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ABSTRACT

Maerua crassifolia Forssk. Leaf is used in African traditional medicine for management of
gastrointestinal disorders. The anti-diarrhoeal activity of the methanol extract of Maerua
crassifolia leaf was investigated in rats. The phytochemical screening was also carried
out. The methanol extract of Maerua crassifolia leaf dose dependently decreased
intestinal propulsion of charcoal meal in rats. Maerua crassifolia also exerted significant
anti-enteropooling effect in rats. A profound anti-diarrhoea activity was observed when the
extract was tested in diarrhoeic rats. The frequency of defecation as well as the wetness
of the faecal droppings was significantly reduced. Furthermore, the leaf extract produced
100% inhibition of castor oil-induced diarrhoea in rats. Phytochemical screening revealed
the presence of alkaloids, saponins, tannins, terpenoids, flavonoids, steroids, resins and
cardiac glycosides. The oral LDs, obtained was greater than 5000 mg/kg in rats. The
study showed that the methanol extract of Maerua crassifolia leaf possesses anti-
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diarrhoeal activity and its action may be linked partly to direct inhibitory effect of the
extract on the propulsive movement of the gastrointestinal tract smooth muscle.
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1. INTRODUCTION

Diarrhoea, an important health problem worldwide, especially in developing countries,
accounts for more than 5-8 million deaths in infants and children under 5 years, each year
[1,2]. The incidence of diarrhoeal disease still remains high despite the efforts of many
governments and international organisations to curb it. It is therefore important to identify
and evaluate available natural sources of drugs as alternative to currently used anti-
diarrhoeal drugs, which are not always free from adverse effects [3]. A number of medicinal
plants are traditionally endowed with gastrointestinal properties [4,5]

Maerua crassifolia Forssk which belong to the family Capparaceae is mainly found in the
Saharan Africa. In Nigeria, the plant is mainly found in Sokoto and some parts of Zamfara
and Katsina States. The plant is called ‘Jega’ in Sokoto, Nigeria and ‘agargar’ in Niger
Republic. The leaf of this plant has long being used for the treatment of malaria [6],
toothache and intestinal diseases [7]. However, the plant has not been experimentally tested
for its anti-diarrhoeal activity despite the claim by the local population of its use as anti-
diarrhoea. Hence, an effort was made to investigate the same with the leaf extract of the
plant in experimentally-induced diarrhoeal in rats.

2. MATERIALS AND METHODS
2.1 Collection of Plant Material

Fresh leaves of Maerua crassifolia were collected in the month of March, 2009 from Sokoto,
Sokoto State (North West), Nigeria. The plant was identified and authenticated by Dr. (Mrs)
Jemilat A. Ibrahim of the Department of Medicinal Plant Research and Traditional Medicine,
National Institute for Pharmaceutical Research and Development (NIPRD), Abuja, Nigeria
where a voucher specimen (NIPRD/H/6406) was deposited in the herbarium for reference.
The international plant number index is Fl. Aegypt.-Arab. P. Cxiii. 1775 (1 Oct. 1775)

2.2 Extraction of Plant Material

The leaves were washed, cut into smaller pieces and dried at room temperature for 7 days
and pulverized to a coarse powder. The coarse powder (500g) was macerated in methanol
for 24 h. The resultant filtrate was dried on a water bath at reduced temperature to obtain
13.28% w/w of methanol extract. The extract was stored in an airtight container and used for
the study.

2.3 Phytochemical Analysis
The phytochemical screening of methanol extract of Maerua crassifolia leaf was carried out
to determine the presence of the following compounds; alkaloids, tannins, saponins,

terpenoides, flavonoids, steroids, resins, cardiac glycosides, phlobatannins and
anthraquinones using standard procedures [8,9,10]
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2.4 Animals

Wistar albino rats (200-250 g) of both sexes obtained from animal house of Department of
Pharmacology and Toxicology, National Institute for Pharmaceutical Research and
Development, Abuja, Nigeria, were used for the study. The animals were housed in cages at
room temperature and moisture, under naturally illuminated environment of 12:12 h
dark/light cycle. They were fed on standard diet and had free access to water. All animal
experiments complied with the ‘Principles of Laboratory Animal Care’ (NIH publication No.
82-23, revised in 1985) [11].

2.5 Acute Toxicity Study of the Extract

The LDs, of the leaf extract was tested to determine the safety of the agent according to the
guidelines set by OECD (Organization for Economic Cooperation and development) No. 423
[12]. The study was carried out in two phases. In the first phase, nine rats were randomized
into three groups of three rats per group and administered 100, 600 and 1000 mg/kg of the
extract orally. The animals were observed for the first 4 h and 24 h for signs of toxicity and
mortality. The results of this phase informed the choice of doses for the second phase, in
which 2000, 3000 and 5000 mg/kg were administered to another set of three rats per group.
The rats were also observed for signs of toxicity such as paw licking, salivation, stretching of
the entire body, weakness, respiratory distress, coma and death for 72 h.

