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Experimental data on the study of the anti-exudative properties of the 
extract containing fibers from Prunus domestica fruits (PEF, «Prunofit») 
showed its inhibitory effect on the activity of prostaglandins synthetase 
and cyclooxygenase, inhibiting the synthesis of prostaglandins�� It was 

found that 200 mg/kg «Prunofit» extract showed anti-exudative activity of 
21,3 % (compared with control pathology) in the model of inflammation 
caused by carrageenan�� Its activity wassuperiorto the activity of the 
reference drug sylibor at a dose of 25 mg/kg (17 %), and was inferior to 
the reference drug orthophen at a dose of 8 mg/kg (56,3 %)��

The analysis of the experimental data showed that «Prunofit» 
extract and reference drug sylibor showed moderate inhibitory effects on 
intensification of bradykinin, prostaglandin, cyclooxygenase synthesis, 
reducing their by 29 % and 26,2 %, respectively, in the model of formalin-
induced paw edema in mice�� The effect of reference drug orthophen 
was significantly superior to the tested extract (anti-exudative activity 
was 64,3 %)�� The anti-inflammatory effect of the «Prunofit» extract is 
probably due to the presence in its chemical composition of the amount 
of phenolic compounds (anthocyanins and hydroxy-cinnamic acids)��

of intestinal peristalsis damage induced by barium 
chloride�� The PEF extract was found as the most active 
in increasing the rate of contrast mass passage through 
the intestine of mice at a conditionally effective dose 
of 200 mg/kg [13]�� In addition, in experimental studies 
the hepatoprotective properties of investigated extracts 
were proven�� It was shown the normalizing effect of PEF 
extract (at a conditionally effective dose of 200 mg/kg) on 
the indicators of the liver functional state, which was at 
the level of the known and popular drug, hepatoprotector 
«Sylibor» [14, 20]�� Other experimental studies have shown 
the membrane-stabilizing, antioxidant, prebiotic and low 
anti-exudative (zymosan-induced paw edema) activities of 
the extract from Prunus domestica fruits containing fibers 
conditionally called «Prunofit» [12, 16, 18]�� 

Due to the chemical composition of «Prunofit» extract, 
which includes phenolic compounds, which in turn may 
exhibit anti-inflammatory properties [17], it was advisable to 
study the effect of the investigated extract on the exudative 
processes caused by various phlogogens��

The aim of the presented research was to confirm the 
anti-exudative properties of «Prunofit» extract by studying 

Humans for the prevention and treatment of any disease 
have long used the diversity and uniqueness of the plant world�� 
The benefits of phytotherapy over the use of synthetic drugs 
have been proven over time and experience��

In our case, presented experimental data to detect 
anti-inflammatory activity of the extract from the Prunus 
domestica fruits, which is a logical continuation of study of 
the pharmacological properties of the specified plant raw 
material��

Pharmacological studies of laxative and hepato-
protective properties of extracts obtained from Prunus 
domestica fruits were carried out according to the 
literature data regarding the use of this plant in folk 
medicine and the data of phytochemical analysis [1, 5, 
6, 15]�� The first phase of the experiments included the 
primary pharmacological screening study of laxative 
properties of four extracts from Prunus domestica fruits 
on the model of loperamide-induced constipation�� As 
a result, it has been found that extract containing fibers 
(PEF) and extract containing polysaccharide complex 
(PEPC) are the most effective�� The laxative properties 
of PEF and PEPC extracts were confirmed on the model 
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its effect on the activity of pro-inflammatory enzymes 
– prostaglandinsynthetase, cyclooxygenase (by the model 
of carrageenan-induced paw edema) and on the content of 
inflammatory mediators – biogenic amines and leukotrienes 
(by the model of formalin-induced paw edema)��

Materials and methods of research 
In this study a dry extract from the Prunus domestica L�� 

fruits (the Rosaceae family), of the Ugorka variety (PEF, 
«Prunofit») was used�� It was selected because of previous 
screening studies of the laxative and hepatoprotective 
activity of four phytoobjects�� «Prunofit» extract was 
obtained and standardized by the content of neutral sugars 
on the Department of Chemistry of Natural Compounds 
of the National University of Pharmacy�� According to the 
phytochemical analysis, the investigated extract contains 
homopolysaccharides, the complex of phenolic compounds 
(anthocyans and hydroxy-cinnamic acids), organic acids, 
proteinogenic amino acids [9, 10, 19]��

Acute carrageenan edema was induced 0,1 ml of 1 % 
solution of carrageenan under aponeurosis of the hind limb	
via subplantar injection of [3]�� 

Orthophen (Pharmaceutical Company «Zdorovya», 
Kharkiv, Ukraine) [2] and a hepatoprotector sylibor were 
used as reference drugs�� Orthophen contains diclofenac 
sodium, which is a NSAID with clear analgesic, anti-
inflammatory and antipyretic effects�� The main mechanism 
of action is the inhibition of prostaglandin biosynthesis 
(prostaglandins synthetase, cyclooxygenase), which play 
a major role in causing inflammation, pain and fever�� 
Due to mechanism of action, orthophen was selected as 
a reference drug to study the effect of «Prunofit» extract 
on the level of prostaglandins and the cyclooxygenase 
pathway of inflammation��

In this study, twenty-four rats of both sexes were used, 
weighing 180-200 g�� The animals were divided into four 
groups�� Each experimental group consisted of six rats�� 
Animals of the first group (control pathology – CP) were 
injected 0,1 ml of water�� The rats of the second experimental 
group were given bolus of 200 ml/kg «Prunofit» orally via 
gastric tube�� The rats of the third group were given 25 mg/kg 
sylibor orally via gastric tube�� The rats of the fourth group 
were given 8 mg/kg Orthophen via gastric tube�� All test 
samples were given 1 hour before injection of phlogogenic 
agents�� 

The volume of the swollen limb, which was measured 1, 2, 
and 3 hours after phlogogen injection, assessed the intensity of 
the inflammatory process [2]��

The conclusion about the intensity of the inflammatory 
reaction was made by increasing the volume of the edematous 
limb, which was determined using a mechanical oncometer 
according to A�� S�� Zakharevsky Anti-inflammatory activity 
was calculated by the formula:

А = 100% –
ΔVcp ×100

, where
ΔVexp

A – the anti-exudative activity, %;
ΔVcp – the difference between the volume of the limb 

before and 1, 2, and 3 hours after injection of phlogogen to the 
animals of CP group, RVU;

ΔVexp – the difference between the volume of the limb 
before and 1, 2, and 3 hours after introduction of investigated 
samples to the animals of experimental groups, RVU��

The second exudative edema was induced 2 % formalin 
solution via subplantar injection�� 

In this study, thirty mice of both sexes were used, weighing 
17-25 g�� The animals were divided into four groups�� Each 
experimental group consisted of six mice�� The animals of 
the study groups were given 200 ml/kg «Prunofit» extract, 
25 mg/kg sylibor and 8 mg/kg orthophen 1 hour before 
the phlogogen injection�� The anti-inflammatory activity 
of the test samples wasassessed at the time of maximum 
development of the inflammatory reaction – 3 hours after 
the phlogogen injection�� The intensity of the inflammatory 
process in experiments in mice was evaluated by weight gain 
of the edematous limb�� At appropriate time all animals were 
sacrificed, both limbs were cut at the level of the ankle joint 
and weighed on the torsion scales VT-500�� The difference in 
the weight of the edematous and healthy limb was calculated�� 
The anti-exudative activity was calculated by the formula 
used in the previous experiment��

The obtained experimental data were analyzed using 
program «Statictica 6,0»�� Hypothesis testing methods included 
student t-test, р≤0��05 was considered to indicate statistical 
significance�� [8, 11]��

Animals were kept in the same conditions, on a standard 
diet in accordance with the sanitary and hygiene requirements 
[7] in the animal house of the Central scientific research 
laboratory of the National University of Pharmacy (certificate 
No�� 058/15 of 08��12��2015; valid until 07��12��2019)�� The 
experiments were carried out in accordance with the general 
ethical principles of animal experiments, regulated by the 
provisions of the «European Convention for the Protection 
of Vertebrate Animals Used for Experimental and Other 
Scientific Purposes» (Strasbourg, 1986, as amended, 1998) 
and Law of Ukraine No�� 3447 -ΙV dated February 21, 2006, as 
amended, «On the Protection of Animals from Cruelty», Order 
of the Ministry of Education and Science, Youth and Sports 
of Ukraine No�� 249 dated March 1, 2012, «Procedure for 
conducting scientific experiments, experiments on animals»�� 
The Commission on Bioethics of the National University of 
Pharmacy (Protocol No�� 01 of 02��10��2019) did not find any 
violations of moral and ethical standards during the research��

Results of research and their discussion
According to the experimental data, it was found that 

«Prunofit» extract exhibits a moderate anti-exudative activity 
under conditions of acute carrageenan inflammation�� Thus, the 
introduction of «Prunofit» extract lead to decrease in edema 
volume by 26%, 25,3% and 21,3% after 1, 2 and 3 hours, 
respectively (Table 1)��

The experimental data show that the tested «Prunofit» 
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extract revealed a moderate anti-inflammatory effect 
throughout the experiment�� The ability of «Prunofit» extract 
to inhibit the development of carrageenan inflammation in 
the early stages (30-90 minutes) is likely due to its effect on 
the system of biogenic amines�� The activity observed after 2 
hours is probably related to its effect on the kinin system, after 
3 hours – to the ability to suppress prostaglandins�� It can be 
assumed that the insignificant effect of «Prunofit» extract on 
the exudative component of the inflammatory reaction is due 
to its membrane-stabilizing properties and the presence in its 
chemical composition of phenolic compounds��

It was also found that, due to the influence on the 
course of inflammation caused by carrageenin, «Prunofit» 
extract revealed a slight advantage over the reference drug 
sylibor, which caused a moderate effect in the early stage of 
inflammatory reaction (anti-exudative activity – 22,9%) and 
showed a tendency to decrease edema in the prostaglandin 
phase (no statistical significance)��

It should also be noted that investigated activity of 
«Prunofit» extract and reference drug sylibor was significantly 
inferior than the anti-inflammatory effect of the reference drug 
orthophen, which showed maximum activity after 3 hours of 
the experiment and reduced the amount of edema by 56,3% 
(Table 1)��

The analysis of the experimental data (Table 2) showed 
that «Prunofit» extract and reference drug sylibor revealed 
moderate anti-inflammatory effect in formalin inflammation, 
reducing edema by 29% and 26,2%, respectively, with 
substantially inferior than such effect of reference drug 
orthophen (anti-exudative activity was 64,3%)��

Considering the literature data on the mechanism of 
phlogotropic exposure to formalin, it can be assumed that the 
ability of «Prunofit» extract to reduce the intensity of formalin-
induced edema is due to antagonism with inflammatory 
mediators and the ability to prevent membrane protein 
degradation��

Conclusions
A study of the anti-exudative properties of 200 mg/kg

«Prunofit» extract on the model of carrageenan-
induced paw edema in rats showed a tendency for 
moderate inhibition of the kinin system and inhibition of 
prostaglandin synthesis.

Research of the anti-inflammatory action of 200 mg/kg 
«Prunofit» on the model of formalin-induced paw edema 
in mice showed weak effect on inhibiting the formation 
of pro-inflammatory agents (bradykinin, prostaglandins, 
cyclooxygenase).

The anti-exudative activity of 200 mg/kg «Prunofit» 
extract was at the level of 25 mg/kg reference drug sylibor, 
and was inferior to the activity of the second reference 
drug orthophen at a dose of 8 mg/kg.

The moderate anti-inflammatory properties of 
«Prunofit» extract are probably mediated by the 
presence in its chemical composition of phenolic 
compounds: hydroxyl-cinnamic acids (neochlorogenic 
acid 3570±42 mg/kg, 0,27 %) and anthocyanins 
(cyanidin-3-rutinoside – 66 mg/kg, cyanidin-3-glucoside 
– 27 mg/kg).
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Table 1
The effect of «Prunofit» extract on the exudative phase of inflammation on the model of carrageenan-induced paw edema in rats (n=6)

Animal group 1 hour 2 hours 3 hours
∆V, RVU AA,% ∆V, RVU Aа,% ∆V, RVU Aа,%

Control pathology 21,8±1,2 - 27,7±1,7 - 34,3±2,5 -
Prunofit, 200 ml/kg 16,2±1,8* 26,0 20,7±1,5* 25,3 27,0±2,0*/** 21,3
Sylibor, 25 mg/kg 16,8±1,2* 22,9 23,0±1,3* 16,9 28,5±1,2** 17,0
Orthophen, 8 mg/kg 14,3±1,6* 34,4 16,0±1,8* 42,2 15,0±1,4* 56,3

Notes: * – р≤0,05 versus control pathology group; ** – р≤0,05 versus reference drug orthophen;
∆V – the difference between the volume of the limb before the start of the experiment and the specified time after the phlogogen injection;
AА – anti-inflammatory activity, %; n – number of animals in the group.

