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IHPOPMALIA AHOTAUIA
Hapgiiiwna no pepakuii / Received: The aim of the work. To confirm by experimental studies the laxative activity of
13.11.2019 fiber-containing extract and extract with polysaccharide complex obtained from
Micna goonpautoBaHHs / Revised: the Prunus domestica fruits in a model of intestinal peristalsis damage induced
18.11.2019 by barium chloride in mice, to identify the most effective extract among them and
MpuiinaTo o apyky / Accepted: determine its effective dose.
19.11.2019 Materials and Methods. Dry extracts from the Prunus domestica fruits (fiber-
containing extract (PEF) and extract with polysaccharide complex (PEPC)) were
KnrouoBi cnoBa: used in the experimental studies. The investigated extracts were obtained by
gastrointestinal tract; the original method at the Department of Chemistry of Natural Compounds of
intestine; the National University of Pharmacy. The study of the laxative effect of the PEF
motor-evacuation function; and PEPC extracts was conducted in the model of intestinal peristalsis damage
functional constipation; induced by barium chloride in mice. The studied effect was determined by the rate
vegetable fibers; of contrast mass passage through the intestines.
fruits of Prunus domestica. Results and Discussion. The introduction of PEF and PEPC at doses of

75 mg/kg, 100 mg/kg, 200 mg/kg and the reference drug natrii picosulfas at a
dose of 2.3 mg/kg abolished the spasm of smooth muscles of the stomach and
intestine. It was evidenced by the lengthening of contrast mass pathway through
the intestines of mice to the level of intact control. Moreover, in the case of the use
of PEF extract, the intensity of the laxative activity had a dose-dependent manner:
with increasing dose, the intensity of the action increased. At a dose of 200 mg/
kg, in contrast to the doses of 75 and 100 mg/kg, the contrast mass pathway was
statistically significantly higher than in the control group. The laxative effect of 200
mg/kg PEF extract was 29% (by percentage of the contrast mass pathway to the
entire length of the intestine), which exceeded the maximum activity of 100 mg/kg
PEPC extract (26 %) and was at the level of the reference drug 2.3 mg/kg natrii
picosulfas (27 %).

Conclusions. The 200 mg/kg PEF extract exhibited laxative activity (29 %)
on the model of intestinal peristalsis damage in mice induced by barium chlo-
ride. The studied effect of PEF extract was higher than maximum activity of the
100 mg/kg PEPC extract (26 %) and was at the level of the reference drug
2.3 mg/kg natrii picosulfas (27 %).

Introduction. Discovery of drugs normalizing the mo-  centuries. Impaired motility underlies the pathogenesis
tor-evacuation function of the digestive tract (prokinetics)  of many diseases, such as gastroesophageal reflux dis-
occupied attention of medical researchers for several ease, hepatitis, gastric ulcer, irritable bowel syndrome
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(IBS), cancer, etc. [1, 2]. The IBS that can manifest in the
form of functional constipation remains the current prob-
lem of modern medicine. The treatment of this disease
necessitates a significant increase in health care costs
for patients — direct (through IBS and its associated di-
seases) and indirect (due to increased days of tempo-
rary disability) [3, 4].

Constipation is a polyetiological, multifactorial symp-
tom complex of general and gastrointestinal disorders.
In recent years, there has been a significant increase in
the incidence of constipation in patients of all ages. They
are diagnosed in 30-50 % of the adult population and
3 % of children who visit a doctor. In addition, in the
presence of chronic diseases of the digestive system —
in 10-25 % of patients [5].

According to official data of the Ministry of Health of
Ukraine in 2017, the number of first reported cases of
diseases with intestinal damage function over 1 million
was registered, among them 60 % were detected in
women [6].

The laxatives are used in clinical practice. An analysis
of the pharmaceutical market in Ukraine showed that
laxative drugs are different in origin, chemical composi-
tion and mechanism of action. The national manufactu-
rers produce 44 % of laxatives, international — 56 %. In-
ternational laxatives includes 31 items. However, only
six laxatives are herbal origin, three of which are mo-
no-constituent and three are complex [7, 8]. Thus, the
market analysis showed that in pharmacies of Ukraine
there is a low choice of laxatives of herbal origin. In ad-
dition, most of drugs have side effects, and some of
them can cause an addiction (e.g. natrii picosulfas). Re-
search and development of new effective and safety
herbal laxative is current task for pharmacy and medi-
cine.

