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ABSTRACT

Myrtle or Myrtus communig. (M. communis L.) belongs to the Myrtaceae fantiljs a widespread shrub in the
Mediterranean area. The objective of this studytoisdetermine the polyphenol content of the methdiit),
chloroform (CHE) and ethyl acetate extract (EAE)nofrtle leaves and to investigate their gastroitited anti-
motility, antidiarrhoeal and intestinal antisecreyoeffects in mice. The plant powder was extraetitl different
solventsof increasing polarity to obtain the above differénactions. The extracts were stored at 4 C° umsié. The
content of total phenols, flavonoids and tanninshef different extracts were determined using sppbbtometric
methods. The antimotility activity was evaluatethgigjastric emptying and intestinal transit phemeti method.
Atropine (1mg/kg i.p.) was used as a positive ainirhe antidiarrhoeal and antisecretory effectsavdetermined
using castor oil. Three different doses (50, 25@ &®0 mg/kg p.o.) were used with all the testedaets.
Loperamide (5 mg/kg p.o.) was used as a positiveérab Finally, the acute toxicity of the plant eatts was
performed according to the Organization of Econo@aoperation and Development (OECD) method at 8lsin
doses (2 and 5 g/kg p.o.). The results revealetl thacommunis L. leaves extracts are rich in pobmdis. The
different extracts dose dependently decreased #strig emptying and the intestinal transit. All mdts also
showed significant and dose dependent inhibitiodiafrhoea and intestinal secretion. M. communisektracts
showed antimoatility, antidiarrhoeal and antisecmgt@activities in mice, which may provide scientsigpport of the
folkloric medication with this plant against diaoba.

Keywords: Myrtus communis.., gastric emptying, intestinal transit, diarrapenteropooling.

INTRODUCTION

Diarrhoea is characterized by a discharge of sditiiso watery fecal matter from the bowel threenwre times per
day[1]. It is one of the leading causes of morbidity amattality in developing countries and is resporesitor the
death of millions of people each ydat. The use of medicinal plants is widespread ambegpbpulation of these
countries. Some of these plants with medicinal eslwere found to be a reliable means by herbalisteeating
diseases such as diarrhoea and other gastroimtedttorderqd3]. In order to overcome the threatening effects of
diarrhoea, the World Health Organization (WH®@) encouraged the utilization of traditional herbadicines as a
part of the health managing system mainly becatifeer accessibility and perceived efficacy.

M. communid.. belongs to the Myrtaceae family and is onehef important aromatic and medicinal species in this
family, it is very common in the typical Mediteream flora. The plant grows abundantly around theitderanean
sea and Western Asjg]. In Algeria, M. communid.. is widespread especially in the Tell Atlas andhe coastal
regiong[6]. It is commonly known under the name of El-Reibatdlamouchd7].
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Since ancient times, different parts of the plaptevused for medicinal, food and spices purposeslderia, the
leaves oM. communid.. are used traditionally in the treatment of respinadisorders, bronchitis, sinusitis, otitis,
diarrhoea and hemorrhoidg]. A wide range of biologically active compounds aresent in this plant8]. The
main goal of the present study was to determineptiigphenolic content of ME, CHE and EAE extractsMa
communid.. leaves and to evaluate for the first time tlaitidiarrhoeal effects.

MATERIALS AND METHODS

2.1. Chemicals
All chemicals were of analytical grade and purcdagem sigma (St Louis, MO, USA) or Fluka Chemiczd.
(Buchs, Switzerland).

