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The study of the pharmacological action of the dry 
extract from Prunus domestica fruits on the model 
of comorbid functional constipation in the combined 
alcoholic liver damage in rats

The search for the most effective hepatoprotective agents is a topical issue of modern medicine. As a rule, the plant raw 
material is a promising object for studying medicinal properties. Based on the literature data, we are interested in the 
horticultural crop of Prunus domestica, the family Rosaceae, which is sufficiently cultivated and attracts attention by its 
pharmacoeconomic component.
Aim. In the previous experimental studies, the Prunus domestica extract containing fibers was found to have the laxa-
tive, hepatoprojector and probiotic effects. The foregoing facts provided an opportunity to study the Prunus domestica 
extract containing fibers for activity in comorbidization of some relevant pathologies and experimentally substantiate 
the prospects of its application as a medicine of choice for constipation in patients with pathologies of the digestive 
system.
Materials and methods. The study object was the dry extract from Prunus domestica fruits containing fibers. The experi-
ment was performed in stages. At the first stage, the experimental subacute alcoholic liver damage was caused in animals. 
At the second stage of the experiment, functional constipation was modeled in animals. In the course of subacute hepa-
tosis and during the second phase of the experiment animals were introduced the test extract in the dose of 200 mg/kg 
and the reference drug – a hepatoprotector Silybor in the dose of 25 mg/kg. At the second stage of the study, a laxative 
Senadexin in the dose of 14 mg/kg was added to the therapy. All substances were introduced orally into the body of the 
experimental animals. To assess the motor activity of the intestine, the method of Sagar et al, modified by Choi et al., 
was used. The motor activity of the small intestine was determined according to the corresponding calculation formula. 
The functional state of the liver was assessed by the biochemical parameters in the blood serum: the total protein, urea 
and ALT activity.
Results. The analysis of the experimental data has shown that the test extract exhibits a moderate laxative effect. In ani-
mals of the intact group, the relevant signs (a pronounced laxative effect) indicate the development of diarrhea, which 
is not an adequate solution to the development of constipation. When using the extract from Prunus domestica fruits 
during the whole period of the experiment the normalization of all indicators characterizing the intestinal motility 
was observed. The analysis of the experimental data has demonstrated that the phytoobject studied has a soft laxative 
effect, mainly due to the improvement of the intestinal motility. When studying the functional state of the liver against 
the background of the introduction of the extract studied the positive changes in the content of markers of liver damage 
(decrease in the urea concentration and decrease in the activity of ALT in the animal serum) were detected compared 
to the control pathology group of animals No. 2.
Conclusions. The experimental data obtained on the study of the correlation mechanisms of the hepatoprotective and 
laxative activity of the extract from Prunus domestica fruits containing fibers indicate the presence of a soft laxative ef-
fect that occurs by intensifying the intestinal motility, as well as the pronounced hepatoprotective action. These effects 
of the extract studied were revealed when using it in the treatment of constipation against the background of the ex-
perimental subacute liver damage, thus not being inferior the effects studied in the complex application of the hepato-
protective and laxative reference drugs. The key conclusion is that the extract studied, in contrast to the reference drug 
Senodexin, does not cause signs of diarrhea in its laxative effect, which can be a distinctive, positive feature in further 
clinical studies. This herbal object can be promising and rational when using it with the single-stage complex therapy 
as a hepatoprotective and laxative agent in the treatment of comorbid conditions in gastroenterology associated with 
diseases of the liver and congestive intestinal phenomena.
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Дослідження фармакологічної дії сухого екстракту плодів Сливи на моделі 