The Prunus domestica is one of the prospective plant.
It is quite widespread in Ukraine and well known for its
medicinal properties and application in folk medicine. It
has the variety of pharmacological effects: laxative,
hepatoprotective, anti-inflammatory, antioxidant, mem-
brane-stabilizing, etc [9, 10, 11]. In addition, the absence
of mono-component medicines based on Prunus do-
mestica gives evidence for pharmacological studies as a
perspective phytoobject for production of effective and
safe remedy for treatment gastrointestinal diseases.

Previous experimental studies of the laxative proper-
ties of four extracts obtained from the Prunus domestica
fruits on the model of loperamide-induced constipation
made it possible to identify the most effective phytoob-
jects with the ability to stimulate the intestinal motility
and thus accelerate the intestine emptying. Such ex-
tracts are the extract containing fibers (PEF) and the ex-
tract containing polysaccharide complex (PEPC) [12].

Therefore, for further experimental studies of the la-
xative effect of extracts selected by primary screening,
the barium chloride-induced model of intestinal peristal-
sis damage in mice was used.

Pharmacological researches of biologically active substances

The aim of the work - to confirm by experimental
studies the laxative activity of PEF and PEPC extracts
obtained from the Prunus domestica fruits in a model of
intestinal peristalsis damage by barium chloride in mice,
to identify the most effective extract among them and
determine its effective dose.

Materials and Methods. Dry extracts from the
Prunus domestica fruits (fiber-containing extract (PEF)
and extract with polysaccharide complex (PEPC)) were
used in the experimental studies. The investigated ex-
tracts were obtained by the original method at the De-
partment of Chemistry of Natural Compounds of the Na-
tional University of Pharmacy. The phytochemical analy-
sis showed, that the PEF extract contains homopolysac-
charides, the complex of phenolic compounds (anticy-
anic and hydroxyl-cinnamic acids), organic acids, pro-
teinogenic amino acids, and the PEPC extract contains
a heteropolysaccharide complex, bound amino acids,
organic acids [13, 14].

Standardization of the investigated extracts was per-
formed by the content of neutral sugars at the Depart-
ment of Chemistry of Natural Compounds of the National
University of Pharmacy. The presence of the homopoly-
saccharides in the PEF extract and the heteropoly-
saccharides in the PEPC extract detected by their
hydrolysis, which resulted in the formation of neutral
sugars.

The study of the laxative effect of the PEF and PEPC
extracts was conducted in the model of intestinal peri-
stalsis damage induced by barium chloride in mice. The
studied effect was determined by the rate of contrast
mass passage through the intestines.

In the experiments, sixty-three outbred mice of both
sexes were used. The animals were divided into five
groups. The mice of the first group were given equiva-
lent volume of distilled water via gastric tube — control
group. The second group was control pathology (CP);
the animals of this group were induced constipation
without further administration of the test extracts and the
reference drug. The mice of this group were given equi-
valent volume of distilled water via gastric tube. The third
experimental group — animals with constipation treated
with reference drug sodium picosulfas drops (“Picolax”)
via gastric tube. The fourth and fifth experimental groups
— animals with constipation treated with the PEF and
PECP extracts via gastric tube.

Animals were deprived of food for 24 hours before
testing. The mice of CP group were given 10 ml/kg of the
0,025 % barium chloride solution via gastric tube 30
minutes after administration of the investigated extracts.
The PEF extract and PEPC extract were administered at
doses of 75 mg/kg, 100 mg/kg and 200 mg/kg, and the
reference drug Natrii picosulfas (“Picolax”, drops, 0.3 ml/
kg) at a dose of 2.3 mg/kg. A contrast mass — 20 % sus-
pension of coal in 1 % starch paste — was introduced 30
minutes after administration of test samples. Each ani-
mal was given 0.6 ml contrast mass. Twenty minutes
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after administration of contrast mass, all animals were
sacrificed. The whole intestine was isolated (from the
stomach to the anal opening) and unfolded into one
straight line. The total intestine length and the length of
contrast mass pathway were measured. Obtained re-
sults expressed in percent [15].

