

Homozygotes
(mutant, ss), n=7

134,4
(125,4; 152,4)

128,3
(96,1; 144,4)

129,0
(110,3; 165,5)

Due to the fact that the level of serotonin in the blood of patients with various
kinds of genotypes did not differ significantly both statistically and clinically (p =
0,571), analysis of its values was performed without division of patients according
to the genotype according to polymorphism 5-HTTLPR of SLC6 gene.

Fig. 11. Serotonin level of in the blood of patients with different genotypes
according to polymorphism 5-HTTLPR of SLC6 gene. Horizontal axis – genotype,
vertical axis – serotonin, ng/ml.
Figure captions: <Serotonin level, ng/ml
Mutant allele homozygote – Heterozygote – Normal allele homozygote>

In patients of the main group, serotonin level in the blood before the beginning of
treatment was 125.4 ng / ml (102.9, 142.3), after the end of treatment - 115.2 ng /
ml (107.0, 120.5). In patients in the control group, serotonin level in the blood
before the beginning of treatment was 132.9 ng / ml (125.4, 167.8), after the end of
treatment - 129.3 ng / ml (112.4, 159.2).
No statistically significant differences between the groups was reached in the
dynamics of serotonin level (z = -0.477, p = 0.633), as well as in comparison of
values in the main group (z = -1,306, p = 0,191) and in the control group (z = 1,533, p = 0,125) before and after treatment, although there was a trend to a
decrease in both groups. Dynamics of serotonin values before and after the course
of treatment in the study and control groups is shown in Figure 12.
It should be noted that after the course of therapy in 10 patients(67%) of the main
group and 12 patients(80%) in the control group a decrease in blood serotonin
level was detected, although by the end of observation serotonin levels in these
patients still remained elevated when compared to reference values.

Fig. 12. Serotonin level in the blood of patients in the main and control group
before and after therapy. Horizontal axis - observation time, vertical axis –
serotonin, ng/ml.
Figure captions: <Beginning of treatment – End of treatment
Serotonin value, ng/m
Main group – Control group>

Thus, in the patients with diarrhea-predominant IBS included in the study initial
increase in serotonin levels of the blood plasma was observed, while after a course
of treatment with Enterosgel® a tendency to reduction of blood serotonin
concentration was observed, similar to that observed in the case of therapy with
bismuth subcitrate.

Evaluation of therapy tolerability and safety
Over the entire observation period, none of the patients of the main group stopped
taking the study medication Enterosgel®, all patients having completed the full 21day course of treatment. Thus, 100% of patients demonstrated high adherence to
treatment taking the study medication.
In assessing the safety of the treatment course, no changes of clinical and
biochemical blood parameters or urinalysis were noted, which could indicate a
negative effect of the study medication on the function of relevant organs and
systems. Dynamics of the main laboratory parameters in patients of the main and

control group are presented in Table 12. The main urinalysis indicators were within
reference ranges in both groups.

Table 12
Dynamics of values of CBC and biochemical blood analysis in patients of the main
and control group
Values, scores

Value

Time of
observation
(beginning /
end of
treatment)

Main group,

Control group,

n=15

n=15

Me

Significan
ce of
difference
s within
the group,
p

Me

Significan
ce of
difference
s within
the group,
p

Significance of
differences
between the
groups, p

CBC
beginning

137

Hb, g/l

RBC, 1012/l

WBC, 109/l

Thrombocytes,
109/l

136
0,683

end

138

beginning

4,62
4,66

beginning

7,0
6,7

beginning

246
226

beginning

0,411

HCT, U.

0,020

0,161

0,047

0,967

6,4
246
228
0,408
0,683

end

0,713

7,6

0,088
end

0,932
4,5

0,507
end

0,775

4,5
0,513

end

0,977
135

0,977

0,408

0,775
0,405

Biochemical blood analysis
beginning

70

Total protein, g/l

72
0,964

end

69

beginning

21

ALT, U/l
18

0,683

0,858

0,653

21
0,969

end

0,615
69

18

Values, scores

Value

Time of
observation
(beginning /
end of
treatment)

Main group,

Control group,

n=15

n=15

Me

beginning

20

AST, U/l

Me

end

21

beginning

9
9

beginning

4,9

Cholesterol, mol/l
5,0

beginning

4,8

Glucose, mol/l
4,5

beginning

4,5

Potassium, mol/l
4,4

beginning

139

Sodium, mol/l
140

beginning

2,33

Calcium, mol/l
2,27

Magnesium,
mol/l

beginning

0,89

end

0,88

Phosphorus,
mol/l

beginning

1,15

beginning

16,5

Iron, µmol/l
18,2

beginning

77

Creatinin, µmol/l
79

beginning

4,8

0,775

0,386

0,512

0,112

0,967

0,723

0,539

0,629

0,902

0,011

0,653

0,977

0,967

0,820

0,870

140
140
2,36
2,26
0,88
0,88
1,21
1,19
16,5
18,1
80
0,777

end

0,380
2,26

0,010
end

0,902

2,36

0,426
1,17

0,977
4,9

0,649

end

0,775

4,9

0,105
end

0,118
5,2

0,949
end

0,935

4,9

0,850
end

0,440
10

0,887
end

0,345

9

0,232
end

0,172
18

0,261
end

Significan
ce of
difference
s within
the group,
p

20
0,833

Bilirubin, µmol/l

Urea, µmol/l

Significan
ce of
difference
s within
the group,
p

Significance of
differences
between the
groups, p

78
0,690

4,9

Values, scores

Value

Time of
observation
(beginning /
end of
treatment)

Main group,

Control group,

n=15

n=15

Me

end

Significan
ce of
difference
s within
the group,
p

5,2

Me

Significan
ce of
difference
s within
the group,
p

Significance of
differences
between the
groups, p

5,1

Thus, the analyzed enterosorbent Enterosgel® had no impact on clinical and
biochemical blood parameters as well as kidney functions. Intake of Enterosgel®
did not cause clinically significant decrease in absorption of microelements in the
GIT, which could cause a decrease in their concentration in the blood. According
to the coprogram results, the study medication also had no effect on the digestive
function.

