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Обоснование. Синдром раздраженного кишечника — одно из наиболее распространенных заболеваний желудочно- 
кишечного тракта. Его симптомы существенно снижают качество жизни больного. Из-за недостаточной эффективности 
современных способов лечения этого синдрома необходимо искать новые лекарственные препараты, фармакологиче-
ское действие которых направлено на патогенетические механизмы его формирования. В настоящее время все боль-
шее внимание уделяют влиянию синдрома повышенной эпителиальной проницаемости на раздраженный кишечник, 
в связи с чем перспективным является включение в комплексную терапию пациентов универсального цитопротектора 
ребамипида.

Цель работы — оценить влияние ребамипида на течение синдрома раздраженного кишечника.
Материалы и методы. В статье представлены промежуточные итоги исследования СОКРАТ в котором обследова-

ли 40 больных синдромом раздраженного кишечника, разделенных на две группы, сопоставимые по полу, возрасту 
и типу заболевания. Пациенты основной группы (n = 21) получали дополнительно к стандартной спазмолитической 
терапии ребамипид, а пациенты группы сравнения (n = 19) — висмута трикалия дицитрат. Оценку гастроэнтерологи-
ческих жалоб больных проводили до и после лечения при помощи опросников GSRS, 7 × 7, IBS-QOL и визуально-ана-
логовой шкалы.

Результаты. Оба препарата улучшили состояние пациентов, но более значимую положительную динамику про-
стимулировал прием ребамипида, о чем свидетельствовало существенное уменьшение частоты и выраженности абдо-
минальных болей и симптомов, обусловленных констипацией, у пациентов основной группы.

Заключение. Исследование показало, что протективная активность ребамипида не только редуцирует симптомы, 
но и позитивно влияет на течение синдрома раздраженного кишечника.

Ключевые слова: синдром раздраженного кишечника; ребамипид; синдром повышенной эпителиальной проницаемо-
сти; цитопротектор.
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Dynamics of clinical manifestations of irritable bowel 
syndrome against the background of cytoprotector 
rebamipide intake: intermediate results  
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Yuliya G. Topalova
North-West State Medical University named after I.I. Mechnikov, Saint Petersburg, Russia

BACKGROUND: Irritable bowel syndrome (IBS) is one of the most common diseases of the gastrointestinal tract, the de-
tection rate of which in the general population is 9-23%, in the Russian Federation – 8.3-19%. IBS is the cause of chronic pain 
which accompanies patients throughout their life, significantly reducing its quality and disrupting social adaptation. Insuffi-
cient effectiveness of modern methods of treating IBS dictates the need to search for new drugs, the pharmacological action 
of which is aimed at the pathogenetic mechanisms of IBS formation. Currently, more and more attention in the development 
of IBS is paid to the syndrome of increased epithelial permeability, in connection with which it is promising to include the 
universal cytoprotector rebamipide in the complex therapy of patients with IBS. 

AIM: To evaluate the effect of rebamipide on the course of irritable bowel syndrome.
MATERIALS AND METHODS: This article presents the intermediate results of the SOCRAT study, which has assessed 

the effect of rebamipide on the course of IBS. For this purpose, 40 patients with IBS have been examined and subsequently 
randomized into two groups comparable in gender, age and type of IBS. The patients of the main group (n = 21) received 
cytoprotector rebamipide in addition to standard antispasmodic therapy, and the patients of the comparison group (n = 19) 
received cytoprotector bismuth tripotassium dicitrate. Patients’ gastroenterological complaints have been assessed before 
and after treatment using GSRS, 7x7, IBS-QOL questionnaires and a visual analogue scale. 

RESULTS: According to the study findings, the well-being of the patients has improved in the both study groups. However, 
more significant positive dynamics has been observed in the main group, as evidenced by a significant decrease in the fre-
quency and severity of abdominal pain and symptoms caused by constipation, which, in turn, led to an increase in the quality 
of life of the studied patients.

CONCLUSIONS: Thus, protective therapy of epithelium with rebamipide has not only a symptom-reducing effect, but also 
a positive effect on the course of IBS.
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BACKGROUND
Irritable bowel syndrome (IBS) is a gastrointestinal tract 

disease with a prevalence of 9%–23% in the global population 
and 8.3%–19% in the Russian population [1, 2]. Most patients 
with IBS are people of working age [3, 4] who had this disease 
for several years, which reduces significantly their quality of 
life [5] and disrupts social adaptation [6]. Existing methods 
of IBS therapy are effective in about half of the patients; 
thus, it becomes important to search for new therapeutic 
approaches [7].