The obtained experimental data were processed by
the methods of variation statistics (mean (M), its stan-
dard error (m) or minimum (min) and maximum (max)
sample values) using parametric (Newman-Keyless
test) methods of analysis. The differences were consi-
dered statistically significant at p<0.05. For statistical
analysis of the obtained data, we used the standard Sta-
tistica software package (version 6.0) [16, 17].

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 Expe-
rimental and Other Scientific Purposes (Strasbourg,
1986) and the Law of Ukraine No. 3447 -1V February 21,
2006, “On the Protection of Animals from Cruelty”, Order
of the Ministry of Education and Science, Youth and
Sports of Ukraine No. 249 March 1, 2012, “Procedure
for conducting scientific experiments, experiments on
animals”. Commission on Bioethics of National Universi-
ty of Pharmacy (Protocol No. 01 of 02.10.2019) viola-
tions of ethical standards of experimental work were not
detected.

Results and Discussion. Intra-gastric administration
of barium chloride to mice lead to spasm of smooth mus-
cle fibers of the stomach and intestines, resulting in de-
layed evacuation of gastric contents and reduced
the length of contrast mass path along the intes-
tine (Table 1). The percentage of intestine with a con-

Table 1

trast mass from the total length of the intestine of the
control pathology group was significantly reduced by
26 % compared with control, indicating a slowing of in-
testinal peristalsis (Table 1).

The administration of PEF and PEPC extracts at doses
of 75 mg/kg, 100 mg/kg, 200 mg/kg, and the reference
drug natrii picosulfas at a dose of 2.3 mg/kg eliminated
smooth muscle spasm of the stomach and intestines
[18, 19, 20]. It evidenced by the increase in the pathway
contrast mass through the intestines in mice, to the level
of control (Table 1). Moreover, with the use of the PEF
extract, the intensity of the laxative effect had a dose-de-
pendent manner: with increasing dose, the activity of the
extract increased. At a dose of 200 mg/kg, the contrast
mass pathway was statistically significantly higher than
in the control group. Thus, the laxative activity of the
PEF extract at a dose of 200 mg/kg was 29 %, at doses
of 100 mg/kg and 75 mg/kg — 22 % and 16 %, respec-
tively.

The PEPC extract in this model pathology showed
the maximum laxative effect at a dose of 100 mg/kg at
the level of 26 % (Table 1). The laxative effect of both the
investigated extracts does not statistically differ from the
reference drug natrii picosulfas. However, unlike the
PEPC extract and the reference drug, the PEF extract
not only restored the peristalsis of the intestine disrupted
by chloride, but also stimulated it. The percentage of the
contrast mass pathway through the intestinal tract from
its total length statistically significant increase compared
with control group (Table 1).

The mechanism of the laxative effect of extracts from
the Prunus domestica fruits is probably caused by pre-
sence of polysaccharides in their chemical composition,
which are not absorbed and, with adequate hydration,

Influence of extracts from the Prunus domestica fruits on the contrast mass pathway through the intestines on the model
of damaged peristalsis of the gastrointestinal tract by barium chloride in mice (n=7)

. % of contrast mass pathway from length the .
Group of animals Dose, mg/kg intestines Activity, %
Control - 67.41+2.29 -
Control pathology - 59.87+2.34* -
Natrii picosulfas 2.3 75.76+2.36** 27
PEF 75 69.21+2.61** 16
100 73.00+3.37** 22
200 77.26+2.37%/** 29
PEPC 75 68.76+2.27** 15
100 75.73+2.13** 26
200 71.96+2.86** 20

Notes:

* — p<0.05 versus intact control group;

** — p<0.05 versus control pathology group;
n — amount of animals in the group.

ISSN 2312-0967. ®apManeBTUUHMIT yacomuc. 2019. Ne 4

68



dapMaKoJIOTigHi J0CIiKeHH: 6i0/I0TiYHO0 aKTUBHUX PeYOBHH

increase the intestinal content, facilitating the activation
of peristalsis. In this way, the transit of intestinal contents
is activated, facilitating emptying. In addition, due to the
inability of the polysaccharides to absorb, an osmotic
gradient can be created that promotes fluid retention in
the intestinal lumen. That leads to softening of fecal
masses and mechanical stretching of the intestinal
walls, increased volume of its contents, which is gene-
rally accompanied by stimulation of peristalsis. The de-
scribed possible mechanisms are consistent with pub-
lished data of literature [21].