коморбідизованого функціонального запору на тлі комбінованого алкогольного ураження 
печінки у щурів
Пошук найбільш ефективних гепатопротекторних засобів є актуальною проблемою сучасної медицини. Як пра-
вило, перспективними об’єктами для вивчення лікувальних властивостей є рослинна сировина. Згідно з літе-
ратурними даними нас зацікавила садова культура Слива домашня (лат. Prunus domestica), сімейства Rosaceae, 
яка достатньо культивована і також привертає увагу своєю фармакоекономічною складовою.
Мета дослідження. У попередніх експериментальних дослідженнях екстракт Сливи домашньої, що містить 
волокна, були встановлені послаблювальний, гепатопротекторний і пробіотичний ефекти. Вищезазначене на-
дало можливість дослідити екстракт Сливи домашньої, що містить волокна, на активність при коморбідизації 
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кількох відповідних патологій і експериментально обґрунтувати перспективу його застосування в якості за-
собу вибору при запорах у пацієнтів з патологіями травної системи.
Матеріали та методи. Об’єктом досліджень був обраний сухий екстракт плодів Сливи домашньої, що містить 
волокна. Експеримент проводили поетапно. На першому етапі у тварин викликали експериментальне підгостре 
алкогольне ураження печінки. На другому етапі експерименту у тварин моделювали функціональний запор. 
У період перебігу підгострого гепатозу та впродовж другої фази експерименту тваринам вводили досліджу-
ваний екстракт у дозі 200 мг/кг і препарат порівняння вітчизняний гепатопротектор силібор у дозі 25 мг/кг. 
У другій фазі досліджень приєднували до терапії проносний засіб сенадексин у дозі 14 мг/кг. Усі субстанції 
вводили до організму піддослідним тваринам перорально. Для оцінювання рухової активності кишечника ви-
користовували метод Sagar et al., модифікований за Choi et al. Моторну активність тонкого кишечника визна-
чали за відповідною розрахунковою формулою. Функціональний стан печінки оцінювали за біохімічними по-
казниками в сироватці крові: вміст загального білка, сечовини і активності АлАТ.
Результати. Аналіз експериментальних даних показав, що досліджуваний екстракт проявляє помірну посла-
блювальну дію. У тварин інтактної групи відповідні ознаки (виразний послаблювальний ефект) вказують на 
розвиток діареї, що не є адекватним вирішенням розвитку запорів. При використанні екстракту плодів Сливи 
домашньої впродовж усього періоду експерименту спостерігалася нормалізація усіх показників, що характе-
ризують моторику кишечника. Аналіз експериментальних даних показав, що досліджуваний фітооб’єкт надає 
помірну послаблювальну дію переважно через поліпшення моторики кишечника. При дослідженні функціо-
нального стану печінки на тлі введення досліджуваного екстракту Сливи домашньої були виявлені позитивні 
зміни вмісту маркерів пошкодження печінки (зменшення концентрації сечовини і зниження активності АлАТ 
у сироватці крові тварин) у порівнянні з групою тварин контрольної патології № 2.
Висновки. Отримані експериментальні дані з вивчення кореляційних механізмів гепатопротекторної і посла-
блювальної активності екстракту плодів Сливи домашньої, що містить волокна, свідчать про наявність по-
мірного послаблювального ефекту, який реалізується за допомогою посилення моторики кишечника, а також 
про наявність виразної гепатопротекторної дії. Зазначені ефекти досліджуваного екстракту виявлені при його 
використанні у терапії запорів на тлі експериментального підгострого ураження печінки, при цьому не посту-
паючись досліджуваним ефектам при комплексному застосуванні гепатопротекторного і послаблювального 
препаратів порівняння. Ключовим висновком є той факт, що досліджуваний екстракт, на відміну від препарату 
порівняння сенодексину, при послаблювальній його дії не викликав ознак діареї, що може бути відмінною, 
позитивною рисою для подальших клінічних досліджень. Зазначений у дослідженнях рослинний об’єкт може 
бути перспективним і раціональним у застосуванні з одномоментною комплексною терапією як гепатопро-
текторний і послаблювальний засіб при лікуванні коморбідних станів у гастроентерології, пов’язаних із за-
хворюваннями печінки та застійними явищами у кишечнику.
Ключові слова: плоди Сливи домашньої; гепатопротектори; коморбідний функціональний запор; підгостре 
ураження печінки; сечовина; АлАТ
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Исследование фармакологического действия сухого экстракта плодов Сливы на модели 
