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Abstract
Background: Diarrhoeal disease is the second leading cause of morbidity and mortality in developing countries
requiring urgent attention. Many of the conventional anti-diarrhoeal drugs cause serious adverse effects, hence the
need to screen various plants for their medicinal values becomes imperative.
Objective: To investigate the anti-diarrhoeal activity of ethanolic stem bark extract of Newbouldia laevis in castor-oil
induced diarrhoea in rats.
Methods: The stem bark of Newbouldia laevis collected from Abeokuta, Ogun State, was air-dried, ground, macerated
in 90% ethanol and concentrated to dryness in a water bath and then reconstituted using distilled water. Fifty (50)
albino rats of both sexes used for the study were divided into two groups: A and B with twenty-five (25) rats per
group.
Group A was used for the gastro-intestinal motility test using charcoal meal while
Group B was used for castor-oil induced diarrhoea test and the number of stool pellets was counted over an hour
period.
Results: The extract (250-1000mg/kg) showed significant (p = 0.0399) anti-diarrhoeal activity by decreasing the
distance of the gastrointestinal movement of charcoal meal in the treated rats and also inhibited the severity of
diarrhoea induced by castor-oil in a dose-dependent manner when compared with the control (distilled water). This
activity could be attributed to phytochemicals like flavonoids and tannins present in Newbouldia laevis.
Conclusion: The results showed that stem bark extract of Newbouldia laevis possesses a significant anti-diarrhoeal
property and this supports the traditional use of the plant in the treatment of diarrhoea.
Keywords: Antidiarrhoeal activity, Castor oil, Charcoal meal, Gastro-intestinal motility, Newbouldia laevis.

Introduction
Diarrhoea refers to increased frequency of
passage and decreased consistency of faecal
matter as compared to an individual’s normal

bowel pattern. [1] It involves both an increase in
the motility of the gastrointestinal tract, along
with increased secretion or decrease in the
absorption of fluid with loss of electrolytes
(particularly sodium) and water. [2] According to
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the World Health Organization, diarrhoea is
defined as the passage of three or more loose or
watery stools per day or as passing more stools
than normal for the individual. [3] It is one of the
water-borne diseases endemic in many regions
of the world and considered to be a major health
threat to the world population both tropical and
subtropical poor countries. [4]
Diarrhoeal diseases constitute a major cause of
morbidity and mortality worldwide; especially
in developing countries. It was the second most
common cause of death in children younger
than five years; more than five million children
under the age of five years die every year due to
diarrhoea. [5] Reports have shown that cases of
diarrhoea are estimated at 1.7 to 5 billion per
year, [6,7] and diarrhoea caused a total of 0.76
million (11%) deaths in children aged less than
five years old in 2012, [8] 1.26 million deaths in
2013, [9] and 1,655,944 deaths with 446,000 deaths
occurring among children aged less than five
years in 2016. [10,11]
The most common cause of diarrhoea is an
infection of the intestine by viruses, bacteria or
parasites, [12] - a condition known as
gastroenteritis. These infections are often
acquired faeco-orally or directly from another
person who is infected. Diarrhoea can also result
from a number of non-infectious causes and
conditions. [13] Some of these conditions include
lactose intolerance, irritable bowel syndrome, [14]
non-celiac gluten sensitivity, celiac disease,
inflammatory bowel diseases such as ulcerative
colitis,
hyperthyroidism,
bile
acid
malabsorption, chronic ethanol ingestion and
the effect of certain medications such as
laxatives, antacids, heartburn medications,
antibiotics,
anti-neoplastic
drugs,
antiinflammatories as well as many dietary
supplements, [12, 13,15, 16]
The management of diarrhoea requires
establishing the underlying cause and