Proved intensive laxative effect of the PEF extract
probably related to the presence in its chemical compo-
sition of homopolysaccharides (59 %).

Conclusions. Experimental studies have confirmed
the laxative properties of the PEF and PEPC extracts

Pharmacological researches of biologically active substances

from Prunus domestica fruits in the model of intestinal
peristalsis damage induced by barium chloride in mice.
The PEF extract showed laxative activity at a dose of 200
mg/kg (29 %), which was higher than the maximum acti-
vity of the PEPC extract observed at a dose of 100 mg/kg
(26 %) and was at the level of the reference drug natrii
picosulfas at a dose of 2.3 mg/kg (27 %). Thus, the fi-
ber-containing extract was identified as the most active
between the two extracts. The dose of 200 mg/kg was
determined as conditionally effective. Proved intensive
laxative effect of the PEF extract probably related to the
presence in its chemical composition of homopolysac-
charides (59 %).
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BMN/MB EKCTPAKTIB CIMBU AOMALLUHBbOI HA NMOPYLIEHHA NEPUCTANBTUKN KULLEYHUKA
MULLEWN, 3YMOBJIEHE AIEI0 BAPIKO XNOPUNAY

Bawap Oxa6ap Ani Anb-Caxnati, O. FO. KowoBa, I. B. CeHiok

HayioHanbHUl hapmayesmuyHuli yHisepcumem, Xapkis
citochrom@gmail.com

MeTa po60oTu. EKCneprMeHTanbHUMY AOCAIIKEHHAMU NIATBEPAUTI NOCNABNI0BA/IbHY aKTUBHICTb EKCTPAKTIB, OfepXaHnX
i3 nnogis cnmem fomallHboi CEB Ta CENMK Ha mogeni NopyLIeHHS NepUcTasibTUKN KALLIEYHUKA MULLEN, 3yMOB/IEHE A€
6apito xs10pnay, BU3HAUNTU cepes HUX HalibinbLl edhekTUBHY cybcTaHLilo Ta i yMOBHOEEKTUBHY [03Y.

Marepianu i meToaun. B ekcnepumeHTasibHUX OCNIMKEHHAX BUKOPUCTAHO CyXi eKCTPaKTV 3 M/I0AIB C/IMBY AOMALUHbOT
(ekcTpakT, Wo mictuTb BonokHa (CEB) Ta ekcTpakT 3 nonicaxapugHum komnnekcom (CEMK)), ski oTpumaHi 3a
OpuriHa/IbHOI MEeToAMKO Ha kadiedpi Ximii MpupoaHUX crnonyk HauioHanbHOro gapmMaueBTUYHOrO YHIBEPCUTETY.
BusueHHs nocnabnoBanbHOT fii ekcTpakTise CEB T1a CEMK nposogunin Ha Mogeni MOpyLUEHHS NepucTasbTyKu
KMLIeYyHnKa, 3yMOB/EHO0 A€o 6apito X/10puay 3a METOLO0M CNOCTEePEXEHHS 3a LUBUAKICTIO NPOXOKEHHS KOHTPACTHOI
Macw No KMLWEYHUKY MULLIEA.

Pesynbratu ii o6roBopeHHsA. BeegeHHa CEB Ta CEIK y gosax 75 mr/kr, 100 mr/kr, 200 Mr/kr Ta npenapary nopiBHAHHSA
HaTpito nikocynbpary B 031 2,3 MI/Kr yCcyBasio cnasM rnafkux M'A3iB LUIyHKa Ta KWLIEeYHWKa, Mpo Lo CBig4niIo
NOLOBXEHHS LUMIAXY NMPOXOMXKEHHSI KOHTPACTHOI Macu No KULIEYHWKY MULLIER A0 PiBHSA iHTAKTHOrO KOHTPOs. MNpuyomy y
pasi BukopuctaHHs ekcTpakTy CEB BupasHicTb NocnabnoBasibHOI akTVBHOCTI Maia YTkl L0303a1eXHUIA XxapakTep: 3
NigBULLIEHHAM [03M BUPA3HICTb Ail nocuoBanacs. Y o3i 200 mr/kr, Ha BigMiHy Bif 03 75 Ta 100 Mr/Kr, LWAAX KOHTPaCTHOI
Macu CTaTUCTUYHO 3HauyLLe NepeByLLYBaB Takuil y rpyni iHTakTHOroO KOHTPos0. EkcTpakT CEB BuaBNsiB NnocnabnoBasibHy
4ito 'y fo3i 200 mr/kr (29 %), sika nepesuLLyBana MakcuMasibHy akTUBHICTb ekcTpakTy CEMK y ao3i 100 mr/kr (26 %) Ta
6yna Ha piBHi HaTpito nikocynbdaty B f03i 2,3 Mr/kr (27 %).