2.6 Induction of Diarrhoea with Castor Oil

Anti-diarrhoea activity of the extract was evaluated using the castor oil-induced diarrhoea
model in rats [13,14]. Thirty rats fasted for 24 h were randomized into five groups of six rats
each. Group 1, which served as the negative control was given 20 ml/kg normal saline.
Group 2, 3 and 4 were given 100, 200 and 400 mg/kg of the extract while the positive control
group received 4 mg/kg loperamide. All administered orally. One hour after the treatment,
rats in all the groups were challenged with 1 ml castor oil, orally. The rats in each group were
then placed singly in cages with adsorbent paper on their floors. The diarrhoea episodes
were observed for 4 h and the cumulative frequency of wet and formed stools was noted.
Percentage inhibition of diarrhoea was calculated using the mean stool frequency and anti-
diarrhoea activity determine in terms of percentage protection.

2.7 Intestinal Transit Test

The effect of the extract on gastrointestinal motility was evaluated as previously described by
Akuodor et al. [15]. Thirty rats were randomly divided into five groups of six rats each and
fasted for 24 h prior to the test, but allowed free access to water. Group 1 which served as
negative control was treated with 10 ml/kg normal saline. Group 2, 3 and 4 received 100,
200 and 400 mg/kg of methanol leaf extract of Maerua crassifolia orally, respectively. Group
5 served as positive control and was treated with 5 mg/kg Atropine (standard drug) orally.
Thirty minutes after drug administration, 1 ml of marker- charcoal meal (5% deactivated
charcoal suspension in 10% tragacanth) was administered orally to all animals and thirty
minutes later, all were sacrificed. The distance travelled by the marker was then measured
and expressed as a percentage of the total length of the small intestine (pylorus to caecum).
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2.8 Castor Oil-induced Enteropooling

Intestinal fluid accumulation was determined by the method of [16]. Thirty rats were
randomly divided into five groups of six each. Group 1 served as negative control and
received 20 ml/kg normal saline, while Groups 2, 3 and 4 received 100, 200 and 400 mg/kg
of the extract, respectively. Group 5 received 4 mg/kg loperamide. All administered orally.
One hour after, 1 ml castor oil was orally administered to all the animals and one hour later,
all rats were sacrificed and their small intestines (pylorus to caecum) removed after ligating
the ends. Intestinal contents were collected by milking into a graduated tube, and the
volumes measured and recorded. Percentage inhibition of enteropooling was determined by
calculating the mean volume of intestinal contents and comparing it with values from the
negative control group.

2.9 Statistical Analysis

Results were expressed as mean = S.E.M. The significant difference between mean was
determined using one-way analysis of variance (ANOVA). Statistical significance was
established at P<0.05.

3. RESULTS
3.1 Phytochemical Screening

Phytochemical screening of the extracts revealed the presence of tannins, saponins,
flavonoids, steroids, terpenoids, alkaloids, resins and cardiac glycosides while phlobatannins
and anthraquinones were not detected (Table 1).

Table 1. Result of the phytochemical analysis of methanolic leaf extract of
Maerua crassifolia

Metabolites Inference
Tannins +
Saponins
Alkaloids
Flavonoids
Terpenoids
Steroids

Cardiac glycosides
Resins
Phlobatannins -
Anthraquinones

+ o+ + + A+ +

Key: + Present; - Absent
3.2 Acute Toxicity Test

There were no lethality or toxic reactions observed at any of the doses of methanolic leaf
extract of Maerua crassifolia used in the study. All animals were alive, healthy and active
during the observation period. The oral median lethal dose of the leaf extract was therefore
estimated to be greater than 5000 mg/kg in rats.
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3.3 Effect on Castor Oil-induced Diarrhoea

The methanol leaf extract of Maerua crassifolia exhibited marked dose-dependent
antidiarrhoeal activity in the study. The extract significantly (P<0.05) inhibited both frequency
of defecation as well as the wetness of the faecal dropping in rat. Four hundred milligrams
per kilogram of the extract produced 100% inhibition of castor oil-induced diarrhoea in rats
similar to standard anti-diarrhoeal drug, loperamide (4 mg/kg) (Table 2).

Table 2. Effect of the methanolic leaf extract of Maerua crassifolia on castor
oil-induced diarrhoea in rats

Treatment Dose (mg/kg) Frequency of diarrhoeain 4 h % Inhibition
Normal saline 20 ml/kg 5.0+0.37 -
M. crassifolia 100 1.3340.49 74*

200 0.67+0.21 87*

400 0.0£0.0 100*
Loperamide 4 0.0£0.0 100*

Results are expressed as mean + SEM
*significant at P<0.05 when compared to control (n=6)

3.4 Effect on Intestinal Transit

The methanol extract of Maerua crassifolia leaf decreased the propulsive movement of
charcoal meal through the gastrointestinal tract (GIT) in a dose-dependent manner. The
observation was significantly (P<0.05) different from what was seen in the control group.
Four hundred milligrams per kilogram of the extract caused a significant (P<0.05) reduction
in distance travelled by the marker. This reduction compares favourably with atropine at 5
mg/kg (Table 3).