According to the Rome IV Criteria and clinical guidelines, 
IBS is characterized by abdominal pain that occurs at least 
once a week, which is associated with defecation and changes 
in the frequency and/or shape of stools [8, 9]. IBS is caused by 
a combination of factors such as genetic predisposition [2, 10], 
dietary habits [11], previous acute intestinal infection [8, 10], 
previous antibiotic therapy [8, 10], psychoemotional stress 
[2, 7], dysbiotic disorders [7, 12], changes in the metabolic 
activity of the intestinal microflora [12], increased epithelial 
permeability syndrome [7, 13], development of low-activity 
inflammation in the intestines [4, 7], cytokine imbalance of 
the enteric immune system [14, 15], development of visceral 
hypersensitivity [16–18], motor–evacuation disorders [19], 
and changes in the neuroendocrine system (gut–brain 
axis) [20].

The study of IBS pathophysiology is currently focused 
on the syndrome of increased epithelial permeability [7, 13]. 
Impaired epithelial permeability of the mucous membrane 
indirectly leads to nonspecific low-activity inflammation in 
the intestinal wall, which results in visceral hypersensitivity 
and impaired motor activity of the intestine, which deter-
mine the development of the main symptoms of IBS [21]. 
The influence of increased epithelial permeability in IBS is 
indirectly evidenced by the low efficiency of contemporary 
treatment regimens, which lack drugs with cytoprotective 

properties. In the course of standard therapy, improve-
ment in well-being is noted in 30% of the patients, and 
IBS passes into stable clinical remission only in 10% of 
the cases [10].

In the new pathogenetic approaches to IBS treatment, it 
is essential to strengthen the barrier function of the intestinal 
epithelium. IBS therapy is considered promising with the use 
of a universal drug rebamipide, and its protective activity 
is aimed at restoring the pre-epithelial, epithelial, and 
subepithelial levels of mucosal protection [13, 22, 23].

This study aimed to evaluate the changes in IBS clinical 
manifestations over time during the use of rebamipide as 
part of complex therapy.

MATERIALS AND METHODS
This study presents the interim results of SOCRAT 

(Syndrome of increased mucosal permeability in functional 
and organic diseases of the large intestine); a single-center 
open comparative randomized prospective study conducted at 
the Department of Internal Medicine, Clinical Pharmacology 
and Nephrology of the Mechnikov North Western State Medical 
University. It involved 40 patients with IBS, namely, men and 
women aged 18–70 years without decompensated somatic, 
acute infectious and oncological diseases, pregnancy, and 
lactation.

IBS was diagnosed based on a comprehensive laboratory 
and instrumental examination in accordance with the Rome IV 
Criteria [9]. The patients were distributed into two groups, 
comparable in terms of gender, age, and IBS type (Fig. 1). 
The main group (n = 21) received, in addition to standard 
antispasmodic therapy, the cytoprotector rebamipide, and 
the comparison group (n = 19) received bismuth tripotassium 
dicitrate, which also has pronounced cytoprotective proper-
ties and demonstrated its efficiency in the treatment of IBS 
in several studies [24–27].

40 patients with irritable bowel syndrome 
40 пациентов с верифицированным синдромом раздраженного кишечника

The duration of therapy is 8 weeks 
Длительность терапии 8 нед.

Evaluation of the results 
Оценка полученных результатов

The main group (taking rebamipide) 
Основная группа (прием ребамипида)

n = 21

Comparison group (taking bismuth tripotassium dicitrate) 
Группа сравнения (прием висмута трикалия дицитрата)

n = 19

Fig. 1. Study design
Рис. 1. Дизайн исследования
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To assess the therapeutic efficiency, the clinical manifes-
tations of IBS were recorded using the Gastrointestinal Symp-
tom Rating Scale (GSRS), 7 symptoms in 7 days (7 × 7), and 
Irritable Bowel Syndrome-Quality of Life (IBS-QOL). The GSRS 
questionnaire includes five subscales for measuring the se-
verity of abdominal pain, reflux, diarrheal and dyspeptic syn-
dromes, constipation, and summation of indicators. We used 
the 7 × 7 questionnaire to assess the dynamics of symptoms 
of functional dyspepsia and IBS, while IBS-QOL was used to 
assess the quality of life of patients with IBS. We also deter-
mined the pain syndrome severity and effect of gastrointes-
tinal diseases on everyday life, using a visual analog scale 
(Fig. 2). The results were scored before and after treatment.