BuUcHOBKU. EKCNepUMEHTa/IbHUMWU [OCNIMKEHHAMU Ha MOZeni MOPYLIEeHHA NepUCTaIbTUKN KULLEYHWKA, 3YMOB/IEHe
Jieto Gapito xnopuay, NigTBEPMXKEHI NocnabnoBasibHi BMACTUBOCTI eKCTPakTiB 3 MNoA4B cnvBu gomatuHboi CEB Ta
CETrK. EkctpakT CEB BusiBNAB nocnabnioBasibHy akTUBHICTL Y 031 200 Mr/kr (29 %), L0 nepeBuLLyBano MakCUMasbHy
aKkTuBHIcTb ekcTpakTy CElK, sika cnocTepiranacsa y go3i 100 mr/kr (26 %) Ta 6yna Ha piBHI npenaparty NOpPiBHAHHA HATpItO
nikocynbhaty B 03i 2,3 Mr/kr (27 %). TakuM YMHOM, Cepef, BOX eKCTPaKTIB BUABEHO HaibiNbLL akTUBHUIA ekcTpakT CEB
Ta BM3HA4YeHO MOro ymoBHOeEeKTUBHY A03y, fka cknagae 200 mr/kr. MiaTBepapKeHnii BUpasHuin nocnabniosanbHWin edpekT
ekcTpakTy CEB, MMOBIpHO, NOB’A3aHWI 3 HASIBHICTIO Y 10r0 XiMiYHOMY cKnagi romononicaxapugis (59 %).

KniouoBi cnoBa: LUIYHKOBO-KMLLKOBWIA TPaKT; KULIEYHWK; MOTOPHO-eBakyaTopHa (OyHKLUis; OYHKLiOHaNbHWIA 3anop;
POC/IVHHI BOJTOKHA; N104W C/IMBU AOMALLHLOT.
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B/IMAHUE 3KCTPAKTOB C/MBbI OMALUHEA HA HAPYLUEHVE NEPUCTANBTUKA KULLEYHUKA
MbILLEW, BbISBBAHHOE AEVUCTBUEM BAPUA X/TOPUAA

Bawap Oxa6ap Anu Anb-CaxnaHu, E. HO. KoweBas, . B. CeHIok

HayuoHa/ibHbIl thapmayesmuyeckull yHusepcumem, XapbKos
citochrom@gmail.com

LUenb pa6oTbl. IKCnepuMeHTaslbHbIMW UCCNeA0BaHUAMU MOATBEPAUTL CNabUTENbHYI0 aKTUBHOCTb 3KCTPAKTOB,
NOSlyYEHHbIX 13 MI040B CAMBbI AoMaluHeldi COB 1 C3MNK Ha Mofenn HapylleHVs NepucTabTUKM KULWEYHMKA MbILEei,
BbI3BaHHble JeiicTBMEM Gapua xnopuaa, BbiBUTb Cpeay HUX Hambonee adhdekTUBHYO CybCcTaHUMIo 1 ONpeaeunTb ee
YCNOBHO3(M(EKTUBHYIO [103Y.

