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ABSTRACT

The antidiarrhoeic activity of the methanolic leaftract of Manniophyton africanum (MEMA) has
been evaluated out in mice using different modelas(or oil-induced diarrhoea, effects on
gastrointestinal motility, and castor oil-inducedstyic enteropooling). MEMA (200,400 and 600
mg/kg, p.o.) inhibited at 5% significance levele thequency of defecation and reduced the wetness o
faecal droppings in castor oil-induced diarrhoearkedly inhibited the movement of charcoal meal
plug through the gastrointestinal tract, in a ddependent manner, comparable to diphenoxylate and
atropine. It however had no effect in the intra ilnah fluid content in the castor oil-induced gastri
enteropooling. Diphenoxylate (5 mg/kg) and atrop{Bemg/kg) were used as the reference drugs.
MEMA were also found to be possessing marginal@6%s) free radical scavenging activitiesvitro
using the DPPH and FRAP models.

The remarkable antidiarrhoeal property of MENfAvivo gives credence to its use in the management
of a wide range of diarrhoeal state.

Keywords: Manniophyton africanum; antioxidants; antidiarrhoeal activity; castor oil-induced gastric
enteropooling

INTRODUCTION

Diarrhoea is defined as the frequent passage wifllifpeces and involves both an increase in thdlitpaif the
gastrointestinal tract along with increased seonstiand a decrease in the absorption of fluid hod & loss of
electrolytes (particularly N3 and water (Rangt al, 2003). Causes of diarrhea include infectious agguant
toxins, gastrointestinal disorders such as inflatenyaand dysmotility problems of gastrointestinadct and
substances that increase gastrointestinal tramtsmts (Alquistet al, 2001).

Diarrhoea has been recognized as one of the mgstriant health problems in developing countriesy(ten
and Merson, 1982). In Nigeria, diarrhea remainsrthmber one killer among children aged 1 -5 yeas a
worldwide, the disease accounts for 4-5 milliontdeaamong humans annually (Audual, 2000). Also in
Veterinary medicine, diarrhoea occurs as symptomsomplications of most viral, bacteria, parasiied
nutritional diseases (Susan and Mays, 2005).

To overcome the menace of diarrhoeal diseasesvielaf@ng countries, the World Health OrganizatigiH{O)
has included a programme for control of diarrhoééctvinvolves the use of traditional herbal medic{Snyder
and Merson, 1982) and medicinal plants have beenrdented to have advantage in toxicity considematio
based on their long term use and one might expeattive compounds obtained from such plants teHaw
animal and human toxicity (Fabricant and Farnswa2f01). Based on this, many people have embasked
the use of indigenous plants as remedy againsthdieal diseases (Etukt al, 2009) and several plants have
been reported to be used in treating and managgmghdea (Agunt al, 2005).

Manniophyton africanum var. fulvum (Mull. Arg.) belongs to the family Enprbiaceae, made up of shrubs or
climber of about 30m. The flowers are usually padeyellow in colour, and the Genus is made up of
approximately 20 species.

This study was carried out to establish the phaotogical basis for the use &fl. africanum for diarrhoea
management in Umuaga-Udi, Enugu state, South-dgstilin folklore medicine using various models.

MATERIALS AND METHODS

Plant material

Fresh leaves oManniophyton africanum were collected from Umuaga community of Udi logalvernment
Area in Enugu State, Nigeria. The plant was idetifaxonomically by the botanical section of kiehael
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Okpara University of Agriculture, Umudike, Nigeri&.voucher specimen was deposited in our laborafmry
further references.

Preparation of extract

The fresh leaves were dried under mild sunlighd, #wen pulverized into coarse powder. Seven hun¢it@d)
grams of the pulverised sample were extracted % 8@thanol for 48 h with intermittent shaking. Téwsfter,
filtration was done using filter papers and funinéd an already weighed beaker. The solvent wasvelil to
evaporate in an electric oven aP@0The percentage yield (w/w) of the extract wasrined.

Animals

Out bred mature albino Wistar mice (25-43 g) ofhbeexes were used. They were housed in standard
environmental conditions of temperature, lightinguh relative humidity, and provided with standard
commercial pelleted feed (Vital feed®, Nigeria) adrthking waterad libitum. Ethical conditions governing the
conducts of experiments with life animals werectiyiobserved as stipulated by Zimmerman (1983) \Afzatd

and Elsea (1997). The research protocol was apgroyé¢he University’s ethical committee.

Acute toxicity testing

The plant was assessed for acute toxic effectsnfijwmice of both sexes weighing between 20 g and 8&re
randomly selected and grouped into five groups ahie each. Group A served as control with each rat
receiving 10 ml/kg of distilled water. Four groufiz-E) were treated orally with varying doses of thdract
(100 mg/kg, 500 mg/kg, 1000mg/kg and 5000 mg/kdie mice were allowed free access to feed and vadter
libitum for 48 hours. They were observed for signs of@toxicity and death.