2.2. Plant material

The fresh leaves dfl. communisL. were collected from Jijel (North-East of Algerien November, 2014. The
taxonomic identity of the plant was performed byfEssor Gonzalez-Tejero and Casares-Porcel Departofie
Botany, University of Granada, Spain and a voucm@mber ML 11/14 was deposited at the Laboratory of
Phytotherapy Applied to Chronic Diseases, UnivgrSitif 1. The collected plant was dried under shad

2.3. Extraction and fractionation

The extraction procedure was conducted as descopétiarkhan|9] with slight modification. The dried powder of
M. communid.. leaves was extracted with methanol (85%) atré@mperature for 3 days. The resulting suspension
was then filtered and concentrated by evaporaioB0 C° and fractioned by successive washing ditferent
solvents of increasing polarity to obtain the faliog fractions: methanol extract (ME), chlorofoaxtract (CHE)
and ethyl acetate extract (EAE).The extracts waged at 4 °C until use.

2.4. Animals

Male Swiss albino mice (Pasteur Institute, Algigkigeria), weighing between 25 and 30 g, were usddis study.
Permission for conducting animal in vivo experineemtas obtained from the local institutional comedtton
experimental animals care, and the experiments wamged out according to the ethical principleseaperimental
animals. They were initially housed in groups igesand had free access to water and food adnfititu a week.
In all studies, the animals were fasted for 18-2@ith free access to water until 1 hour before staat of the
experiment. During the fasting period, the animagse placed individually in cages with wide-mesheabottoms
to prevent coprophagy.

2.5. Determination of total phenolic content

Total phenolic content was assessed by Folin Gieeakagent as described byatial [10]. A volume of 100 pl of
each extract was mixed with 500 pl of Folin Cioealteagent (diluted 10 times). After 4 min, 4000f1l7.5% of
Na,CO; solution was added. The final mixture was shakehiacubated in dark at room temperature for 1 et
the absorbance of the reaction mixture was measatr@®0 nm. The results were expressed as mgliid gaid

equivalent (GAE) per gram of dried plant extractghe (mg GA/g DW) using a calibration curve of galcid.

2.6. Determination of total flavonoid content

Total flavonoid content was determined using alumirchloride assajl1]. Briefly, 1 ml of each tested extract or
standard (quercetin) were mixed with 1 ml of AI(2%). After 10 min of incubation, the absorban@swneasured
against a prepared blank at 430 nm. The results egiressed as quercetin equivalent per gram gbldnt extract
weight (mg QE/g DW) using a calibration curve otuetin.

2.7. Determination of total tannins

This was achieved by testing the capacity of tHéedint extracts to precipitate haemoglobin fromsfr bovine
blood according to the method of Bate-snjitg]. Briefly, a volume of each plant extract was mixeith an equal
volume of hemolysed bovine blood (absorbance =. AGgr 20 minutes of incubation at room temperafuhe
mixture was centrifuged at 4000 rpm, and the alzsure of the supernatant was measured at 765 nnreshés
were expressed as mg equivalent tannic acid pen gfaextract dry weight (mg TAE/g DW) using a caéibon
curve of tannic acid.

2.8. Acute oral toxicity

Acute oral toxicity of ME, CHE and EAE was perfarch using few animals according to the limit test
recommendation of the Organization of Economic ggmation and Development (OECD), guideline 423).
Each extract was administered to the first aninh@ single oral dose (2 g/kg). The animals werefedtfor three
hours following administration. Gross behavioratldoxic effects (restlessness, agitation, dullnesghing etc.)
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were observed at short intervals for 24 h. As &misnal did not die, two more animals were treatetheé same way.
After 14 days mice were sacrificed and all the osgevere removed for gross pathological examinafitie same
procedure was repeated in another set of animalg ashigher dose (5 g/kg).

