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ABSTRACT

Ceiba pentandra is a plant commonly used traditionally to treat ailments including diarrhea in Nigeria.
The methanolic extract of the stem bark of Ceiba pentandra was studied for its phytochemical
constituents and antidiarrhoeal activity using castor oil-induced diarrhea and intestinal transit time
models in mice. The phytochemical studies of the methanolic extract revealed the presence of saponins,
flavonoids, tannins, terpenes, resins and carbohydrates. The extract showed significant (p< 0.05)
protection against castor oil-induced diarrhea at (1000mg/kg) but no significant delay in intestinal
transit time was observed. The median lethal dose (LDsg) of the methanolic extract was found to be
greater than 5000mg/kg which suggested that the extract was non toxic at the antidiarrhoeal dose of
1000mg/kg. The results indicate that the methanolic extract contains compounds with antidiarrhoeal
activity

INTRODUCTION the death rate caused by diarrhoea.

Ceiba pentandra is a tropical tree of
Diarrhoea remains one of the the order Malvales and the family
commonest illnesses of children, and Bombacaceae, native to Mexico,
one of the major causes of infant and Central America and the Caribbean,
childhood mortality in developing northern South America and to tropical
countries. It is estimated that 3.3 West Africa. It is a tree that grows to
million deaths occur each year among 60-70 m tall and has a very substantial
children under 5 year old (Bern et al., trunk up to 3 m in diameter with
1992). In Nigeria, diarrhoea infection buttresses. The following compounds
remains the number one killer disease have been isolated from the bark of
among children under 5 years, while 7 this plant; vavain 3’-O-B-D-glucoside,
— 12 months old babies remain the and its aglycone, vavain; flavan-3-ol,
most susceptible (Audu et al., 2000). (+)-catechin  (Ylva et al., 1998),
Nigeria, the fourth largest economy in pentandrin and pentandrin glucoside
Africa with an estimated per capita and beta-sistosterol and 3-beta-D-
income of $350 has over half of its glucopyranoside (Ngounou et al.,
population living in poverty (WHO, 2000). Ceiba pentandra bark
2007). This implies that very few decoction has been used as a diuretic,
people can afford orthodox medicine in aphrodisiac, and to treat headache, as
curing diseases. Thus, there is need to well as type 1l diabetes (Burkill, 1999).
study plants with antidiarrhoea activity In this study, we report the
that can be used traditionally to curb phytochemical and  antidiarrhoea
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activity of the stem bark of Ceiba
pentandra.

MATERIALS AND METHODS
Plant material

The plant sample was collected in
Zaria city, Kaduna state-Nigeria in
October, 2008. The plant was
authenticated in the Herbarium of the
Department of Biological sciences,
A.B.U. Zaria Nigeria, where a voucher
specimen (7059) has been deposited.
The stem bark was removed, air-dried
and size reduced using mortar and
pestle.

Extraction procedure

The powdered stem bark (1409) was
extracted with methanol after defatting
with petroleum ether in a soxhlet
extraction apparatus for 24 hours. The
methanolic  extract (ME) was
concentrated in vacuo to give a residue
(Brain and Tuner, 1975; Sofowora,

1993) which was wused for the
experiments.

Phytochemical screening

Various phytochemical tests were

carried out on the extract (ME) to
detect the presence of bioactive
constituents  (flavonoids, saponins,
tannins, alkaloids etc) of the plant
material (Trease and Evans, 2004;
Sofowora, 1993).

Animals

Swiss albino mice weighing 18 to 259
maintained at the animal house of the
Department of Pharmacology and
Therapeutics, Ahmadu Bello
University, Zaria-Nigeria were used
for the experiment. The animals were
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fed with standard laboratory feeds and
water ad libitum. This research was
carried out in accordance with the rules
governing the wuse of laboratory
animals as accepted internationally.

Acute toxicity study

Thirteen mice were used for this
experiment. In the first phase, three
doses (10, 100, 1000 mg/Kg) of the
methanolic extract were administered
intraperitonelly to three groups each
containing three mice. In the second
phase, more specific doses were
administered to four groups each
containing one mouse. The median
lethal dose (LDsp) value was
determined as the geometric mean of
the highest non lethal dose and the
lowest lethal dose of which there is 1/1
and 0/1 survival (Lorke, 1983).

Effects of methanol extract on castor
oil-induced diarrhea in mice

The mice were fasted for 18 hours
prior to the commencement of the
experiment and were randomly divided
into five groups of five mice each. The
first group was administered normal
saline, while group two, three and four
were administered 250, 500, and
1000mg/kg  respectively of the
methanolic extract orally. The fifth
group was administered loperamide
(5mg/kg). An hour later, 0.2 ml castor
oil was administered to each mouse
orally. The animals were placed in
individual cages over clean filter
papers. Three hours after the
administration of the castor oil, the
cages were inspected for the presence
of characteristic diarrhoea droppings.
The absence of which was considered
as protection from diarrhoea (Diurno et

al.,, 1996) and the percentage
protection calculated (Akah and
Offiah, 1996).
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Small intestine transit Time

Mice were fasted for 18 hours, divided
into five groups of five mice each. The
first group was administered normal
saline, (2ml) orally. The second, third
and fourth groups were administered
250, 500 and 1000mg/kg of methanolic
extract respectively using same route.
Group five was administered atropine
(0.1mg/kg). After 30 mins of
administration, 0.2ml of marker (10%
charcoal suspended in 5g gum acacia)
was administered orally. The mice
were sacrificed after 30min and the
distance traveled by charcoal meal
from the pylorus was measured and
expressed as percentage of the total
length of the intestine from the pylorus
to caecum (Mascolo et al., 1994).

