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ABSTRACT

Ficus glumosa belongs to the family moraceae and the genus ficus. This study was aimed at investigating the
methanol extract of the stem back of Ficus glumosa for antidiarrhoeal activity using castor oil induced diarrhoea in
mice. The effects of this extract on perfused isolated rabbit ileum were also evaluated. The methanol extract
produced a dependent relaxation of the rabbit ileum. The extract protected the mice against diarrhea the dose of
20mg/kg bodyweight produced the highest protection (60%). Also as regards to the other two doses (40 and 80
mg/kg) produced 40 and 20 % protections respectively. The acute toxicity test revealed the median lethal dose
(LDsg) values for the extract is found to be 2.154 mg/kg bodyweight. These results obtained revealed that the
methanol |eaves extract possess pharmacological activity against diarrhoea and may possibly explain the use of the
plant in traditional medicine.
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INTRODUCTION

Diarrhea is an alternation in the normal patterdefiecation that usually results in the increaseduency, volume
and softness of feces. It is characterized bypthesage of watery and loose stools. It may be amutdronic

depending on the duration and response to treatm@he use of plants as medicine is an ancientipeacommon
to all societies especially the African societyisTpractice continues to exist in the developintoms. It is on this
basis that researchers keep on working on medigiiaaits in order to produce/develop the best forspgtogical

uses as medicinés

Ficus glumosa is a small- to medium-sized tree, 5-10 m tallitonay Become a large tree reaching 24 m and 2 m in
girth. Branches widely Spreading, more or lessiZootal, often supported by stilt roots. Bark Logemes:
Afrikaans (Afrikaanse rotsvy, Afrikaans rostvy); d@ish (African rock fig); Hausa (kawuri); Somali diule);
Tigrigna (chekomte, check lang)

Ficus glumosa occurs on rocky outcrops, where it splits rockgng dry water courses or in open country;
frequently in valleys, where it reaches its greaséze. The species also occurs in fringe forestavannah areas,
especially in swampy ground, and in swamp forestdastal areas. Originally collected in Ethiopiapgcurs in
many parts of tropical Africa and is typically falim dry country in wooded grassland and bush.
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The aim of this experiment is to investigate thdéeaf of methanol leaves extract &ficus glumosa on
gastrointestinal motility and on castor oil induabdrrhea in rodents.

MATERIALS AND METHODS

COLLECTION AND IDENTIFICATION OF PLANT MATERIAL

Ficus glumosa plant stem back was collected from Samaru-ZarikhéMonth of May, 2011 and was authenticated
by A.U Gallah of the Biological Sciences Departmekttmadu Bello University, Zaria, Nigeria where aucher
specimen (No.0662) was deposited.

Preparation of plant materials

The Ficus glumosa was air dried under shade and then ground to pow8ekg ofFicus glumosa was macerated
with methanol (70%) 48 hours. It was filtered usfitgr paper, beaker and funnel. The filtrate waen transferred
to an evaporating dish and was evaporated usingrvbath. The extract was obtained after evapordtimm the
water bath and refrigerated till the day of theexkpent. Solutions of the extracts were preparedhiy for each
study.

Animals

A rabbit (1 kg) and 37 Swiss albino mice weighmdween 18- 22 g were used for the study The asinvale
maintained in the Animal House Facility of the Depeent of Human physiology , Ahmadu Bello Univeysifaria,
Nigeria . The animals were fed on standard smathahfeeds (Excel feed, llorin, Nigeria) and wager libitum.
This research was carried out in Ahmadu Bello Ursig in accordance with the rules governing the o$
laboratory animals as accepted internationally.

Drugs
All chemicals and drugs were obtained commercatigt were of analytical grade.

Preliminary phytochemical screening
The extract was subjected to preliminary phytochmairanalysis using standard prototol

Acute toxicity study

The method described Bywas adopted. Briefly, 12 mice were used for eadhaet. In the first phase, three doses
of the methanol leaves extract (10, 100 and 100kgngere administered to three groups each comitgittiree
mice). In the second phase, more specific dose8,2800 and 5000mg/kg were administered to fouuggsoeach
containing one mouse. The median Lethal dose (LD&Y determined as the geometric mean of the Higtoes
lethal dose and the lowest lethal dose of whichetliee1/1 and 0/1 survival.

Experimental designs

(a) Effects on isolated rabbit jejunum

The rabbit was sacrificed by cervical dislocatiBegments of the ileum, about 3.0 cm long were redand
dissected free of adhering mesentery. The intdstordents were removed by flushing with Tyrodeusioh of the
following compositions in millimoles (mM): NaCl, $38; KCl, 2.7; CaCl, 1.3; NaHCO3, 12.0; MgCl, ONgPO4,
0.14; glucose, 5.5. The tissue was mounted inml2&rgan bath containing Tyrode solution maintaiae85C and
aerated with air. An initial tension of 0.5 g waspked to the segments and 60 min equilibrationoglewas allowed
while the physiological solution was changed evi@&ymin. At the end of the equilibration period, gféect of
acetylcholine, adrenaline and methanol extracka¥és was investigated. The contact time for eanhentration
was 1 minute which was followed by washing threges. The tissue was allowed a resting period ahitbbefore
the next addition.

(b)) Effects of castor oil-induced diarrhoea on mie

The mice were fasted for 12 h prior to the commerer# of the study and were randomly divided inte fjroups
each containing five mice. The grouping is asofoB:

30 min post treatment, castor oil (0.2 ml / mowga$ administered to all the groups. All treatmevese given
intragastrically. The animals were then placedifividual cages on a clean Whatmann filter papss $i Four
hours after the castor oil administration, the sagere inspected for the presence of charactedstichoeal
droppings; absence of which was regarded as pronect

361
Scholars Research Library



Tanko, Y et al J. Nat. Prod. Plant Resour ., 2012, 2 (3):360-367

Statistical Analysis
The results was analyzed by determine the percemagection against diarrhea versus the control.