коморбидного функционального запора на фоне комбинированного алкогольного 
поражения печени у крыс
Поиск наиболее эффективных гепатопротекторных средств является актуальной проблемой современной 
медицины. Как правило, перспективными объектами для изучения лечебных свойств является растительное 
сырье. Исходя из литературных данных нас заинтересовала садовая культура Слива домашняя (лат. Prunus 
domestica), семейства Rosaceae, которая достаточно культивируемая, а также привлекает внимание своей фар-
макоэкономической составляющей.
Цель исследования. В предыдущих экспериментальных исследованиях экстракт Сливы домашней, который содер-
жит волокна, были установлены слабительный, гепатопротекторный и пробиотический эффекты. Вышеизло-
женное дало возможность исследовать экстракт Сливы домашней, содержащий волокна, на активность при 
коморбидизации нескольких соответствующих патологий и экспериментально обосновать перспективу его 
применения в качестве средства выбора при запорах у пациентов с патологиями пищеварительной системы.
Материалы и методы. Объектом исследований был выбран сухой экстракт плодов Сливы домашней, содер-
жащий волокна. Эксперимент проводили поэтапно. На первом этапе у животных вызывали эксперименталь-
ное подострое алкогольное поражение печени. Во втором этапе эксперимента у животных моделировали 
функциональный запор. В период течения подострого гепатоза и на протяжении второй фазы эксперимента 
животным вводили исследуемый экстракт в дозе 200 мг/кг и препарат сравнения отечественный гепатопро-
тектор силибор в дозе 25 мг/кг. Во второй фазе исследований присоединяли к терапии слабительное средство 
сенадексин в дозе 14 мг/кг. Все субстанции вводили в организм подопытных животных перорально. Для оценива-
ния двигательной активности кишечника использовали метод Sagar et al, модифицированный по Choi et al. Мотор-
ную активность тонкого кишечника определяли по соответствующей расчетной формуле. Функциональное 
состояние печени оценивали по биохимическим показателям в сыворотке крови: содержании общего белка, 
мочевины и активности АлАТ.
Результаты. Анализ экспериментальных данных показал, что исследуемый экстракт проявляет умеренное сла-
бительное действие. У животных интактной группы соответствующие признаки (выраженный слабительный 
эффект) указывают на развитие диареи, что не является адекватным решением развития запоров. При исполь-
зовании экстракта плодов Сливы домашней на протяжении всего периода эксперимента наблюдалась нормали-
зация всех показателей, которые характеризуют моторику кишечника. Анализ экспериментальных данных 
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показал, что исследуемый фитообъект оказывает мягкое слабительное действие преимущественно через улуч-
шение моторики кишечника. При исследовании функционального состояния печени на фоне введения ис-
следуемого экстракта Сливы домашней были обнаружены положительные изменения содержания маркеров 
повреждения печени (уменьшение концентрации мочевины и снижение активности АлАТ в сыворотке крови 
животных) в сравнении с группой животных контрольной патологии № 2.
Выводы. Полученные экспериментальные данные по изучению корреляционных механизмов гепатопротек-
торной и слабительной активностей экстракта плодов Сливы домашней, содержащий волокна, свидетельствуют 
о наличии мягкого слабительного эффекта, который реализуется с помощью усиления моторики кишечника, 
а также о наличии выраженного гепатопротекторного действия. Указанные эффекты исследуемого экстрак-
та выявлены при использовании его в терапии запоров на фоне экспериментального подострого поражения 
печени, при этом не уступая изучаемым эффектам при комплексном применении гепатопротекторного и слаби-
тельного препаратов сравнения. Ключевым выводом является тот факт, что исследуемый экстракт, в отли-
чие от препарата сравнения сенодексина, при слабительном его действии не вызывал признаков диареи, что 
может быть отличительной, положительной чертой при дальнейших клинических исследованиях. Данный рас-
тительный объект может быть перспективным и рациональным в применении с одномоментной комплексной 
терапией как гепатопротекторное и слабительное средство при лечении коморбидных состояний в гастроэн-
терологии, связанных с заболеваниями печени и застойными явлениями в кишечнике.
Ключевые слова: плоды Сливы домашней; гепатопротекторы; коморбидный функциональный запор; подострое 
поражение печени; мочевина; АлАТ

The search for the most effective hepatopro-
tective agents is a topical issue of modern 

medicine. As a rule, the plant raw material is a pro- 
mising object for studying medicinal properties [1].  
Based on the literature data, we are interested in 
the horticultural crop of Prunus domestica, the fa-
mily Rosaceae, which is sufficiently cultivated and 
attracts attention by its pharmacoeconomic com-
ponent [2, 3].

In the previous studies, the qualitative and quan-
titative chemical composition of the Prunus domes-
tica fruits was determined. The presence of an-
thocyanins, rutin, gallic acid, sugars, organic acids 
(malate, citrate, chlorogenic, neochlorogenic, car-
boxylic acids), dietary fibers and hydroxycinnamic 
acids in the raw material was proven. [4-7].

Since in the previous experiments the dry ex- 
tract from Prunus domestica fruits containing fiber  
(DECF) demonstrated the presence of both the he- 
patoprotective and laxative effects, it was expedi-
ent to study its activity in comorbidization of some 
relevant pathologies and experimentally substan-
tiate the prospects of its application as a medicine 
of choice for constipation in patients with patholo-
gies of the hepatobiliary system [8, 9]. 

It should be noted that functional constipation 
is often observed in patients with liver disease, na- 
mely alcoholic and non-alcoholic fatty liver disease,  
liver toxicity, liver failure, liver fibrosis and cirrho-
sis; in turn, this constipation is a factor in the pro-
gression of the underlying disease and adversely af- 
fects on the quality of life of such patients [10-13]. 

Materials and methods

Experimental animals. The study was conducted 
on 40 white non-linear male rats with the body 
weight of 200-220 g randomized to minimize dif-
ferences in the body weight according to the EU 
Council Directive 2010/63/EU on compliance with  
the laws, regulations and administrative provisions  
of the EU Member States on the protection of ani-
mals used for experimental and other scientific pur- 

pose [14]. Prior to the experiment, the animals were  
kept under standard conditions in the Central Re- 
search Laboratory of the National University of Phar- 
macy (NPhU) in natural daylight and day-night mode 
with free access to water and food [15].

The experiment design. Animals were evenly di-
vided into 5 experimental groups (n=8) according 
to the following design scheme of the experiment:
• the first group – animals without any pathology 

during the experiment (intact control (IC));
• the second group – animals without liver pa- 

thology at the first stage of the experiment, but 
induced functional constipation at the second 
stage (control pathology No. 1 (CP-1));

• the third group – animals with induced liver 
pathology at the first stage of the experiment 
and induced functional constipation at the second 
stage (control pathology No. 2 (CP-2));

• the fourth group – animals with induced liver 
pathology at the first stage of the experiment 
and induced functional constipation at the se- 
cond stage (test group). As treatment within the 
experiment these animals received DECF;

• the fifth group – animals with induced liver pa- 
thology at the first stage of the experiment and 
induced functional constipation at the second 
stage (reference group (RG). As a treatment the 
animals received Silybor as a hepatoprotector 
and Senedaxin as a laxative.
At the first stage of the experiment the experi-

mental subacute combined alcoholic liver damage 
was induced in animals of the corresponding ex-
perimental groups. Animals from the correspon- 
ding groups, in which the pathology was modeled,  
were subcutaneously injected 50 % oily solution  
of tetrachloromethane in the dose of 4 ml/kg for  
4 days, followed by the intravenous injection of 40 %  
aqueous ethanol solution in the dose of 13 ml/kg  
in 3 hours. During the induction of this model the  
hepatoprotectors studied were administered 1 hour  
before the introduction of hepatotoxins. Synergy  
with combined administration of tetrachloromethane  
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and ethanol allows inducing a steady damage of the 
liver parenchyma, which is similar to chronic alco- 
holic hepatosis, in the short term [14, 15]. The ad-
vantage of the subacute liver damage model com-
pared to the chronic and subchronic ones in this 
case is in avoiding alcohol-associated diarrhea with  
the prolonged use of ethanol, which could affect the 
interpretation of the results of the second stage of 
the experiment [16]. 