During therapy, the patients were required to record 
the adverse events. After the therapy, one patient with low 
compliance withdrew from the main study group.

Statistica 10.0 software package was used for statistical 
data processing. Nonparametric statistical methods were 
used to assess the clinical manifestations using a scoring 
system. Data were presented as median, lower, and 
upper quartiles. The Wilcoxon test was used to analyze 
the associated variables. Differences between indicators 
were considered significant at p < 0.05. The mean age of 
the patients was 39.8 ± 13.8 years. There were 13 (32%) men 
and 27 (68%) women. IBS with severe constipation was 
recorded in 18 patients, severe diarrhea in 9, and a mixed 
form of IBS manifestations in 13.

RESULTS
Before the therapy, all patients were diagnosed with 

abdominal pain syndrome. After the treatment, positive 
changes were recorded in both groups. In the main group, 
the incidence and severity of abdominal pain decreased 
from 7 (5–8.5) to 3 (2.5–4) points according to the GSRS 
(р = 0.004) and from 6 (2–8) to 3.5 (2–5) points according to 
the visual analog scale (р = 0.007). In the comparison group, 
the intensity of abdominal pain decreased from 6 (5–8) to 
4 (3–7) points (р = 0.02) according to the GSRS and from 
6 (3–8) to 4 (2–8) points according to the visual analog scale 
(p = 0.03). Comparative analysis showed that the intensity of 
pain in the main group treated with rebamipide decreased 
more significantly than that in the comparison group 
(р < 0.05) (Fig. 3).

In the main group, the GSRS revealed a significant 
decrease in the frequency of constipation (i.e., incidence of 
constipation, feeling of incomplete emptying of the intestine 
during the previous week, and presence of hard stools) 
and a decrease in scores from 7.5 (4.5–10.5) to 5 (4–7.5) 
(р = 0.02). In the comparison group, this effect was not 
achieved (р > 0.05). All patients had the same tendency 
toward a decrease in the severity of reflux, diarrhea, and 
dyspeptic syndromes (p > 0.05).

In the analysis of the effect of treatment on the total 
GSRS score, a more significant positive trend was registered 
in the main group. In patients receiving rebamipide, this 
indicator decreased from 33 (28–41) to 24.5 (20–28) points 
(р = 0.005), and in the comparison group, it decreased from 
32 (27–40) to 26.5 (21–30) points (р = 0.02) (Fig. 4). This 
finding is probably attributed to a more significant effect of 
treatment on the severity of abdominal pain and constipation 
in the main group.

According to the results of the 7 × 7 questionnaire, 
displaying the dynamics of the main symptoms of IBS and 
functional dyspepsia, the use of rebamipide led to a significant 
improvement in the well-being and a decrease in the total 

1.  In the past 4 weeks, how much have stomach pains been 
worrying you?

1.  Насколько сильно за последние 4 нед. Вас беспокоили про-
блемы, связанные с болью в животе?

1  2  3  4  5  6  7  8  9  10

2.  How badly have gastrointestinal diseases affected your daily life 
during the past 4 weeks?

2.  Насколько сильно заболевания желудочно-кишечного тракта 
влияли на Вашу повседневную жизнь в течение последних 
4 нед.?

1  2  3  4  5  6  7  8  9  10

Fig. 2. Visual analogue scales for assessing pain and the impact 
of gastrointestinal problems on the quality of life
Рис. 2. Визуально-аналоговые шкалы оценки выраженности 
болевого синдрома и влияния заболеваний желудочно-кишеч-
ного тракта на повседневную жизнь
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Fig. 3. Change in the score of abdominal pain relative to the 
baseline value during therapy (according to the abdominal pain 
subscale of the GSRS questionnaire)
Рис. 3. Изменение балла абдоминальной боли относительно 
исход ного значения на фоне терапии (согласно подшкале изме-
рения абдоминальной боли опросника GSRS)
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score from 15 (8–21) to 10.5 (3–17) points (р = 0.005) in 
the main group. In patients receiving bismuth tripotassium 
dicitrate, positive changes over time were less pronounced 
compared with those in the main group, that is, the mean 
score decreased from 13.5 (7–22) to 10 (4–16) (р = 0.01) 
(Fig. 5).