instituting specific therapies. This involves the
replacement of the lost fluids and electrolyte
with rehydration therapy as well as using
medications; sometimes the latter may be
beneficial and/or contraindicated in certain
situations. The management focuses on
preventing excessive fluid and electrolyte losses,
dietary care, relieving symptoms, treating
curable causes and treating secondary disorders.
[17] Most of the drugs used in managing
diarrhoea cause serious adverse effects such as
vomiting,
intestinal
obstruction,
and
bronchospasm, which limit their usefulness.
Anti-diarrhoeal
medications
such
as
Loperamide
(Imodium)
and
Bismuth
subsalicylate are widely used in the
management of diarrhoea; although they may be
beneficial, their use is limited in certain
situations and also in a severe disease state. [18]
They suffered adverse effects such as abdominal
pain, constipation, dry mouth, urinary retention,
nausea and vomiting, dizziness, paralytic ileus,
tinnitus, black stool, dark tongue, among others.
For this reason, there is a need for effective
alternative therapy with fewer or no side effects.
Many medicinal plants are used for treating
diarrhoea; one such is Newbouldia laevis.
Newbouldia laevis (P beauv) seem (whole plant)
or boundary tree known as “Aduruku” in
Hausa language, “Ogirisi” in Igbo language and
“Akoko” in Yoruba language, is a medium-sized
angiosperm of the Bignoniaceae family. It is a
very popular plant in the African continent and
highly valuable due to its numerous immense
benefits to the human race. [19]
In Nigeria, the plant has been found to be
effective in the treatment of elephantiasis,
dysentery, arthritis, syphilis, pile and as a
vermifuge for roundworms. [20] The stem bark
has been used variously for febrifuge, wound
dressing, abdominal ache, [21] but has not been
investigated for its anti-diarrhoeal activity. The
objective of the present study was to assess the
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anti-diarrhoeal activity of ethanolic stem bark
extract of Newbouldia laevis in castor oil-induced
diarrhoea in rats.

Methods
Animal collection and housing:
Wistar Albino rats with body weight ranging
from 150g to 200g were purchased from the
animal house at the University of Ibadan,
Ibadan, Oyo State. All the animals were housed,
fed and treated in accordance with the in-house
guidelines for animal care. Animals were kept
for two weeks in other to acclimatize them prior
to the investigation. During this time, they were
given standard pellet diet and water ad libitum.
This animal experimentation was carried out
according to the guidelines of Institutional
Animal Ethics Committees (IAEC).
Collection of plant samples
The stem bark of Newbouldia laevis was collected
from Abeokuta, Ogun State, Nigeria in June
2016. The plant was identified and its botanical
identity was confirmed and authenticated at the
Herbarium section of the Department of Botany
University of Lagos, Akoka, Lagos, Nigeria,
with Voucher specimens (LUH 6085), which was
preserved and stored at the herbarium for future
references.
Extract preparation
The fresh stem bark of Newbouldia laevis was airdried at room temperature and then oven-dried
at a temperature of 40⁰C. The dried stem was
then reduced to a coarse powder using a
grinding machine. It was weighed; 500g of the
powdered plant was extracted with four litres of
90% ethanol (BDH, England®) in a cold
maceration process for 72 hours and was then
filtered with a clean white handkerchief. After
filtration, the ethanol was removed from the
extract under pressure using a rotator
evaporator in the distillation flask to obtain the

crude extract. The extract was further
concentrated to dryness in a water bath. This
yielded brownish residue (15.7%), which was
stored in a refrigerator in an airtight container
(universal bottle) until it was ready for use.
Extract Reconstitution
The extract was reconstituted by suspending 3g
of crude extract in 10ml of distilled water to
obtain a stock solution of 300mg/kg.
Castor oil-induced Diarrhoea [22]
Overnight fasted twenty-five (25) albino rats
were randomly divided into five (5) groups of
five rats per group (n=5). The rats in Group 1
(negative control group) were given 0.2ml
distilled water orally. The rats in Groups 2, 3
and 4 were treated with the extract at doses of
250mg/kg, 500mg/kg and 1000mg/kg Body
Weight (BW), by oral route respectively. The
rats in Group 5 (positive control group) were
treated with Loperamide at the dose of 1mg/kg.
The rats were housed in separate cages having
paper placed below for the collection of faecal
matters. After an hour of dosing, diarrhoea was
induced in the rats by oral administration of
castor oil (1.0ml/rat). The rats were then
observed for the frequency and consistency of
faecal materials. The number of both hard and
soft pellets was counted every hour over the
next four hours for each rat.
For this study, diarrhoea was defined as the
presence of stool with a fluid material that
stained the paper placed beneath the cages.
Percent inhibition (PI) was calculated as [22]:
PI = Mean defaecation (control group – treated
group)/ Mean defaecation of the control group
(× 100)
In vivo effect of the extract on Charcoal meal Transit
in Rats [23]
Overnight fasted twenty-five (25) albino rats
were randomly divided into five (5) groups of
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five rats per group (n=5). The rats in Group 1
(negative control group) was given 0.2ml
distilled water orally while the rats in Groups 2,
3 and 4 were treated with the extract at doses of
250, 500 and 1000mg/kg BW by oral route
respectively and the rats in Group 5 (positive
control group) were treated with Loperamide at
the dose of 1mg/kg. Thirty minutes later, 1mL
of charcoal meal (10% activated charcoal and
10% CMC) were administered to all the groups
of rats to study the gastrointestinal charcoal
meal transit. After 30 minutes of charcoal meal
administration, the rats were sacrificed, the
distance
traveled
by
charcoal
meal
(gastrointestinal charcoal meal transit) was
measured and expressed as a percentage of the
total length of the small intestine (from the
pylorus to the ileo-caecal junction).