CONCLUSION
The study of efficacy and safety of application of Enterosgel® administered for
treatment of patients with diarrhea-predominant irritable bowel syndrome had
demonstrated the efficiency of the study medication.
When evaluating the data of GSRS questionnaire on the complaints of D-IBS
patients, it has been found that the course of Enterosgel® administration has
reduced the incidence of abdominal pain, abdominal rumbling and excessive
passage of flatus as well as foul taste. Statistical comparison of clinical efficiency
of the study medications and the comparator drug has shown no statistically
significant differences between the groups (p> 0.05): in both groups the incidence
of abdominal pain, rumbling, excessive passage of flatus and foul taste equally
decreased. The frequency of liability to looser stool in the study group has
decreased from 93.3% to 46.7%, while in the control group it increased from
46.7% to 80.0%.
When evaluating the data of GSRS questionnaire in patients receiving study
medication, a significant reduction of severity of complaints has been found for
abdominal pain, diarrhea syndrome, dyspeptic syndrome and on the total scale.

Significant reduction of subjective pain sensations has also been an important
effect experienced by the patients after treatment with Enterosgel®.
Evaluation of stool frequency in patients with D-IBS has allowed to reveal the
beneficial effects of the course of treatment with Enterosgel®: reduction in stool
frequency (full normalization of stool frequency has been observed in almost 50%
of patients) and improvement in stool (complete normalization of stools has been
observed in 2/3 of the patients).
According to the coprogram, after a course of treatment with Enterosgel®
normalization of stool consistency, of vegetable fiber digestion and food protein
components has been observed.
Thus, after a course of treatment with Enterosgel® there has been a significant and
substantial reduction in IBS symptoms according to the results of the subjective
assessment of the patient (according to the standardized complaint questionnaire
and GSRS questionnaire data as well as pain intensity on VAS) and objective
disease manifestations (stool frequency and stool form on Bristol scale). The most
clinically significant changes observed in patients of the main group were:
normalization of stool frequency (slowing of up to 7 times a week), normalization
of stool form (stool type 4 on the Bristol scale) and a decrease in pain severity. In
contrast to the reference drug (tridicitrate bismuthate), the patients treated with
Enterosgel® noted a beneficial effect not only on subjective clinical IBS
manifestations, but also normalization of stool frequency and form and digestion
improvement according to the coprogram.
After the course of treatment with the studied enterosobrent Enterosgel®, no
negative changes has been observed in the quantitative composition of the
intestinal microflora, in contrast, clinically significant increase in the number of
bifidobacteria and clinically significant reduction of enterotoxigenic Escherichia
coli has been found (before therapy its amount increased in 80% of the patients,
after a course of treatment - only in 50%).
When analyzing the data of quality of life according to SF-36 questionnaire and
psychological questionnaires after a course of study medication, no statistically
significant changes in the quality of life have been found on all scales of quality of
life, state and trait anxiety, and asthenia.
Enterosgel® had no effect on clinical and biochemical blood parameters and kidney
function. Course of enterosorbent has not caused a clinically significant decrease in
absorption of microelements and vitamins in the GIT, which could result in the
decrease in their blood concentration. The study medication also had no effect on
the digestive function, according to coprogram.

An interesting fact has been revealed in the course of examination of patients with
diarrhea-predominant IBS form: aberrant MEA reaction in the postprandial period
was observed both before and after treatment. Prior to treatment, in 11 patients of
30(37%) with D-IBS APPC exceeded 1.5, reaching in 8 patients(27%) > 2.0; while
in 12 patients (40%) a decrease in PPC was observed (<1.0), reaching in 7 patients
(23%) values <0.6. After treatment in 16 patients (53%) a reduction in PPC was
observed (<1.0), while PPC increase (> 1.5) was observed in 8 patients (27%), of
which in 5 patients (17%) PPC was > 2.0. It is possible that after treatment, on the
background of clinical improvement, reduction of diarrhea and normalization of
evacuation function a trend towards significant PPC decrease and postprandial
power decrease is expected. Further study of the MEA in patients with different
IBS forms is reasonable for selection of adequate therapy and correction of these
patients. Studies on a large patient group will possibly allow to develop an
algorithm of treatment of D-IBS patients, based on MEA research of GIT.
Another interesting fact found during the survey of D-IBS patients is that after a
course of treatment with Enterosgel® in patients of the main group a tendency to
decrease in blood serotonin levels has been shown.

CONCLUSIONS
- Enterosgel® has a positive effect on the clinical performance, reducing
abdominal pain severity and normalizing stool frequency in D-IBS patients,
thus contributing to the harmonization of quality of life.
- On the background of administration of Enterosgel® in D-IBS patients, a
decrease of GIT dysbiosis signs is observed, improving the quantitative and
qualitative microflora composition of thecolon.
- Enterosgel® is well-tolerated, safe and can be recommended for use in DIBS patients.
- Treatment regimens that can be recommended for use in patients with DIBS: 22.5 g of the paste with the active substance polymethylsiloxane
polyhydrate 3 times a day 1 hour after meal orally for 3 consecutive weeks
(paste dose should be dissolved in 200 ml of cool boiled water or washed
down with at least 200 ml of cool boiled water).
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