Table 2
The effect of «Prunofit» extract on the exudative phase of inflammation on the model of formalin-induced paw edema in mice (n=6)

Indicator / group Control pathology Prunofit, 200 ml/kg Sylibor, 25 mg/kg Orthophen, 8 mg/kg
∆М, g 94,66 ±4,48 67,17±2,96*/** 69,83±3,24*/** 33,83±2,98*
AА, % - 29,0 26,2 64,3

Notes: * – р≤0,05 versus control pathology group; ** – р≤0,05 versus reference drug orthophen;
∆М – the difference between the mass of a edematous and healthy limb; AА – anti-inflammatory activity, %;
n – number of animals in the group.
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ВиВЧеннЯ анТиеКСудаТиВнОї аКТиВнОСТІ 
еКСТРаКТу, ОдеРЖанОГО з ПЛОдІВ СЛиВи 
дОМаШнЬОї «ПРунОФІТ» на МОдеЛІ 
КаРаГенІнОВОГО Та ФОРМаЛІнОВОГО наБРЯКу 
КІнцІВКи у ПІддОСЛІдниХ ТВаРин

Ключові слова: антиексудативна активність, карагеніновий та фор-
маліновий набряк, медіатори запалення, рослинні волокна, фенольні 
сполуки, плоди сливи домашньої��

Експериментальні дані з вивчення антиексудативних властиво-
стей екстракту з плодів сливи домашньої, що містить волокна (сЕВ, 
«Прунофіт») показали інгібуючий його вплив на активність проста-
гландинсинтетази та циклооксигенази, гальмуючи синтез простоглан-
динів�� Встановлено, що за впливом на перебіг запалення, викликано-
го карагенгіном, екстракт «Прунофіт» у дозі 200 мг/кг достовірно (до 
контрольної патології) виявляв антиексудативну активність 21,3 %, яка 
перевищувала активність препарату порівняння сілібор у дозі 25 мг/кг 
(17 %), та поступалась препарату порівняння ортофен у дозі 8 мг/кг 
(56,3 %)��

Аналіз експериментальних даних показав, що екстракт «Пруно-
фіт» та референс-препарат силібор виявляли в умовах формаліно-
вого набряку кінцівки мишей помірну гальмівну дію щодо інтен-
сифікації синтезу брадикініну, простагландинів, циклооксигенази, 
зменшуючи величину набряку на 29 % та 26,2 відповідно, та при 
цьому істотно поступалися препарату порівняння ортофен (антиек-
судативна активність складала 64,3 %)�� Протизапальний ефект екс-
тракту «Прунофіт», ймовірно, пов’язаний з наявністю в його хіміч-
ному складі суми фенольних сполук (антоцианів та оксикоричних 
кислот)��

и. В. Сенюк, Башар джабар али аль-Сахлани, а. Г. Кононенко

изуЧение анТиЭКССудаТиВнОЙ аКТиВнОСТи 
ЭКСТРаКТа, ПОЛуЧеннОГО из ПЛОдОВ 
СЛиВЫ дОМаШнеЙ «ПРунОФиТ» на МОдеЛи 
КаРРаГенинОнОГО и ФОРМаЛинОВОГО ОТеКа 
КОнеЧнОСТи у ПОдОПЫТнЫХ ЖиВОТнЫХ

Ключевые слова: антиэкссудативная активность, каррагениновый 
и формалиновый отек, медиаторы воспаления, растительные волокна, 
фенольные соединения, плоды сливы домашней��

Экспериментальные данные по изучению антиэкссудативных 
свойств экстракта из плодов сливы домашней, содержащий волокна 
(сЭВ, «Прунофит») показали ингибирующее его влияние на актив-
ность простагландинсинтетазы и циклооксигеназы, тормозя синтез 
простагландинов�� Установлено, что по влиянию на течение вос-
паления, вызванного каррагенгином, экстракт «Прунофит» в дозе 
200 мг/кг достоверно (к контрольной патологии) проявлял антиэкс-
судативную активность 21,3 %, которая превышала активность пре-
парата сравнения силибор в дозе 25 мг/кг (17 %), и уступала препа-
рату сравнения ортофен в дозе 8 мг/кг (56,3 %)�� 