Statistical analysis

The results were analyzed for
statistical significance using student t-
test (castor oil induce diarrhea) and
Chi-square test (intestinal transit time).
P values less than 0.05 were
considered significant.

RESULTS

The median lethal dose value for the
ME was found to be greater than
5000mg/kg.

The results of phytochemical screening
revealed the presence of saponins,
flavonoids, tannins, triterpenes and
steroids (Table 1).

Effect of Methanol stem bark of
Ceiba pentandra extract on Castor
oil-induced diarrhoea

The ME (500, 1000mg/kg) and
loperamide  (5mg/kg) significantly
(P<0.05) and d protected mice against
castor oil-induced diarrhoea when
compared with the control. The
protection was dose dependent (Table
2).

Effect of methanolic stem bark
extract of Ceiba pentandra on
intestinal transit time in mice

The extract showed no significant
delay in the intestinal transit time when

compared with normal saline but
atropine  produced a significant
increase in intestinal transit time
(Table3).

Table 1: Phytochemical constituents of the methanolic stem-bark extract of Ceiba

pentandra
Constituents Inference
Saponins +
Flavonoids +
Tannins +
Alkaloids -
Carbohydrates +
Anthraquinones -
Terpenes +
Resins +
Steroids +

- = Absent; + = present.
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Table 2: Effect of methanolic stem-bark extract of Ceiba pentandra on castor oil-
induced diarrhoea in mice

GROUPS TREATMENT DOSE Number with % Protection
diarrhoea

I Normal saline 10 ml/kg 5 0

1| ME 250 mg/kg 3 40

Il ME 500 mg/kg 2 60

v ME 1000 mg/kg 1 80

\Y/ Loperamide 5 mg/kg 1 80

*Results were analyzed by Chi-square (X°). Values are significant at P<0.05. n=5 in
each group

Table 3: Effect of methanolic stem bark extract of Ceiba pentandra on intestinal
transit time in mice

Group Treatment/ Dose Mean percentage
distance traveled (%)
+ SEM

I Normal saline (10ml/kg)  61.96 £ 5.36

1 Extract (250mg/kg) 60.64 + 6.52

Il Extract (500mg/kg) 59.98 + 7.46

v Extract (1000mg/kg) 54.28 + 4.46

V *Atropine (0.1mg/kg) 29.25 = 2.00

*Results were analyzed using student t test. Values are significant at P<0.05 n=5

DISCUSSION AND CONCLUSION
Diarrhoea results from an imbalance
between the absorptive and secretory
mechanisms in the intestinal tract,
accompanied by hurry, resulting in an
excess loss of fluid in the faeces. In
some diarrhoeas, the secretory
component predominates while other
diarrhoeas are characterized by
hypermotility. The use of castor oil
induced diarrhoea model in this study
is because the autocoids and
prostaglandins are involved and these
have been implicated in the causation
of diarrhoea in man (Horton et al.,
1968; Greenbargena et al., 1978). The
liberation of ricinolieic acid from
castor oil results in irritation and
inflammation of the intestinal mucosa,
leading to release of prostaglandins,
which stimulate motility and secretion
(Pierce et al., 1971). The results of this
study revealed that the methanolic
stem bark extract of Ceiba pentandra
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produced  statistically  significant
protection against diarrhoea and was
found to be comparable to loperamide;
a drug widely employed against
diarrhea disorders which effectively
antagonizes diarrhoea induced by
castor oil, prostaglandin and cholera
toxin (Niemegeers et al., 1974; Karim
and Adeikam, 1977; Facack et al.,
1981). The pharmacological effect of
loperamide is due to its antimotility
and antisecretory properties (Couper,
1987). Extracts’ of plants that contain
flavonoid (Irvine, 1961; Adesina,
1982, Ladeji et al., 1997) are known to
modify the production of cyclo-
oxygenase 1 and 2 and lipo-oxygenase
(Christopher et al., 1996; Haruna et al.,
1997) thereby inhibiting prostaglandin
production. The methanol extract may
elicit its effect through similar
mechanism. The extract showed no
significant delay in the intestinal transit
time compared with normal saline
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suggesting that it does not delay gastric
emptying, so its action may be mainly
antisecretory. In this study, atropine
produced a significant increase in
intestinal transit time probably due to
its anti-cholinergic effect (Brown and

Taylor, 2000). The phytochemical
analysis of the ME revealed the
presence of sugars, flavonoids,

saponins, tannins, steroids, terpenes
and resins. Antidiarrhoeal properties of
medicinal plants were found to be due
to tannins, alkaloids, saponins,
flavonoids, sterols and/or triterpenes
and reducing sugars (Longanga et al.,
2000). These constituents may mediate
the antidiarrhoeal property of the
methanolic extract of Ceiba pentandra.
The observed activity of methanol
extract on castor oil-induced diarrhoea
in mice justifies its use in the treatment
of diarrhoea by traditional
practitioners.  Further studies are
needed to completely understand the
mechanism of the antidiarrhoeal action
of Ceiba pentandra and also to isolate
the compound(s) responsible for this
activity.
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