Results

% Intestinal Transit = Length passed by charcoal
meal (cm)/ Length of GIT (cm)

Result of the effect of Newbouldia laevis stem back
extract on Charcoal- meal-altered induced
gastrointestinal motility rats
Newbouldia laevis stem bark extract significantly
(p = 0.0399) reduced the gastrointestinal
movement of charcoal meal in the treated rats.
This implies that the extract inhibited the
intestinal transit of the charcoal meal, thereby
increasing the time of stay of the charcoal meal
in the intestine. However, Newbouldia laevis stem
bark extract (1000mg/kg) exhibited a much
more marked reduction in gastrointestinal
motility (24.0%) with a charcoal meal at 30
minutes study (Table II).

Statistical analysis
The results obtained were expressed as the
Mean ± Standard Error of Mean (SEM).
Statistical analysis was done using One Way
Analysis Of Variance (ANOVA), followed by
the Dunnett Multiple Comparison Test.
Differences were considered significant when
the P-value was less than 0.05.

Result for Anti-diarrhoeal effect of the extract in rats
Newbouldia laevis stem bark extract significantly
(p = 0.0246) reduced the mean number of
defaecation as the dose increased. The number
of stool at 1st, 2nd, 3rd and 4th hours for the
stem bark extract at 250mg/kg, 500mg/kg,
1000mg/kg and Loperamide significantly (p =
0.0246) decreased, the negative control group
had the highest mean number of defaecation,
meaning that there was no inhibition of
diarrhoea in that group. The percentage
inhibition of defaecation of Newbouldia laevis
stem bark extract at 1000mg/kg (72.9%) was
found to be higher than the effect produced by
the standard anti-diarrhoeal drug Loperamide
(56.2%) (Table I).

Table I: Effect of ethanolic stem bark extract of Newbouldia Laevis on castor oil-induced diarrhoeal in rats
Treatment

No of rats with
diarrhoeal

Dist.water (0.2ml/rat)
NL 250mg/kg
NL 500mg/kg
NL 1000mg/kg
Loperamide 1mg/kg

5/5
4/5
3/5
1/5
2/5

% protection
0.0
20.0
40.0
80.0
60.0

Mean defecation

% inhibition of defecation

2.1±0.4
1.64±0.3*
1.14±0.1*
0.57±0.22*
0.92±0.16

21.9
45.7
72.9
56.2

NL - Newbouldia laevis. Values are expressed as Mean ± SEM, *p<0.05 significant compared to control.
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Table II: Effect of ethanolic stem bark extract of Newbouldia Laevis on gastrointestinal motility with a charcoal
meal in rats
Treatment
Distilled water (0.2ml/rat)
NL (250mg/kg)
NL (500mg/kg)
NL (1000mg/kg)
Loperamide 1mg/kg

Gastrointestinal motility (Mean ± SEM)
50.8±4.4
33.8±5.5
31.4±4.4
24.0±2.8
32.6±2.6

NL - Newbouldia laevis. Values are expressed as Mean ± SEM *P<0.05 significant compared to control