During the second stage of the experiment, func- 
tional constipation was induced in animals by daily 
intragastric administration of loperamide hydrochlo- 
ride (PhC “Zdorovya”, Ukraine) in the dose of 3 mg/kg  
for 6 days 1 hour prior to the introduction of the 
test samples. Loperamide-induced retention of fe- 
ces in the large intestine in rats is equivalent to 
the state of spastic constipation and corresponds 
to functional constipation with a decrease in peri-
stalsis and absorption of fluid in humans [17, 18].

During induction of subacute hepatosis and the  
second stage of the experiment animals were treated  
with hepatoprotectors, which were administered daily  
for 10 days at 10:00-11:00. As in the previous ex- 
periments, the hepatoprotector Silybor (PhC “Zdo- 
rovya”, Ukraine) was used as a reference drug in 
the dose of 25 mg/kg, which was equivalent to ED30 
of this medicine [19]. Since in the previous studies 
the maximum hepatoprotective effect of DECF was 
demonstrated in the dose of 200 mg/kg, in this ex-
periment a similar dose was used to obtain both 
specific effects. At the second stage of the experi-
ment the rats of the reference group received adi-
tionally Senadexin (PHC “LUBNIFARM”, Ukraine) in  
the dose of 14 mg/kg (calculated with reference to  
the content of calcium sennosides A and B). The ani- 
mal-equivalent dose was calculated from the aver-
age daily dose for humans, the interspecies weight 
difference, and the body surface area [20]. Taking 
into account the lack of data on the drug interaction 
of both reference drugs both samples were admin-
istered within one period (10.00-11.00) in order to 
maintain equal conditions of the experiment; how-
ever, due to the phased introduction of medica-
tions between receiving drugs it took 30 minutes. 
In addition, such administration regimen allows us 
to reproduce the peculiarities of the patients’ com-
pliance in polypragmasy against the background of 
comorbid states [21]. 

All drugs studied in this experiment were dis-
solved or suspended in 1 ml of purified water and 
injected with a special metallic enteral probe. 
Animals of control groups received the correspond-
ing amount of physiological saline solution. 

On day 5 of the administration of loperamide 
fecal boluses of rats were collected, and their pa-
rameters were determined. The day before, ani-
mals were placed in individual cages with free ac-
cess to food and drinking water according to the  

hygienic requirements of the experiment. After col- 
lecting feces from each animal the day before the 
average number was calculated, and the moisture 
content was determined. Boluses were dried in a 
dry oven until a complete evaporation of moisture. 
The percentage moisture content was calculated 
according to the formula:

Сm (%) = [(Mm – Md) / Mm] × 100,
where Сm – is the fecal water content,  %;
Mm – is the fecal wet mass, g;
Md – is the fecal dry mass, g.

18 hours before the last administration of the 
drugs studied animals were deprived of free access 
to food, but consumption of drinking water remained 
ad libitum. To assess the motor activity of the in-
testine in rats, the method proposed by Sagar et al., 
modified by Choi et al., and adapted for this species 
of laboratory animals [17, 22] was used. In 10 min 
after the last administration of the samples all ani-
mals were given a black contrast mass in the form 
of 3 % suspension of activated charcoal in 0.5 % 
aqueous methylcellulose solution of 1 ml per animal. 