2.9. Gastric emptying and small intestine transit measurements

A test meal made up of 0.1% phenol red (a non-dladde and easily detectable marker) dissolved %%61.
carboxymethyl cellulose (CMC), was used in thigdgtu Gastric emptying was measured according tartathod
described by Amir&t al [14] with slight modifications. After 18-20 h of fast, mice (n=6) were orally pretreated
with ME, CHE and EAE (50, 250 and 500 mg/kg) amb@ine 1 mg/kg i.p. as positive control. After dmeur of
the treatment, each animal received orally R of the test meal and was sacrificed 20 min latémder a
laparatomy, the stomach and the small intestinee vexcised after ligation of the pylorus and thedzar The
stomach was homogenized with its contents in 28.0IN NaOH. The homogenate was allowed to settld fo at
room temperature and 8 ml of the supernatant wadedhto 1 ml of 33% trichloroacetic acid to pretfe proteins.
After centrifugation (1600 g for 30 min), 2 ml oN2NaOH were added to the supernatant. The mixtuae w
homogenized and its absorbance (abs) was readatrB60n the day of each experiment, 4 animals weceficed
just after the administration of the test meal avete considered as standards (0% of emptying). gastric
emptying (GE) rate in the 20-min period was cal@daaccording to the following formula:

GE (%) = (Ab%tandard' Abstes{AbS standara *100.

Immediately after the excision of the stomach & $slame rat that was used for gastric emptyingwtige small

intestine was removed for the evaluation of thegtibal transit. The intestine was grossly freednfits mesenteric
attachments and its length was measured usingen ttlwas then opened at the level of the frontheftest meal,
which was exactly localized by a drop of 0.1 N NaOHe rate of intestinal transit was expressedhasratio

between the distance travelled by the test meattantbtal length of the small intestine.

2.10. Evaluation of the antidirrhoeal activity

The method described by Awet al [15with small modifications was followed for this irstggation. Mice
randomly divided into groups of 6 mice each weeated orally as outlined below:

Group 1: CMC (1.5%), negative control.

Group 2: MEsy mg/kg, Group 3: MEso mg/kg, Group 4: MEg, mg/kg.

Group 5: CHE, mg/kg, Group 6: CHEso mg/kg, Group 7: CHEyo mg/kg.

Group 8: EAEsg mg/kg, Group 9: EAEso mg/kg, Group 10: EAEy mg/kg.

Groupll: Loperamide hydrochloride (5 mg/kg), pesittontrol.

One hour after the oral respective treatments (kghlacute diarrhoea was induced by oral admatistn of castor
oil (10 ml/kg)

Following the delivery of castor ail, the animalene placed in separate cages over clean white ghpemwas
replaced every hour and inspected for 4 hourshfermpresence of the typical signs of diarrhoea fithe elapsed
between the administration of the cathartic ageastor oil), and the excretion of the first diaehdaeces and the
total number of wet faeces excreted by the anirrald hours were recorded. The percentage of diédfeca
inhibition score was calculated as follows:

% inhibition of diarrhoea [Mean number of wet defecation (control—test)]xloo

Mean wet defecation of control

2.11. Intestinal fluid accumulation (Enteropooling test)

The effect oM. communid.. extracts on castor oil-induced fluid secretiorintestine was studied according to the
method described by Awet al [15]. Animals were randomly divided into 14 groups if mice per group. Each
mouse in each group was subsequently separatalgcla a cage. Group 1 mice were treated with CMM6%) as
negative control. Group 2 received 5 mg/kg lopedan{positive control). Groups 3, 4 and 5 were géatith ME
at doses 50; 250 and 500 mg/kg. Groups 6, 7 amtéved 50, 250 and 500 mg/kg of CHE extract. Gsaypl0
and 11 received 50, 250 and 500 mg/kg of EAE ektiaugs were suspended in CMC and administeredyofall
ml/kg). One hour later, all mice received castdr(®® ml/kg). The animals were sacrificed 30 miteafards and
the whole length of the small intestine was legdtedh the pylorus to the caecum. The weight offilleintestine
was determined. The contents of the intestine were expelled into a graduated measuring cylinddrits volume
was determined. The weight of the empty intestiras waken, and the difference between the full amgty
intestine was calculated.
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2.12. Statistical data analysis

Results were expressed as the means + standardoénean (SEM). Comparison between treatment grovgre
performed by one way analysis of variance (ANOVA)dwed by Tukey's test. ThE values ofP<0.05 were
considered significantly different using Graph FPatm Version 6.0 (GraphPad Software, Inc, La Jai, USA).

RESULTS

3.1. Total phenadlics, flavonoids and tannins contents
The total phenolics, flavonoids and tannins costamiong the different extractsf communid.. are presented in
Table 1. The total phenolic content in terms of GWE/g of dry weight of extract decreased in thdofeing order:

ME > EAE > CHE, whereas the highest total flavosaicere found in EAE (38.4+0.9 mg QE/g DW) and tasni
contents in ME (83.35+0.36 mg TAE/g DW).

Table 1: Total phenolics, flavonoids and tanninsantents of methanolic extract and fractions of M. ommunis L. leaves

Extracts Total phenolics | Total flavonoids| Total tannins
(mg GAE/g Dw) | (mg QE/g DW) | (mg TAE/g DW)
ME 149.25 +3.11 26.38 £0.13 83.35 +0.3§
CHE 81.0+1.53 28.05+0.15 52.3+£0.25
EAE 101.88 £1.73 38.4+0.9 49.7 £0.98

ME: Methanol extract, CHE: Chloroform extract, EAIEthyl acetate extract, DW: Dry weight. Results expressed as means + SEM (n=3).

3.2. Acute oral toxicity

In acute toxicity test, no mortality was observédhe test doses for the following 14 days of obsgon and none
of the animals showed any changes in their behalyioeurological or physical activities at the dosé 2 and 5
o/kg.

3.3. Gastric emptying
All extracts exerted dose dependent reduction inethetied quantity of the test meal compared tohigicle

(negative control). This effect was significaRt< 0.01 andP < 0.001) for the highest doses (250 and 500 mg/kg)
and the effect of these doses was not significatiffgrent from that of atropine.
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Figure 1: Effect of M. communis L. leave extracts o gastric emptying in mice. ME: Methanol extract, GHE: Chloroform extract, EAE:
Ethyl acetate extract. The values of the bars chadre expressed as means + SEM (n=6). (****R 0.0001; ***P < 0.001; **P < 0.01) vs
vehicle (CMC 1.5% p.o.). P < 0.0001°P < 0.001,%P > 0.05) vs positive control group (Atropine sulphatel mg/kg i.p.)."P < 0.0001 vs

ME 500 mg/kg p.o.;PP < 0.05 vs CHEq mg/kg p.o.;* P < 0.01 vs EAsy*P < 0.0001 vs EAg mg/kg p.o.

3.4. Intedtinal transit
The effects oM. communid.. extracts on intestinal transit are shown irufgg2. Compared with the vehicle, all
tested extracts dose dependently lowered the trahgihenol red through the small intestine. Thixr@ase was

significant at the highest dose for all extractstlAs dose, all extracts showed no significantedénce in intestinal
transit compared to the positive control.
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Figure 2: Effect of M. communis L. leave extracts o intestinal transit in mice. ME: Methanol extract, CHE: Chloroform extract, EAE:
Ethyl acetate extract. The values of the bars chadre expressed as means + SEM (n=6). (****R 0.0001; ***P < 0.001; **P < 0.01, *P<
0.05) vs vehicle (CMC 1.5% p.0.)® < 0.0001;° P < 0.05P > 0.05 ) vs positive control group (Atropine sulphat, 1 mg/kg i.p.).*P <
0.01 vs CHEsqp mg/kg p.o.)

3.5. Castor oil induced diarrhoea

Within the observation period of 4 hours, aftertoa®il administration, all the mice in control gm produced
copious diarrhoea. Pretreatment of mice with theaets caused dose dependent and significant @élapset of
diarrhoea. This effect decreased in the followingeo: ME > CHE > EAE. The most powerful delay waserved
for ME extract at 500 mg/kg. At this dose, the drefadiarrhoea increased from 59.29 + 5.54 min {slehgroup) to
215.71 + 8.95 min, a value not significantly diffat from the positive control (214.38 + 8.7 mim).dddition, the
total number of stool and the total number of webkwere reduced significantly and dose depengefitie most
significant decrease was noted with the highest ®@able 3). Furthermore, the inhibition of defématincreased in
a dose dependent manner with the most remarkabtemntage of inhibition at the highest dose forealiracts: ME
(73.53 £ 5.75), CHE (72.53 + 3.24) and EAE (71.98.67). These values were not significantly différeom the
value of the positive control (81.59 + 5.14).

Table 3: Effect of methanalic extract and fractions of M. communis L. leaves on castor oil-induced diarrhoea in mice

Total

Treatment Dose (mg/kg) or Onset of diarrhoea number Number of wet Percentage of Protection
Group (ml/kg) (min) of stool stool wet stool (%) (%)
Vehicule
(CMC 10 59.29 + 5.54 10.94 +1.08 9.17 +0.89 85.36+3.08 00
1.5%)
ME 50 98.25 + 9.03°¢ 7.25+0.86"" 5.5+0.86" 73.15+7.868 33.06+7.37
250 119.28 +8.13™ 7117 4.14+0.45™ 65.08+9.04 54.85+5"
500 215.71 +8.95" 5.42+0.68" 2.42+0.52™ 46.33+8.7 73.5345.75
50 100.5+8.36™2 P? 8.12+0.95? 5.87+0.58" ¢ 74.19+4.91 35.98+6.32%¢
CHE 250 143.28+8.93™ 4.85+0.45™ 3+0.43™ 62.11+6.65 67.31+4.75
500 195+3.61™ 4.71+0.56™ 2.42+0.29™ 51.84+4.31 72.53+3.24
50 110 #3.137a¢ 8.12+0.51? 5.75+0.52° 70.5645.73 37.3445.78
250 137.14+2.64™ 5.42+1.39" 3.57+0.89™ 64.46+4.96 67.31+8.88¢
EAE 500 179.28+6.21™ 4.83+0.57" 2.57+0.42" 53.27+6.87 71.98+4.67
Loperamide 5 214.3848.73 2.63x0.7" 1.42+0.45" 41.77+09.78" 81.59+5.14

Animals were pre-treated with various doses of RIHE and EAE (50, 250 and 500 mg/kg, p.o.), refegatrug (loperamide, 5 mg/kg, p.o.) or
vehicle (CMC 1.5%). One hour later, animals recdieastor oil (10 ml/kg p.o.). *R 0.05; **P <0.01; **P <0.001; **** P <0.0001; vs
negative control groug.P <0.05;°P < 0.01;°P <0.001; @ P <0.0001 vs positive control groufi P < 0.0001 vs Mo mg/kg);”P < 0.01 vs
CHE 250 mg/kg?P < 0.0001 vs CHIso mg/kg;*P < 0.0001 vs EAg mg/kg;” P < 0.05 vs CHEy mg/kg:" P < 0.001 vs MEg, mg/kg; ;* P <0.05
vs CHEso mg/kg;E P < 0.01 vs CHEqo mg/kg; ;* P < 0.05 vs EARs, mg/kg; (One way ANOVA followed by Tukey's multplaparison test).
ME: Methanol extract, CHE: Chloroform extract, EARhyl acetate extract.

3.6. Intestinal fluid accumulation
The enteropooling test was induced by castor od-tReatment of the test groups dose dependend\sigmificantly
inhibited the volume and the mass of intestinattenncompared to the vehicle (Table 4). The perggnbition of
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mass intestinal content with both ME and CHE extr&a@s not significantly different from Loperamigeup at the
highest dose (Table 3), indicating the efficacyh&fse extracts.

Table 4: Effect of methanolic extract and fractionsof M. communis L. leaves on castor oil-induced iesstinal fluid accumulation in mice

Dose

Treatment (mg/kg) Volume of intestinal Mass of intestinal Inhibition of intestinal fluid Inhibition of intestinal
group or (ml/kg) fluid (ml) fluid (9) volume (ml) % mass (g) %
Vehicle
(CMC 5 0.72+0.03 0.86+0.F 00 00
1.5%)
50 0.56+0.024 0.62+0.0% 22.22+3.4 27.95+3.8
ME 250 0.48+0.027° 0.56+0.027" 32.53+3.62 34.63+3.19
500 0.42+0.02™¢ 0.49+0.06™ 41.66+2.77 47.7145.17
CHE 50 0.55+0.03%F 0.6+0.03™ 23.61+4.74 29.25+3.8
250 0.51+0.03"¢ 0.58+0.03? 25.24+4.28 32.65+4.39
500 0.45+0.03™ 0.45+0.026™¢ 37.5+4.26 45.91+2.49
50 0.56+0.038 0.59+0.0342 21.29+4.62" 31.18+4
EAE 250 0.48+0.016™ 0.49+0.03™ 32.5+2.3f 42.71+4.26
500 0.4+0.016™° 0.43+0.027"® 44.44%2 31 46.91+2.49
Loperamide 5 0.41+0.03 0.3+0.030™ 40.97+4.29 61.98+2.76

Animals were pre-treated with various doses of IHE and EAE (50, 250 and 500 mg/kg, p.o.), refexairag (loperamide, 5 mg/kg, p.o.) or
vehicle (CMC 1.5%). One hour later, animals recdieastor oil (10 ml/kg). *% 0.05, **P < 0.01, **P <0.001, ****P <0.0001 vs vehicule
group (CMC).°P >0.05, “P <0.05, °P < 0.01vs,"P <0.001,°P < 0.0001 vs positive group (Loperamid&y;< 0.05 vs EAR, (One way
ANOVA followed by Tukey's multiple comparison t&4F: Methanolic extract, CHE: Chloroform extra&AE: Ethyl acetate extract.

DISCUSSION

Diarrhoea is a real health problem particularly ampeople in developing countries representingoaprent cause
of morbidity and mortality of millions each yearltilough diarrhoea is caused by different factotdeast four
major mechanisms are usually involved in its pallysplogy, namely: increased intestinal osmolaritygreased
electrolytes secretion, decreased electrolytesrptisn and disturbed intestinal motilifyd6]. Many people use
medicinal plants against gastrointestinal disoradgtsout any scientific relevance to this use, tbng of the aims
of this study is to provide the scientific bases tfee traditional utilization of one of these plamamelyMyrtus

communid.. in the treatment of diarrhoea.

Several reports have describdll communid.. As being rich in phenolic acids, Flavonoidmnins, essential oils
and fatty acid$17, 8, 18. The results of the present study revealedNhatommunid.. leaves extracts are rich in
polyphenols. The highest levels of polyphenols wdeatified in ME extract. These results were quitese to that
found by Kanouretal. [19] and Dahmounet al [20], but lower than that found by Gardetial [21] and Nassaget

al. [17]. The flavonoids content of this study were in linigh those of Romanet al [22], but lower than that of
Nassaret al [17] and Tumeret al [23] and higher than those of Dahmowtal [20], Aidi Wanneset al [24] and
Kanounet al [19]. The highest levels of tannins were detected énMiE extract. These values were lower than
those of Amessis-Ouchemoukéfal [25] and higher than those of Dahmouateal, [20]. These discrepancies are
probably due to different degrees of polarity af tthemicals used for the methods of extractioncurathtification,
geographic region, and the season of hafai$t

Both oral tested doses df. communid.. extracts (2 and 5 g/kg) did not produce anyblsisigns of toxicity or
mortality in the 14 days following treatment. Acdiong to this, it was concluded that the tested tpéedtracts were
safe at 5 g/kg

The present study reveals thdt communid.. extracts dose dependently decreased gastricyargpdnd intestinal
transit. This effect is highly significant espebtjalith the highest dose of all extracts (500 my/k this dose, the
extracts showed the most powerful effect; an effbet was close to that of atropine. The controlgastric
emptying and intestinal transit is a complex precasd involves both neural and myogenic mechantbaitsare
governed by numerous neurotransmitters and mediaitre main excitatory transmitter is acetylchalinereas
nitric oxide is the major inhibitory mediatfi26]. The delaying effects of the extracts on gastmptying may result
from the relaxation of the stomach musculature @nidém the constriction of the pyloric sphinctetile the delay
of intestinal transit may involve the inhibition a@huscle contraction and/or consolidation of theibitbry
component of the intestinal muscle.

This inhibitory action of the extracts on gastrestinal motility will delay the passage of gasttestinal contents
allowing more time for intestinal absorption in aammer similar to atropifi27] and the faeces to become
desiccated, thus further retarding movement thrahgtcolon28].
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The inhibitory effect oM. communid.. extracts on gastrointestinal motility and thentidiarrhoeal activity could
be attributed to the polyphenolic compounds; maitagnins and flavonoids as well as other phytochatsi
contained in the extract. The HPLC analysis of pbgnols in the plant methanolic extract reveéhedpresence of
gallic and ellagic acids as major components asl wasl gentisic acid, hydroxybenzoic acid and quircit
(unpublished results). It is believed that the dgital activities of the plants may result fromithgngle chemical
constituents or from the synergistic effects ofittomnstituents. According to literature, flavonsidnd Tannins
have different antidiarrhoeal mechanisms of acéiod one effect is via the inhibition of the gasitestinal motility
at both gastric and intestinal levels. Indeed ssE\&udies have pointed out to the inhibitory effefcthe flavonoids
whether as pure compounds or as major componerliff@fent plant extracts on the motility of thesgr@intestinal
tract[29-34.

Castor oil from the plarRecinus communiss a well known diarrhoea inducer in rodentsides so via the release
of ricinoleic acid (a hydroxylated fatty acid) ihet intestinal lumen under the effect of lipasesc®liberated, it
provokes irritation and inflammation of the mucdsading in this way to increased secretion of flaidd
electrolytes, decreased of mucosal absorptionugdition of intestinal motility and thus inducingapid evacuation
of the intestinal content37, 3§. The effect of ricinoleic acid is mediated througgveral mediators including
prostaglandif32, 39, platelet-activating factor and nitric oxide fortioa [40].

The plant extracts in the present study dose- alpely delayed the onset time of diarrhoea, reddlcechumber of
wet stools, and decreased the volume and the wefghe intestinal content in the castor oil-treaggoups. Thus,
the antidiarrhoeal activity of the extracts appetrsoccur through the inhibition of gastrointestimaotility,
inhibition of intestinal water and electrolytes simn and/or stimulation of reabsorption. Thesiea$ are most
likely due to the main phytochemicals in the plakdcording to previous studies, the antidiarrhaesivity of many
plants has been attributed to the presence ofriafdil-44. They act mainly through the formation of a préeied
protein coat (protein tannate) that covers thestimal mucosa and thus reducing hydrolelectolyditretion[16, 45,
46]. Flavonoids may also inhibit diarrhoea by dimimighthe secretion of water and electrolytes fromititestinal
mucosd 44, 47-49 or by enhancing their mucosal reabsorpfio].

The induction of secretory diarrhoea by castor inilolves the liberation of several inflammatory rizgdrs
including prostaglandins and other autacoids thateiase inflammation and motility. The phytochensiaaf the
plant extracts may exert their antidiarrhoeal déffada the blockade of these mediators, since nsangies have
pointed out to the anti-inflammatory of these comnmis[49, 51-54.

CONCLUSION

The results of the present study show tilatcommunisL. leaves extracts are rich in polyphenols and gsss
antidiarrhoeal activity in mice via different mectiems that involves various phytochemicals. Furtiae, the
plant extracts are safe up to the dose of 5 g/kgeiher, these findings may provide the scientifisis for the
folkloric use of the leaves of this plant in handlidiarrhoea. However, further studies including ittentification of
the exact bioactive principle and the precise meisha of the extracts action are needed.
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