Discussion
In this study, diarrhoeal disease, which is the
second most common cause of morbidity and
mortality among people in developing
countries, was investigated. The disease is
characterized by the passage of watery stool
with or without blood. It is more common in
infants and children under five years of age,
making it a major health problem requiring
urgent attention in the area of its treatment and
prevention.
A number of medicinal plants were reported to
have anti-diarrhoeal property, [24] and have been
used traditionally for treating diarrhoea in
different countries. Some of them include
Amaranthus caudatus, Coffea arabica, Balanites
rotundifolia, Boscia coriacea, Cissampelos pareira,
and Plumbago zeylanica. [25] The result of the
present study showed that the extract of
Newbouldia laevis at doses of 250mg/kg,
500mg/kg and 1000mg/kg BW showed a
significant activity against castor-oil induced
diarrhoea in rats. The extract reduced the mean
number of defecation of the treated rats when
compared with the untreated control (using
distilled water). However, the activity of the
extract at 1000mg/kg was most pronounced
than the effect produced by the most widely
used anti-diarrhoeal drug, Loperamide.
The study also showed that the extract dosedependently
produced
a
reduction
in

gastrointestinal movement of the charcoal meal,
which implies a reduction in the gastrointestinal
motility of the treated rats. The reduction in
gastrointestinal motility increases the time of
stay of gastrointestinal luminal contents, thus
promoting absorption of fluid and electrolytes
from the intestine.
A similar anti-diarrhoeal activity was observed
in some previous studies on the anti-diarrhoeal
activities of some medicinal plants. [26-27] The
findings from this study are consistent with the
reports of Raymond et al., [28] in which
Newbouldia laevis leaf extract produced a
significant percentage inhibition of defaecation
in castor oil-induced diarrhoea in rats. That
study also reported that Newbouldia laevis
produced a more significant inhibition of the
movement of the charcoal meal when compared
with the standard drug used. Therefore, the
present study supports the use of medicinal
plants as an effective treatment for the
diarrhoeal disease. Anti-diarrhoeal properties of
most medicinal plants were found to be due to
the presence of tannins, alkaloids, saponins,
flavonoids, steroids, and terpenoids in them. [29]
Reports on phytochemical screening of the plant
extract used in this study revealed the presence
of high levels of flavonoids, tannins [30] and zinc
among others and these are noted for their
beneficial effects. These phytochemicals may be
responsible for the anti-diarrhoeal activity of the
extract of Newbouldia laevis observed in this
study.
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It has been previously demonstrated that
tannins are known to decrease the irritability of
the small intestine thereby reducing its
peristaltic index. Flavonoids, on the other hand,
were reported to have the ability to inhibit
intestinal motility, inhibit contractions induced
by spasmogenics and also inhibit prostaglandin
E2 biosynthesis. [31] In addition, flavonoids
possess antioxidant properties that were known
to be responsible for the inhibitory effects of
several enzymes including those involved in
arachidonic acid metabolism. Reports also
showed that zinc, an antioxidant element which
gives protection against free radical damage,
plays a role in immune functions, protein
synthesis, wound healing, cell growth, and
differentiation, as well as intestinal transport of
water and electrolytes, results in 25% reduction
in the duration of acute diarrhoea and 40%
reduction in treatment failure or death in
persistent diarrhoea. [32] Studies have also shown
that zinc deficiency results in alterations in
immune response which can contribute to
increased susceptibility to infections, impaired
growth, impaired wound healing and chronic
diarrhoea among others. [33] Therefore, the
ingestion of zinc-containing medicinal plants
can help to reduce the risk, duration, and
severity of diarrhoea.
The present study used castor-oil to induce
diarrhoea in rats. Castor oil is a triglyceride
characterized by a high content of the
hydroxylated unsaturated fatty acid ricinoleic
acid. [34] After oral ingestion of castor oil,
ricinoleic acid is released by intestinal lipases
and this induces laxative effect by causing the
irritation and inflammation of the intestinal
mucosa, leading to the release of prostaglandins.
The latter stimulates the net secretion of fluid
and electrolytes in the small intestine. Therefore,
inhibitors of prostaglandin biosynthesis delay
castor oil-induced diarrhoea. [35] It is possible
that the anti-motility effect of both tannins and

flavonoids, coupled with the ability of
flavonoids
to inhibit
prostaglandin
E2
biosynthesis and its anti-oxidant properties
could be responsible for the anti-diarrhoeal
activity of Newbouldia laevis.
Therefore, when considering herbal products as
a treatment option for diarrhoea, it is of utmost
importance
to
use
flavonoid-containing
medicinal plants to achieve a desirable
therapeutic effect.

Conclusion
The present study shows that stem bark extract
of Newbouldia laevis possesses a significant antidiarrhoeal property and this supports the
traditional use of the plant in the treatment of
diarrhoea.
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