Table 3. Effect of the methanolic leaf extract of Maerua crassifolia on intestinal
motility in rats

Treatment Dose Mean intestinal Mean distance travelled %
(mg/kg) length (cm) by marker (cm) Inhibition
Normal saline 20 ml/kg 41.67+1.45 41.0+1.41 -
M. crassifolia 100 42.67+1.05 15.67+0.67 62*
200 40.2+11.67 9.0+0.37 78*
400 39.510.62 5.33+0.67 87*
Atropine 5 41.5+1.43 4.17+0.60 90*

Results are expressed as mean + SEM
*significant at P<0.05 when compared to control (n=6)

3.5 Anti-enteropooling Effect
A considerable increase was observed in the intestinal fluid volume of the castor oil treated
rats when compared to control animals receiving only distilled water. Maerua crassifolia

exerted a significant (P<0.05) inhibitory effect against the castor oil-induced activity in a
dose- dependent manner (Table 4).
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Table 4. Effect of the methanolic leaf extract of Maerua crassifolia on castor
oil-induced enteropooling in rats

Treatment Dose (mg/kg) Volume of intestinal content (ml) % inhibition
Normal saline 20 ml kg 4.33+0.13 -
M.crassifolia 100 1.02+0.08 76*

200 0.78+0.07 82*

400 0.63+0.09 85*
Loperamide 4 0.57+0.06 87*

Results are expressed as mean + SEM
*significant at P<0.05 when compared to control (n=6)

4. DISCUSSION

The phytochemical screening of the methanolic leaf extract of Maerua crassifolia revealed
the presence of alkaloids, tannins, saponins, terpenoides, flavonoids, steroids, resins and
cardiac glycosides which is an indication that the plant is of high pharmacological
importance. These classes of compounds are reported to show important biological activities
[17,18] and their presence may be responsible for the anti-diarrhoeal properties observed in
the extract. Earlier studies showed that anti-diarhoeal properties of medicinal plants were
due to tannins, alkaloids, saponins, flavonoids, steroids and terpenoids [15,19,20]. The anti-
diarrhoeal activity of the extract may also be by precipitation of proteins in enterocyte and
production of protein tannates that lead to reduced secretion and peristaltic movement [21].
The remarkable dose dependent reduction in castor oil-induced diarrhoea in rats is a
demonstration of the efficacy of Maerua crassifolia as anti-diarrhoeal agent.

The lack of death at oral treatment in over 5000 mg/kg obtained suggests that methano
extract of Maerua crassifolia leaf is practically non-toxic agent. It is therefore safe acutely for
oral use in the ethno-therapeutic management of diarrhoea. The high safety profile obtained
may have been responsible for its wide spread use in different ethno-therapeutic
interventions. The leaf extract showed significant activity in reducing the frequency of castor
oil-induced diarrhoea, which is comparable to that of the standard antidiarrhoeal drug,
loperamide. Loperamide is a commonly used opioid anti-diarrhoeal agent which acts by
increasing colonic phasic segmenting activities through inhibition of presynaptic cholinergic
nerves in the submucosal and myetheric plexuses. These effects result in increased colonic
transit time and faecal water absorption thus reducing the frequency of defaecation [22].

The anti-muscarinic drug, atropine and different doses of the extract decreased the
propulsive movement in the charcoal meal study, the former being more potent than the leaf
extract at the doses used. The significant inhibition of the castor oil-induced enteropooling in
rats suggests that the methanol extract of Maerua crassifolia leaf produced relief in
diarrhoea by spasmolytic activity In vivo and anti-enteropooling effects. The presence of
tannins in the leaf extract may also be responsible for the anti-diarrhoeal activity. Clearly
perceptible and plausible is the fact that many plants contain tannins and tanic acid, which
denature proteins by forming a complex (protein tannate). The complex formed coats the
intestinal mucosa and makes it more resistant while simultaneously diminishing gastric
secretions [23,24]. Thus, Maerua crassifolia seemed to have satisfied Geiger’s criteria for
the classification of a drug as an anti-diarrhoeal agent [25,26].
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5. CONCLUSION

The results of this investigation have shown that Maerua crassifolia has potential therapeutic
option in the effective management of diarrhoea, thus justifying its widespread use by the
local population for this purpose. Further studies are to be carried out to fractionate and
purify the extract in order to find out the molecules responsible for the anti-diarrhoeal activity
observed.
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