RESULTS

Acute toxicity studies

Phase 1

Dose No of mibedth
10mg/kg 0/3
100mg/kg 0/3
1000mg/kg 0/3

Phase 2

Dose No of miedth
1600mg/kg 0/3
2900mg/kg 1/3
5000mg/kg 1/3

LDs=V1600 x 2900 = 2154mg/Kkg

The acute toxicity studies, phase 1 shows no letbs¢ for 10, 100, and 1000mg/kg of methanolicdeaaxtract of
Ficus glumosa. While in the phase 2, 1600, 2900 and 5000mg/ke \administered. 1600mg/kg had no lethal dose
but 2900 and 5000mg/kg bodyweight both had letloaled where the mice in each group died. The loledsl
dose is 2900mg/kg and the highest non-lethal dw$600mg/kg, thus the LD50 = 2,154 mg/kg bodyweight

Table : Phytochemical constituents of the methanaxtract of Ficus glumosa.

Phytochemical constituents eighce
Flavonoids +
Saponins +
Carbohydrate _
Cardiac glycosides +
Tannins +
Triterpenes +

Anthraguinone
Keys= + Presence

- Absent

Table 2: Effect of methanol extract of. on castor oil Ficus glumosa induced diarrhea in mice

Treatment Dose (mg/kg)| No. of mice with diarrhoea Btection (%)
Normal saline 10 5/5 0

Loperamide 5 0/5 100
Ficus glumosa 20 3/5 60
Ficus glumosa 40 2/5 40

Ficus glumosa 80 1/5 20

Mice administered with 20, 40 and 80mg/kg of extrat had diarrhea Ficus glumosa in 3/5, 2/5 and 1/5
respectively, (60,40 and 20% protection respegt)vel

The mice administered with loperamide, 5mg/kg asitp@ control after castor oil-induced diarrheawmo sign of
diarrhea (100% protection) while the negative aamormal saline group had diarrhea.
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Figure 1: Effect of methanol leaves extract of @ng/ml) Ficus glumosa on isolated rabbit ileum

N 1ml n;m| n Aml n ml

Figure 2: Effect of methanol leaves extract ofFicus glumosa (40mg/ml) on isolated rabbit ilium
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Figure 3: Effect of methanol leaves extract dficusglumosa (80mg/ml) on isolated rabbit ileum
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Figure 4: Effect of Acetylcholine (2pg/ml) and atrine (25mg/ml) on isolated rabbit ileum.
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Figure 5: Effect of Adrenaline (10pug/ml) on isolted rabbit ileum

1 3 AN RN N AW = ;.
N 1ml N 72?ml N Aml

Drug and extract interactions on the rabbit jejuntifrere was relaxation of the tissue .
Figure 6: Effect of extract (80mg/ml) and atropine(Atr. 25mg/ml) on isolated rabbit ileum.
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DISCUSSION

Castor oil stimulates peristaltic activity in theall intestine, leading to changes in the intestinacosa. Its action
also stimulates the release of prostaglandins.

Castor ail is a triglyceride in which approximated®% of the fatty acid chains are ricinonleic adileic and
linoleic acids are the other significant composertastor oil causes diarrhea due to its activeabodite,
ribonucleic acid®.” Ricinoleic acid , a monosaturated 18-carbon fattid is unusual in that it has a hydroxyl
functional group on the fcarbon. This functional group causes ricinoleid écastor oil) to be unusually polfr.
Ficus glumosa significantly reduced the intestinal transit tinge @bserved by the decrease in intestinal motility o
the isolated rabbit ileum. The median lethal dofsthe extract was 2,154mg/kg. Phytochemical sénegrevealed
the presence of flavonoids, tanins, saponins, aamgliycosides and triterpentddence, tannins and triterpenes may
be responsible for the mechanism of actiorFodus glumosa anti diarrheal activity’.

The anti diarrheal activity of the extract may alsdue to the presence of denatured proteins vibioh protein
tannates. protein tannates makes the mucosa nsiséare and hence, reduce secretioiThis can be due the fact
that the extract increased the reabsorption of mlayedecreasing intestinal motility in the isolateabbit ileum.
Loperamide, apart from regulating the gastrointedtiract is also reported to slow down transitttie small
intestine, reduce colon flow rate and consequednily effect on colonic motility?. The mice in the control group
were given 10ml/kg bodyweight normal saline andtad mice in the group had stool with diarrhea Whitdicate
there was no protection. While the mice that weverg 5mg/kg bodyweight loperamide as positive calnafter
castor oil-induced diarrhea showed no sign of Hesarindicating 100% protection against Castrolimiluced
diarrhea. In relation to the extract treated grothgse was 60% protection against diarrhea in toeigs treated
with the doses of 20.In relation to the dose off)kg body weight there was 40% protection. Alsoegmrds to
the group given the highest dose that is 80 mgfdytweight there as 20 % protection against Casitohduced
diarrhea.

In this experiment, the methanol extractFdfus glumosa exhibited a significant anti diarrheal activity. &al on
this observation, it is plausible in nature whichynbe suggested that the anti diarrheal effech@feixtract may be
due to the inhibition of prostaglandin biosynthesiavonoids are known to modify the production of
cyclooxygenase 1 and 2 (COX-1, COX-2) and lipooxyage (LOXJ. Certain flavonoids inhibit inflammatory
processes by inhibiting key enzymes involved ingyrthesis of prostaglandins processes.

The effects of the plant extract on the rabbitrtewere dose related. The leaves extract relaxedtapeous the
rabbit ileum which is dose dependent.
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