Martepuanbl n metoAbl. B sKkCnepyMeHTaNbHbIX UCCNefoBaHNsaX UCMO/b30BaHbl Cyxue 3KCTPaKkTbl U3 M/I040B CAVBbI
JoMallHeli (3KCcTpakT, coaepxaiwuii BosiokHa (C3B) 1 aKCTpakT, cogepxaliuii nonmcaxapugHblii komnnekc (C3MK)),
KOTOpble 6blIM MOJyYeHbl N0 OPUrMHANBLHON METOAMKE Ha kadhefpe XUMWMU NPUPOAHbLIX CoeAvHeHuli HaumoHanbHoro
chapmaLeBTUYECKOro yHuBepcuTeTa. 3yyeHune cnabutensHoro AeiicTems akcTpaktos C3OB 1 COMNK npoBoAn/v Ha Moaenm
HapyLLeHVs NepucTanbTUKA KULWEYHVKA, Bbl3BaHHble AelicTBMeM Gapusi x/iopuaa no meTody HabnofeHus 3a CKOPOCTbio
MPOXOXAEHNS KOHTPACTHOM Macchl MO KULLEYHMKY MbILLEA.

Pesynbratbl n o6cyxaeHune. BeegeHne COB n CIAMK B gosax 75 mr/kr, 100 mr/kr, 200 Mr/kr 1 npenapara cpaBHeHus
HaTpusa NUKocynbgara B A03e 2,3 Mr/Kr yCTPaHs/10 cnasm rnmagkmx MbILLLL XeyaKa v KULWeYHUKa, 0 YeM CBUETEIbCTBOBAS10
YOJWMHEHWE NYTU CefoBaHUsi KOHTPACTHOW MaccChl MO KULWEYHWKY MbILed [0 YPOBHSA MHTAKTHOTO KOHTpoNs. lNpuuem B
crlyyae UCMosb30BaHNa 3kcTpakta COB BbIPaXEHHOCTb CNabWUTENbHOM aKTUBHOCTU UMeNa YeTKWn [0303aBUCKMbIA
XapakTep: C NOBbILLIEHNEM [03bl BbIDAXEHHOCTb AelCTBUS ycunmeanack. B goze 200 mr/kr, B oTanyme OT o3 75 Mr/kr un
100 mr/kr, MyTb KOHTPACTHOM MacChbl CTATUCTUYECKN 3HAYMMO MPEBbILLA B FPYNMNe UHTaKTHOTO KOHTPOns. JkcTpakT COB
nposiBNsin cnabutensHoe aelictere B Ao3e 200 mr/kr (29 %), KOTopoe NPEeBbILLANI0 MakCMaslbHYH0 akTUBHOCTb 3KCTpaKTa
C3rK B flo3e 100 mr/kr (26 %) v 6bln1a Ha ypoBHE HaTpusa Nukocynbdara B fo3e 2,3 Mr/kr (27 %).

BbiBOAbI. 3KCMeprvMeHTa/lbHbIMU UCCNELOBAHUAMN Ha MOAENN HapyLUeHUs MepucTasIbTUKN KULLIEYHVKA, Bbl3BaHHbIE
JevictBnem 6apusa xnopuga, bl NnoATBEPXAEHbI CNabUTebHbIE CBOMCTBA 3KCTPAKTOB U3 N1040B C/IMBbI foMallHelt C3B
n C3IMK. 3kcTpakt C3IB npoasian cnabutenibHyo akTMBHOCTL B fo3e 200 Mr / Kr (29 %), 4TO NpeBbILLasio MakCUMasibHY0
aKTMBHOCTb aKcTpakTa C3AMK, Habntogaemasn B fose 100 mr/kr (26 %) n 6blna Ha YpoBHE npenaparta cpaBHeHUA HaTpusA
nukocynbarta B go3e 2,3 Mr/kr (27 %). Takum 06pa3om, cpeamn AByX 3KCTPaKTOB Obl/10 0OHapPYXeHO Hanbosiee akTUBHbI
akcTpakT COB 1 onpefeneHa ero ycnoBHo3a(hhekTMBHasA [03a, koTopas coctaBnser 200 mr/kr. [MoaTBEPXAEHHbIN
BbIPaXKEHHbIA cnabutenbHbll addekT akcTpakta C3B, BEPOSATHO, CBA3AH C Ha/MYMEM B €ro XMMUYEeCKOM CcocTaBe
romononucaxapunos (59 %).

KntoueBble cnoBa: )Keny,D'OLIHO-KVILIJEHHbIVI TPakKT, KNWWEYHUK; MOTOPHO-3BaKyaTtopHas (byHKLI'VIFl; beHKLU/IOHaJ'IbeIVI 3anop,
pacTuTesibHbliEe BOJTOKHA; NNoAdbl CNBbI AOMaUJHeVI.
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