In 30 min after the introduction of the contrast 
mass animals were euthanized by decapitation un- 
der inhalation anesthesia, their blood was collected 
to obtain the serum, the body was dissected, and 
the small intestine was removed from the pyloric 
sphincter to the caecum. The intestine was unfold-
ed into a straight line, its total length, as well as 
the distance that the contrast mass passed, were 
measured. The motor activity of the small intestine 
was determined by the percentage indicator of the 
distance of the contrast mass accumulation accord-
ing to the formula:

L% (%) = (Lp / Lt) × 100,
where L% – is the indicator of the relative distance 
that the contrast mass passed,  %;
Lt – is the total length of the small intestine, cm.
Lp – is the path passed by the contrast mass along 
the intestine, cm.

Together with this, the colon was removed in  
animals, and the total number of fecal boluses re-
mained in the lumen of the intestine was measured. 

The condition of the liver was assessed by bio-
chemical parameters in the blood serum – the con-
tent of total protein, urea, and alanine aminotrans- 
ferase (ALT) activity were determined. These indi- 
cators allow assessing the functional state of the liver 
in relation to its main functions (protein synthesiz-
ing, detoxifying), as well as the degree of damage. 

The content of total protein in the serum was 
determined quantitatively by the Biuret method 
using the standard set of reagents “Total protein 
(Biuret with a calibrator)” HP010.01 (“Filitsit-Dia- 
gnostika”, Ukraine) according to the instructions 
for use.
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The content of urea in the serum was determined 
by the diacetylmiooxime method using the stan- 
dard reagent set “Urea-D (Diacetylmiooxymium 
with a calibrator)” HP018.01 (“Filitsit-Diagnostika”, 
Ukraine) according to the instructions for use.

The activity of ALT was determined by the co- 
lorimetric method using the standard set of reagents  
“ALT-KIN (kinetic method)” HP001.02 (“Filitsit-Dia- 
gnostika”, Ukraine) according to the instructions 
for use.

The experimental data were processed by the 
standard program package “Statistica 6.0” using the  
ANOVA (t-criterion) algorithm for dispersion ana- 
lysis. Verification of samples for normality and com- 
parative a posteriori analysis were performed within  
the framework of the program algorithm [23].

Results and discussion

The use of loperamide hydrochloride in the dose  
of 3 mg/kg for 5 days resulted in virtually identical  
disorders in the work of the digestive tract in healthy  
animals (СP-1 group) and in animals with subacute  
alcoholic liver damage (CP-2 group). All animals in 
these groups experienced functional constipation, 
which was reflected in a decrease in the number 
of bowel movements per day – indicating inhibi-
tion of the intestinal motility, and the percentage of 
water in fecal boluses – indicating inhibition of ab-
sorption and/or increased water secretion in the 
intestinal cavity (p≤0.05 versus the intact control).

When studying the effect of DECF on the defe-
cation parameters in animals it was demonstrated 
that the test sample had a marked laxative effect 
without provoking secretory diarrhea. After applica-
tion of the drug for 4 days against the background 
of induction of liver damage and for 5 days on the 
background of the introduction of loperamide all 
the defecation parameters studied probably did not 
differ from the similar values in the group of the 
intact control (p<0.05, Tab. 1).

In the reference group the introduction of Si- 
lybor in the dose of 25 mg/kg and Senodexin in the 
dose of 14 mg/kg to animals significantly changed 
the defecation parameters. The results obtained in  
this group indicate an expressive laxative effect (ap- 
parently due to Senodexin). The combined thera- 
py in rats in the reference group significantly in-
creased the number of defecations compared to 
animals of the control pathology No. 1 and control 
pathology No. 2 groups. At the same time, the over-
all average mass of fecal boluses, in particular due 
to the increased fluid content (p≤0.05 versus the 
intact control), excessively increased. It should be 
noted that the fecal masses in animals of the refe-
rence group were poorly formed and difficult to se- 
parate. The signs registered in animals of the refe-
rence group indicate the constipation correction due  
to the development of secretory diarrhea, which is 
not an optimal solution to the problem of the con-
stipation development (Tab. 1).