The improvement in the clinical course of IBS during 
treatment influenced the quality of life of the patients and 
was determined by the visual analog scale and IBS-QOL. 
Patients receiving rebamipide noted a significant decrease in 
the effect of gastrointestinal diseases on their daily life and 
a decrease in the median score of the visual analog scale 
from 6 (5–8) to 2 (2–3) (р = 0.007). In the comparison group, 
positive changes were less pronounced, and the median 
scores of the visual analog scale decreased from 6 (5–9) 
to 4 (2–7) points (р = 0.01). In the main group, the median 
IBS-QOL score decreased from 66.5 (60–92) to 50 (43–68) 
(р = 0.005), showing a significant improvement in the quality 
of life. In the comparison group, this indicator decreased 
from 70 (60–90) to 60 (45–76) (р = 0.02).

The study results demonstrate an increase in the efficiency 
of IBS treatment associated with the additional intake of 
rebamipide.

DISCUSSION OF RESULTS
Currently, the results of IBS treatment often remain 

unsatisfactory. The inclusion in the standard therapy of drugs 
that affect the pathogenetic mechanisms of IBS development 
can increase significantly the efficiency of treatment. 
The SOCRAT study revealed that the use of the universal 

cytoprotector rebamipide as part of the complex therapy of 
IBS led to an improvement in the well-being of the patients, 
as evidenced by a significant decrease in the frequency and 
severity of abdominal pain and constipation. The positive 
changes noted in patients have improved their quality of life.

The pharmacological effects of rebamipide are 
implemented through the induction of signaling pathways of 
kinases regulated by extracellular signals (ERK1 and ERK2), 
serine/threonine protein kinases B (Akt), c-Jun N-terminal 
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Fig. 5. Change in the total score of the quality of life relative to the 
baseline value during therapy (according to the IBS-QOL questionnaire)
Рис. 5. Изменение уровня качества жизни относительно исход-
ного значения на фоне терапии (согласно опроснику IBS-QOL)
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Рис. 4. Изменение общей выраженности симптомов относительно исходного значения на фоне терапии (согласно опросникам 
GSRS и 7 × 7)
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kinases, mitogen-activated protein kinases p38 (p38MAPK), 
and rapamycin kinase of mammals (mTOR). Their activation 
led to the formation of cyclooxygenase-2; subsequently, 
prostaglandins E2 (PGE2) increases [7, 28]. Under the influence 
of PGE2, the syntheses of glycoproteins and mucins increase, 
which contributes to the restoration of the structure and 
thickness of the mucous layer on the intestinal surface and 
provides a pre-epithelial level of protection [7, 13]. Increased 
production of PGE2 and prostacyclin (prostaglandin I2) under 
the influence of rebamipide contributes to the neutralization 
of free radicals, inhibition of neutrophil activation, decrease 
in the synthesis of proinflammatory cytokines [29, 30], and 
stimulation of angiogenesis [28], while reducing low-level 
inflammation and causing a subepithelial level of protection 
[7, 15]. In addition, increased production of cytoprotective 
prostaglandins leads to a change in the permeability of 
the gastrointestinal mucosa by increasing the expression 
of proteins zonula occludens 1 and claudins, which form 
tight junctions of epithelial cells [31], thereby increasing 
the stability of the epithelial protection layer [7, 13].

Rebamipide has a complex effect on the gastrointestinal 
mucosa, restoring pre-epithelial, epithelial, and subepithelial 
levels of protection and correcting the increased epithelial 

permeability of the intestinal mucosa [7]. The effect of 
increased epithelial permeability and the versatility of 
rebamipide determine its clinical efficacy in patients with 
IBS and pathogenetically justify its inclusion in the complex 
therapy.

CONCLUSIONS
1. In the treatment of IBS, rebamipide decreases the 

severity of the pain syndrome, reduces constipation, and 
increases the patient’s quality of life.

2. Rebamipide not only eliminates the symptoms but also 
affects positively the course of IBS.

3. Compared with bismuth tripotassium dicitrate, rebamipide 
is more effective for the treatment of IBS.
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