Анализ экспериментальных данных показал, что экстракт «Пруно-
фит» и референс-препарат силибор проявлял в условиях формалинового 
оттека конечности у мышей умеренное тормозящее действие на интен-
сификацию синтеза брадикинина, простагландинов, циклооксигеназы, 
уменьшая величину отека на 29 % и 26,2 % соответственно, при этом 
существенно уступал препарату сравнения ортофен (64,3 %)�� Противо-
воспалительный эффект экстракта «Прунофит», вероятно, связан с нали-
чием в его химическом составе суммы фенольных соединений (антоциа-
нов и оксикоричных кислот)��
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анаЛиз БиОЛОГиЧеСКи аКТиВнЫХ ВеЩеСТВ СОЛОдКи ГОЛОЙ

Вступление
Одним из самых известных, несколько тысячеле-

тий применяемых и довольно исследованных растений 
является необычно интересный объект – солодка�� Она 
постоянно находится под пристальным вниманием 
исследователей как в аспекте дальнейшего более уг-
лубленного и всестороннего изучения, так и выявле-
ния новых областей ее практического использования 
[1, 3, 5, 7, 8, 12]��

Лакрица, или солодка голая, или солодка гладкая, 
или лакричник (Glycyrrhiza glаbra) – многолетнее 
травянистое растение; вид рода Солодка (Glycyrrhiza) 
семейства бобовые (Fabaceae). солодку широко ис-
пользуют как лекарственное, пищевое и техническое 
растение, в качестве пенообразующего агента��

солодка голая произрастает в Южной Европе, север-
ной Африке, Западной и Центральной Азии�� В диком виде 
растет в южной Европе, сНГ (Казахстан, Закавказье), си-
рии, Ираке, Турции, Греции�� Промышленные заготовки 
солодки осуществляют в странах сНГ, Турции, Греции, 
Иране, Китае, Пакистане, Афганистане, сирии, Италии, 
Испании [5, 7, 12]��

В результате широкомасштабных исследований к 
настоящему времени солодка голая вышла на первое 
место по применению��

Для сырья солодки характерно несколько классов 

доминирующих соединений�� К ним относят тритер-
пеноид глицирам (моноаммонийная соль глицирри-
зиновой кислоты), флаванон ликвиритин и халкон 
ликуразид�� Для этих классов природных соединений, 
входящих в широкий круг лекарственных форм из 
сырья солодки, установлены следующие виды актив-
ности: минералокортикоидная, влияние на общий и 
частный метаболизм, антиаллергическая, гепатопро-
текторная и антидотная, противоопухолевая и имму-
нотропная, антиоксидантная активности, противовос-
палительно-противоязвенное, гиполипидемическое, 
химиотерапевтическое действие, а также ряд других 
специфических видов действия�� Понятие «ведущая 
группа биологически активных соединений» позволя-
ет в случае содержания в лекарственном растительном 
сырье нескольких химических групп веществ, облада-
ющих биологической активностью, с одной стороны 
сохранить классическую фармакогнозию, а с другой 
стороны объяснить все особенности фармакотерапев-
тического действия фитопрепарата, а также прогнози-
ровать неизвестные для данного растения фармаколо-
гические эффекты [5, 7, 9, 11, 15, 16]��

Поэтому, проведение исследований, направленных на 
выявление оптимальных мест произрастания, заготовки, 
сушки и хранения, является актуальной проблемой фар-
мации��
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Experimental data on the study of the anti-exudative properties of the 
extract containing fibers from Prunus domestica fruits (PEF, «Prunofit») 
showed its inhibitory effect on the activity of prostaglandins synthetase 
and cyclooxygenase, inhibiting the synthesis of prostaglandins�� It was 

found that 200 mg/kg «Prunofit» extract showed anti-exudative activity of 
21,3 % (compared with control pathology) in the model of inflammation 
caused by carrageenan�� Its activity wassuperiorto the activity of the 
reference drug sylibor at a dose of 25 mg/kg (17 %), and was inferior to 
the reference drug orthophen at a dose of 8 mg/kg (56,3 %)��

The analysis of the experimental data showed that «Prunofit» 
extract and reference drug sylibor showed moderate inhibitory effects on 
intensification of bradykinin, prostaglandin, cyclooxygenase synthesis, 
reducing their by 29 % and 26,2 %, respectively, in the model of formalin-
induced paw edema in mice�� The effect of reference drug orthophen 
was significantly superior to the tested extract (anti-exudative activity 
was 64,3 %)�� The anti-inflammatory effect of the «Prunofit» extract is 
probably due to the presence in its chemical composition of the amount 
of phenolic compounds (anthocyanins and hydroxy-cinnamic acids)��


