
Abstract

Olea europaea var. sylvestris, also named oleaster, is widely
used by traditional medicine practitioners in Algeria to treat high
blood pressure and diabetes. However, the antidiarrhoeal activity
of this plant has not been scientifically evaluated. The main aim of
the study deals with an investigation of three topics: the phyto-
chemical screening, the acute toxicity, and antidiarrhoeal activity
of the oleaster leaf aqueous extract. Acute oral toxicity study was
carried out based on Organization for Economic Cooperation and
Development 423 guideline. The extract was orally administered
in wistar rats at a single dose of 2000 mg/kg body weight and the
animals were observed for mortality, behavioral changes and other
abnormal signs. Qualitative analysis of phytochemical con-

stituents was carried out using standard methods developed by
Harborne, Trease and Evans. Castor oil-induced diarrhoea tests
and gastro intestinal motility assay were evaluated in rats to deter-
mine the antidiarrhoeal activity of the extract. In the acute toxicity
study, the extract did not induce death or any sign of toxicity in
treated rats. The preliminary phytochemical screening of the
extract revealed the presence of saponins, flavonoids, and triter-
penoids. The oleaster extract at oral doses of 100, 200 and 400
mg/kg body weight showed a significant (P<0.05) antidiarrhoeal
activity compared to the control group treated with castor oil
induced diarrhoea, enteropooling and gastrointestinal motility
assay, after charcoal meal administration. The oleaster leaf aque-
ous extract has shown a gradual response with increasing dose.
The present study indicates that the oleaster leaf aqueous extract
is safe with antidiarrhoeal property.

Introduction

Olea europaea subsp. europaea L includes two varieties:
cultivated and wild olive trees, respectively called europaea
(cultivars) and sylvestris (oleaster) which are naturally distrib-
uted all around the Mediterranean region.1 The medicinal prop-
erties of the oleaster tree are mostly attributed to the leaves used
in infusion or decoction. They have been widely used in tradi-
tional remedies in European and Mediterranean countries for
their bioactive compounds.2 Previous investigations carried out
on oleaster leaf extracts have demonstrated their ability to
reduce blood sugar, cholesterol, and uric acid. They have also
been used to treat high blood pressure and inflammation.3
However, there are few studies on antidiarrhoeal activity.
Diarrhoea disease affects far more individuals than any other ill-
ness, especially in developing countries. In veterinary field, this
disease is one of the leading causes of mortality of livestock and
domestic pets.4 Diarrhoea is a gastrointestinal disorder charac-
terized by an increase in stool frequency and the change of their
consistency.5 In most cases, drug therapy is needed to control
and treat diarrhoea. However, the conventional drugs are associ-
ated with adverse effects, like abdominal discomfort, dry mouth,
nausea and constipation. Our goal is to apply the highest effec-
tive dose with the least adverse effects. Therefore, the World
Health Organization encouraged studies for the treatment and
prevention of diarrhoea diseases depending on traditional medi-
cine practices.6 Hence, the present study aims to identify the
phytochemical constituents, the acute toxic effects, and to
demonstrate that the oleaster leaf extract can be used as a tradi-
tional antidiarrhoeal remedy.
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Materials and Methods

Fresh green oleaster leaves were collected in Summer 2014 at
the coastal town Bejaia located in north east of Algeria, at the
Mediterranean edge. A taxonomist from Botany Department
National Agronomy High School, Algiers, authenticated the
leaves. A voucher specimen was introduced in the herbarium of
Health and Animal Production Research Laboratory of National
Veterinary School, Algiers.

The aqueous extracts were obtained using the method devel-
oped by Guede et al.7 Fifty grams of leaf powder were put in mac-
eration with 500 mL of distilled water for 72 hours. The solution
was then filtered using clean cotton wool and wattman paper N°1.
The extract obtained after filtration undergo evaporation under
reduced pressure using a Rotavapor at 40°C then lyophilized by
using the lyophilizer for 12 hours and the product collected was
preserved in a refrigerator at 4°C for further use.

Experimental animals
The study was performed on adult Wistar rats of both sexes

with an average weight of 200±20g, obtained from the Pasteur
Institute of Algiers. The witness animals and treated animals were
maintained under standard environmental conditions (temperature:
24.0±1.0°C, relative humidity: 55-65% and 12 h light/ dark cycle)
and had free access to feed and water ad libitum. All studies were
conducted in accordance with the guideline for the care and use of
Laboratory Animals8,9 and approved by the Laboratory Research
Council of National Veterinary High School of Algiers, Algeria.

Preliminary phytochemical screening
The preliminary phytochemical screening was performed qual-

itatively using several chemical tests to detect the presence or no
of various classes of phytoconstituents in solution of the oleaster
extract. Phytoconstituents like saponins, tannins, alkaloids,
steroids, flavonoids, glycosides were identified by the change of
the characteristic color of the different reagents used in accordance
with the standard procedures described by Harborne10 and Trease
and Evans.11

Acute toxicity study
Acute toxicity study was carried out in accordance with guide-

lines of Organization for Economic Cooperation and Development
423 for testing of chemicals.12 Five rats per sex were administered a
single oral dose of 2000 mg/kg body weight while the control group
received water vehicle. The rats were under continuous observation
for 24 h, then for further 14 days in order to record mortalities or/and
occurrence of general signs and symptoms of toxicity.

Antidiarrhoeal activity

Castor oil induced diarrhoea in rats
The method of Awouters et al.13 was adopted. Thirty rats of

both sexes were fasted for 18 h and divided into five groups of six
animals. Group I rats were administered orally normal saline solu-
tion (2 mL/kg) as the control group. Doses of 100, 200 and 400
mg/kg body weight of oleaster leaf aqueous extract were adminis-
tered orally to groups II, III and IV respectively, while the fifth
group received orally the standard drug, loperamide (5 mg/kg body
weight). All rats were housed singly in metabolic cages with a
transparent plastic container beneath the cage to collect faeces.
After an hour of treatments, each of the rats was treated with 1 mL

of castor oil orally. Rats were then observed for 6h. The total num-
ber of faeces (both diarrhoea and non-diarrhoea) released in the
groups treated with the oleaster leaf extract was compared with the
positive control group.

The total diarrhoea faeces for the control group were consid-
ered 100%.

The results were expressed as a percentage of inhibition of
diarrhoea.

The percentage of defecation inhibition was calculated as
follows:

% of Defecation Inhibition of defecation=(A – B) / A × 100

A indicates the average number of defecation caused by castor oil;
B indicates the average number of defecation caused by drug or
oleaster leaf extract.

Gastrointestinal motility assay
Gastrointestinal motility assay was performed according to

Chitme et al.14 method. Experimental rats were fasted for 18-h and
then divided into five groups of six rats each and allowed free
access to water. Group I rats were administered orally normal
saline solution (2 mL/kg) as the control group. Doses of 100, 200
and 400 mg/kg body weight of oleaster leaf aqueous extract were
administered orally to groups II, III and IV respectively, while the
fifth group received orally the standard drug, loperamide (5 mg/kg
body weight). Thirty minutes after drug administration, 1 mL of
charcoal meal (5%) was administered orally to all animals and 30
min later, all the rats were euthanized and the abdomen was opened
to measure the distance travelled by the activated charcoal. The
results were expressed as percentage of the total length of the intes-
tine from the pylorus to the caecum:

Inhibition (%) = (Dcontrol – Dtreated) / Dcontrol × 100

Castor oil induced enteropooling
The castor oil-induced enteropooling was carried out according

to Robert et al.15 method. Rats of either sex were divided into five
groups of six rats, each were fasted for 18 h with free access to water.
Group I rats were administered orally normal saline solution (2
mL/kg) as the control group. Groups II, III, VI were given orally 100
mg/kg, 200 mg kg, and 400 mg/kg of the oleaster leaf extract. Group
V received orally standard drug loperamide (5 mg/kg body weight).
An hour later, 1 mL of castor oil was administered to each of the
treated rats. Two hours later, the rats were euthanized, small intestine
was removed after tying the ends, with a thread, and weighed.
Intestinal contents were collected by extricating the faeces into a
graduated tube to measure their volumes. The intestine was
reweighed and the difference between full and empty intestines was
calculated. The level of reduction in the volume and weight of intes-
tinal content was calculated relative to the control Group.

Inhibition (%)=(Wcontrol – Wtreated) / (Wcontrol) × 1000

where Wcontrol refers to the weight of intestinal content in control
group; Wtreated refers to the weight of intestinal content in treated
group.

Statistical analysis
The experimental results are represented as mean±standard

error of the mean. The data obtained in the studies were construed
using one-way analysis of variance, followed by student t-test.
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Results

Acute toxicity
Oral administration of the oleaster leaf aqueous extract did not

produce any mortality or signs of toxicity or behavioral changes
during the 14-days of observation period in tested animals.
Therefore, the approximate acute lethal doses LD50 were estimated
to be higher than 2000 mg/kg.

Phytochemical screening
The results of the qualitative phytochemical screening of the

oleaster leaf aqueous extract showed the presence of a wide range
of phytochemicals such as Tannins, Steroids, Flavonoids,
Coumarins, Reducing sugars and Terpenoids. On the other hand,
Alkaloids, Saponins and Anthraquinones were not present in the
extract (Table 1).

Determination of antidiarrhoeal activity

Effect of castor-oil-induced diarrhoeal
The oleaster extract inhibited significantly (P<0.05) diarrhoea

induced by castor oil according to the administrated doses, com-
pared to the control group. The group treated with 400 mg/kg of
the extract had the lowest frequency of defecation and the highest
percentage of inhibition 77.08%. There were no significant
(P>0.05) differences between the percentage inhibition between
rats treated with different extract doses and loperamide at 5 mg/kg.
Generally, the extracts inhibited diarrhoea in a dose-dependent
manner (Table 2).

Effect of castor oil-induced gastrointestinal motility
The effect of oleaster extract on gastrointestinal transit of acti-

vated charcoal is shown in Table 3. There was a significant (P<0.05)
decrease in the intestinal transit of activated charcoal in the extract
treated groups compared to the control group. Percentage of inhibi-
tion of small intestinal transit in the extract treated groups by
Oleaster extract was 57.15% at 100 mg/kg, 37.84% at 200 mg/kg,
36.41% at 400 mg/kg. The extract produced a dose dependant anti-
motility effect, whilst loperamide induced significant (P<0.05) inhi-
bition in intestinal motility compared to vehicle treated group
40.34%. However, no significant statistical difference was noted
when compared with the other doses of the extract.

Effect of castor oil-induced enteropooling
The effect of the extract on castor oil-induced enteropooling is

shown in Table 4. The results showed a significant decrease
(P<0.05) between the volume of intestinal contents in the control
group and the treated groups. The plant extract showed a dose

dependant and a significant (P<0.05) reduction in the mean weight
of the intestinal content with 34.11%, 50.58% and 57.54% at 100,
200 and 400 mg/kg doses respectively, compared to the control
Group. The highest percentage inhibition 59.85%, was scored by
the standard antidiarrhoeal drug, loperamide (5 mg/kg, p.o.).

Discussion

In the acute toxicity study, at a dose of 2000 mg/kg body
weight, the extract produced no mortality and no adverse effects on
the behavioral responses after 72 hours of observation and up to 14
days period; therefore, the LD50 of the aqueous extract of oleaster
is higher than 2000 mg/kg. This Indicates, that this dose may be
considered safe when administered by oral route according to
Global Harmonized Classification System.16 The results of phyto-
chemical screening of the aqueous extract of Oleaster revealed the
presence of Tannins, Steroids, Flavonoids, Coumarins, Reducing
sugars and Terpenoids. It has been reported that this range of com-
pounds has shown important pharmacological properties17 in treat-
ment of several diseases, especially dysenteric and diarrhoeal dis-
ease.18 Therefore, a lot of research has focused on the production,
and purification of these compounds agents. Thus, these phyto-
chemicals could be the best source for the synthesis of various new
drugs.19 The protective effect of the leaf aqueous extract of
Oleaster in diarrhoea treatment was evaluated by using different
diarrhoea experimental models in rat, a gastro-intestinal motility
assay, a charcoal meal assay and a Castor oil-induced enteropool-
ing test. In the castor oil induced diarrhoea model in rat, castor oil
induces diarrhoea through its active metabolite, ricinoleic acid.
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Table 1. Phytochemical constituents in oleaster leaf aqueous
extract.

Phytochemical constituents                Relative presence

Alkaloids                                                                                   –
Tannins                                                                                     +
Saponins                                                                                  –
Flavonoids                                                                               +
Coumarins                                                                               +
Anthraquinones                                                                      –
Terpenoids                                                                              +
Steroids                                                                                   +
Reducing sugars                                                                    +
+: presence of specific phytoconstituents; −: absence of specific phytoconstituents.

Table 2. Effect of oleaster leaf aqueous extract on castor oil-induced diarrhoea in rats.

Group                           Treatment/Group                      Mean number of defecation in 6 h              Percentage protection (%)

I                                           2 mL normal saline+CO                                                      7.33±0.36                                                                           –
II                                           100 mg/kg extract+CO                                                      2.83±0.33*                                                                     64.583
III                                          200 mg/kg extract+CO                                                      2.33±0.23*                                                                      70.83
IV                                          400 mg/kg extract+CO                                                      1.83±0.18*                                                                      77.08
V                                          5 mg/kg loperamide+CO                                                    2.16±0.18*                                                                      72.91
*Statistically significant (P<0.05) compared to the control. CO, castor oil.
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The production of ricinoleic acid in the intestine induces irritation
and inflammation of the intestinal mucosa resulting in the release
of inflammatory mediators, leading to the release of
prostaglandins.20 The prostaglandins released in the small intes-
tines prevent the reabsorption of sodium chloride and water.21

Prostaglandins E are good diarrheagenic agents in experimental
animals as well as in humans. Therefore, inhibition of
prostaglandins biosynthesis delays castor oil-induced diarrhoea.22

The results of the present study revealed that Oleaster leaf aqueous
extract exhibited significant (P<0.05) antidiarrhoeal activity
against castor oil-induced diarrhoea in rats compared with the con-
trol group. The extracts had a comparable antidiarrhoeal activity to
that of the standard drug loperamide and the most significant effect
was observed at the dose of 400 mg/kg. Moreover, our results
directly demonstrate a significant inhibition (P<0.05) of castor oil-
induced enteropooling with a reduction in weight and volume of
intraluminal contents when compared to the control group. The
maximal effect of the extract was similar to loperamide, which is
one of the most widely employed drugs against diarrhoea
disorder.23 Our findings match with the results of Msomi and
Simelane.24 Moreover, Amabeoku and Bamuamba25 reported that
leaf extract of Oleaster significantly (P<0.05) reduces gastroin-
testinal propulsion and secretion in castor oil-induced diarrhoea in
mice. The inhibition of intraluminal fluid accumulation by
Oleaster leaf aqueous extract might be due to the inhibition of
prostaglandin synthesis. These results suggest that the aqueous
extract inhibits prostaglandins biosynthesis. A previous study sug-
gested that the analgesic and anti-inflammatory activities demon-
strated by Olea europaea were due to the inhibition of
prostaglandin biosynthesis, like that of non-steroidal anti-inflam-
matory drugs. Castor oil induced diarrhoea is related to stimulation
of prostaglandins biosynthesis.26 Thereby, a previous study sug-
gested that the colon anti-inflammatory status activities demon-

strated by olive leaf extract improved the inflammatory status. This
was due to the inhibition of prostaglandin biosynthesis like that of
non-steroidal anti-inflammatory drugs.27

In the gastrointestinal motility in charcoal meal test, measure-
ment of charcoal meal transit is carried out to find out the effect of
drugs on peristaltic movement. Similarly to the findings in the cas-
tor oil-induced diarrhoea model, all doses of the plant extract
showed a significant reduction in gastrointestinal transit using
charcoal meal, with a dose- dependent pattern. This activity is
comparable to that of loperamide used here as reference drug and
acts by decreasing the transit velocity and increasing the capacity
of the intestines to retain their fluids.28 So, the antidiarrhoeal effect
of the plant extract may be attributed to the role of bioactive con-
stituents such as tannins and flavonoids in the extract, which have
already been reported for their antidiarrhoeal activity.29 Flavonoids
present in anti-diarrhoea plants inhibit intestinal motility and
hydroelectrolytic secretions.30 Tannins present in anti-diarrhoea
plants denature proteins in the intestinal mucosa by forming pro-
tein tannates which may reduce secretion by making intestinal
mucosa more resistant to chemical alteration.31 In that respect, dif-
ferent studies on the antidiarrhoeal properties of various plants
support the hypothesis that tannins and flavonoids are responsible
for the antidiarrhoeal effects.32

Conclusions

The present study has shown the safety of the plant extract
when administered orally and that the leaf aqueous extract of Olea
europaea L. subsp. europaea var sylvestris is a potential therapeu-
tic option in the effective management of diarrhoea, thus justifying
its use by our traditional herbal therapy.
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Table 3. Effect of oleaster leaf aqueous extract on charcoal gastrointestinal transit in albino rats.

Group                    Treatment/Group               Total small                Transit distance       Percentage intestinal            Percentage
                                                                  Intestine length (cm)      of CH meal (cm)                   transit                      inhibition (%)

I                                   2 mL normal saline+CH                  106.88±0.87                               90.4±0.06                                     84.60                                             –
II                                   100 mg/kg extract+CH                    100.6±0.46                               36.46±0.16                                   36.25*                                        57.15
III                                  200 mg/kg extract+CH                    104.1±0.31                               54.73±0.36                                   52.57*                                        37.84
IV                                  400 mg/kg extract+CH                   104.56±0.28                              56.24±0.57                                   53.79*                                        36.41
V                                 5 mg/kg Loperamide+CH                100.02±0.56                              50.48±0.12                                   50.47*                                        40.34
*Statistically significant (P<0.05) compared to the control. CH, charcoal.

Table 4. Effect of oleaster leaf aqueous extract on castor oil-induced enteropooling.

Group                           Treatment/Group                        Weight of intestinal content (g)                Percentage inhibition (%)

I                                           2 mL normal saline+CO                                                      3.27±0.03                                                                           –
II                                           100 mg/kg extract+CO                                                      2.24±0.04*                                                                      34.11
III                                          200 mg/kg extract+CO                                                      1.68±0.05*                                                                      50.58
IV                                          400 mg/kg extract+CO                                                      1.44±0.04*                                                                      57.54
V                                         5 mg/kg Loperamide+CO                                                   1.36±0.04*                                                                      59.85
*Statistically significant (P<0.05) compared to the control. CO, castor oil.
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