In the experimental study of the parameters of 
the gastrointestinal motility it was shown that lop-
eramide probably suppressed motility in the small 
intestine and caused the retention of the fecal masses  
in the large intestine in the groups of the control pa- 
thology No. 1 and control pathology No. 2. It should 
be noted that the combination of model patholo-
gies into a complex disorder contributed to the mo- 
derate unlikely suppression of peristalsis compared  
to the isolated model of constipation. This fact cor-
relates with the literature data [10] (Tab. 2).

The use of DECF in the dose of 200 mg/kg 
throughout the experiment contributed to the nor-
malization of all indicators of the intestinal motili- 
ty studied, which did not statistically differ from 
the similar parameters in the intact control group 
(p>0.05). In this case, according to the experimen-
tal data, it is obvious that the extract under re-
search exhibits a mild laxative effect, mainly due to 
the improvement of the intestinal motility (Tab. 2). 

Table 1
Parameters of the daily defecation of the experimental animals with subacute liver  
damage against the background of loperamide-induced constipation (day 5), M±m

Experimental group (n=8) The number  
of fecal boluses

The fecal wet  
mass, g

The fecal dry  
mass, g % of water

Intact control 32.1±3.2 6.51±0.64 3.98±0.44 39.50±2.27
Control pathology No. 1 21.5±2.6* 4.48±0.29* 3.31±0.21 25.93±1.31*
Control pathology No. 2 18.5±2.3* 5.01±0.35 3.70±0.29 26.43±1.48*
DECF, 200 mg/kg 29.8±3.5# 5.84±0.58 3.88±0.43 33.00±2.67**
Silybor, 25 mg/kg + 
Senadexin, 14 mg/kg 40.9±4.0**/# 13.69±1.38*/**/# 4.43±0.51 67.61±1.28*/**/#

Notes: 
1) * – probable differences in relation to animals of the intact control group (p≤0.05); 
2) ** – probable differences in relation to animals of the control pathology group No. 1 (p≤0.05); 
3) # – probable differences in relation to animals of the control pathology group No. 2 (р≤0.05).
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The combined therapy with a hepatoprotector 
and Senadexin also contributed to the improvement  
of the gastrointestinal motility. However, at the same  
time, the average indicator of the relative distance 
that the contrast mass passed through the small in-
testine was less than in the intact control, and a sig-
nificantly smaller number of residual fecal boluses 
in the lumen of the large intestine were recorded. 
On the one hand, it may indicate episodic diarrhea 
against the background of motility inhibition in the 
small intestine, which is observed in some patients 
with liver cirrhosis [10]. On the other hand, the 
less motility of the small intestine may be due to 
the development of manifestations of tolerance to 
sennosides, and it is a characteristic feature of the 
long-term therapy. In addition, the probable cause 
may be an increase in the content of loperamide in 
the blood because of greater depression of the liv-
er function. In any case, the mitigating effect of this 
therapy was characterized by the increased secre-
tion and decreased reabsorption of the fluid in the 
large intestine; thus, secretory diarrhea (by the ac-

tion of Senodexin) compensated for constipation.  
This was indicated by the most probable decrease 
in the number of fecal boluses in the lumen of the 
large intestine, even compared to the intact animals 
(p≤0.05), among all groups. In addition, it should 
be noted that the fecal masses in the large intes-
tine of the reference group was amorphous, poorly 
textured and formed; they were separated only by 
peristalsis zones, which was also a functional sign 
of diarrhea (Tab. 2).

When studying the functional state of the liver 
by biochemical indicators it was demonstrated that  
double pathology contributed to a significant dis-
order of the protein synthesizing and detoxifying 
functions of the liver, which in turn, led to hepatocyte 
cytolysis. It should be noted that the use of lopera-
mide in the isolated control pathology group No. 1 
did not lead to these severe disorders of the liver, 
but the urea content in the serum of these animals 
was significantly higher than in the intact control 
(p≤0.05). The experimental data obtained correlate 
with the data concerning the partial excretion of 

Тable 2
Parameters of the intestinal motility (30 min) of the experimental animals with subacute  

liver damage against the background of loperamide-induced constipation, M±m

Experimental group 
(n=8)

The total length  
of the small intestine, 

cm

The distance that  
the contrast mass 

passed, cm

The indicator of the 
relative distance that 

the contrast mass 
passed,  %

The number of fecal 
boluses in the colon

Intact control 102.34±2.87 71.41±3.48 69.70±2.66 4.00±0.60
Control pathology No. 1 100.35±2.95 54.66±2.41* 54.41±1.50* 6.63±0.60*
Control pathology No. 2 104.25±3.82 50.25±2.15* 48.33±1.57* 5.88±0.58*
DECF, 200 mg/kg 100.63±2.95 68.51±4.32**/# 67.91±3.33**/# 3.63±0.50**/#

Silybor, 25 mg/kg + 
Senadexin, 14 mg/kg 103.50±2.93 63.65±3.27**/# 61.58±2.84*/**/# 1.88±0.40*/**/#

Notes: 
1) * – probable differences in relation to animals of the intact control group (p≤0.05); 
2) ** – probable differences in relation to animals of the control pathology group No. 1 (p≤0.05); 
3) # – probable differences in relation to animals of the control pathology group No. 2 (р≤0.05).

Тable 3
The content of markers of the general functional state of the liver in the serum of rats with 
subacute liver damage against the background of loperamide-induced constipation, M±m

Experimental group (n=8) Total protein, g/L Urea, mmol/L АLТ, mkkat/L

Intact control 73.14±4.10 6.78±0.32 0.61±0.03
Control pathology No. 1 65.10±2.44 8.35±0.21* 0.63±0.06
Control pathology No. 2 57.28±1.68*/** 13.92±0.53*/** 1.55±0.10*/**
DECF, 200 mg/kg 68.65±2.41# 9.18±0.69*/# 0.93±0.08*/**/#

Silybor, 25 mg/kg + Senadexin, 14 mg/kg 66.08±2.23# 10.93±0.60*/**/# 1.10±0.09*/**/#

Notes: 
1) * – probable differences in relation to animals of the intact control group (p≤0.05); 
2) ** – probable differences in relation to animals of the control pathology group No. 1 (p≤0.05); 
3) # – probable differences in relation to animals of the control pathology group No. 2 (р≤0.05).
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urea with feces and sweat (in addition to the main 
pathway – with urine) [24]; thus, the total rate of its 
excretion can decrease due to constipation (Tab. 3).

The combined therapy and monotherapy with 
DECF probably contributed to the improvement of  
the functional state of the liver, which was media- 
ted through positive changes in the content of mar- 
kers of liver damage in the serum (p≤0.05 versus  
the control pathology No. 2). However, it should be 
noted that the hepatoprotective effect of DECF in 
the dose of 200 mg/kg was more pronounced than 
in the reference group, and it was already shown 
in the previous experimental studies of hepato-
protective properties of different doses of the ex-
tract compared to Silybor in the dose of 25 mg/kg.

CONCLUSIONS
Thus, the experimental data obtained indicate 

the presence of a soft laxative effect that occurs by 
intensifying the intestinal motility, as well as the  
pronounced hepatoprotective action in the dry ex- 

tract from Prunus Domestica fruits containing fib-
ers in the dose of 200 mg/kg. These effects of DECF 
were revealed when using it in the treatment of 
constipation against the background of the experi-
mental subacute liver damage, and were not infe-
rior, and in some cases even surpassed, the effects 
studied in the complex application of the hepato- 
protective and laxative reference drugs. It is im-
portant that DECF in its laxative effect, in contrast 
to Senodexin, did not cause signs of diarrhea in 
animals, which could be a beneficial feature of this 
drug for further clinical application. This herbal ex-
tract has shown that it can become a promising al-
ternative to the single-stage complex therapy with 
plant hepatoprotectors and laxatives; it will avoid 
polypragmasy in the treatment of comorbid condi-
tions in gastroenterology associated with diseases 
of the liver and congestive intestinal phenomena.
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