Effect of the extract on castor oil-induced diagho

The methods of Biswaet al (2002) as modified by Ezekwesdi al (2004) were used. Briefly, mice fasted for
18 h were randomly allotted to five groups of fimeimals each. Three groups were administered owatly
MEMA (200, 400 or 600 mg/kg, respectively). The ribugroup received diphenoxylate (5 mg/kg, p.o.) as
standard drug, while the fifth group received desi water (10 ml/kg, p.o.) and served as con#fter 60 min,
each animal was administered with 0.5 ml of castbby gavage and placed in separate cage. Animafe
observed for defecation up to 4 h. Transparenttibiptpapers were placed beneath each locally fateric
metabolic cage and characteristic droppings wetedno

Effect of M. africanum extract on gastrointestinal motility

The effect ofM. africanum on charcoal meal transit time was evaluated utfiegmethod of Mascolat al
(1994), modified by Chidumet al (2001). Twenty five female mice weighing betweer357g were fasted for
12 h but allowed free access to drinking water.yTivere randomly divided into five groups (1-5) ofef mice
each. They were treated as follows: The mice iugrb received distilled water (10 ml/ kg b.w, p.@&youp 2
received diphenoxylate (5 mg /kg b.w, p.o.) ands¢éhim groups 3, 4, and 5 received MEMA (200, 408 @00
mg/ kg b.w., p.o.) respectively, all by stomactubdtions. Five minutes after drug administratiofs, @l of
10% charcoal suspension in 5% acacia gum was ashetied to each mouse by stomach intubations. Thirty
minutes later, all the mice were sacrificed by @abvdislocation, the abdomen opened and the tetajth of
the small intestine measured with a calibratedrrlbe distance travelled by the charcoal plug ftbepylorus
to caecum was determined and expressed as a [geentt the total length of the small intestine.cAthe
percent inhibition of movement was calculated bytsacting the percentage travelled from 100%.

Effect of M. africanum extract on Castor oil - induced enteropooling.

Intraluminal fluid accumulation was determined hg tmethod of Robest al (1976). Twenty five mature male
mice were fasted for 12 h with free access to cleater. They were randomly divided into five grofs- 5)
with 5 mice each.

Group 1 received distilled water (10 ml/ kg b.w)daserved as untreated control while, group 2 rexkiv
atropine sulphate (3 mg/kg b.w) (reference starjdand groups 3, 4 and 5 received 200, 400 and 6§&gn
b.w of theextract respectively. They were treated by stonatthbations. One hour post treatment, each mouse
was given 0.5 ml castor oil by oral gavage. Tworkafter administration of castor oil, the mice sacrificed

by cervical dislocation, laparatomized, the smatiéstine located and tied at the pyloric and cejacation and
dissected out. The small intestine was weighed waiitalytical weighing balance (Mettlersdi The content of
each intestine was milked into a graduated test &udl its content was measured.
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Estimation of the antioxidant activity 8. africanum extract

The total antioxidant activity of the methanoliaf@xtract oManniophyton africanum was estimated by Ferric
Reducing Antioxidant Power (FRAP) assay of Benrie &train (1999) and 1,1 —diphenyl-2-picryl-hydiazy
(DPPH) photometric assay of lwalewtzal., (2008).

Data analysis

Data obtained were presented as mean + SEM angzadalising one-way analysis of variance (ANOVA) and
post-hoc comparisons were carried out using Duntid'st. Values oP<0.05 were considered significant in
the study

RESULTS

Extraction

The percentage yield was 6.19% w/w dry matter. &kteact was ox-blood in colour and had a slightgam
odour

Effect of the extract on castor oil-induced diagho
The percentage antidiarrhoeal activityMfafricanum extract in mice is presented in Tablel. The exif2@0,
400 or 600 mg/kg) showed a dose dependent actasiyectively.

Effect of the extract on charcoal transit time.

The result ofM. africanum extract on charcoal meal transit time in mice lisspnted in Table 2. The result
showed that the all the doses of the extract (200, and 600 mg/kg) reduced the distance traveliethb
charcoal plug in a dose dependent manner. Theereferdrug, diphenoxylate (5 mg/kg) and the ex@a&00

and 1000 mg/kg significantly (P < 0.05) inhibitdtetcharcoal movement in a dose dependent manner whe
compared with the negative control group with thigaet at the dose of 600 mg/kg having a littlehigigpercent
inhibition than the reference drug.

Effect of the extract on castor oil-induced enteoating in mice.

The result of the effect d¥l. africanum extract on castor oil enteropooling is presentedable 3. Studies on
the castor oil induced enteropooling showed thal tioe extract at all doses did not decrease tina iaminal
volume of fluid accumulation in test mice when camga to the control group given reference drugpéte (3

mg/kg).

Antioxidant Assay

Figure (1) shows the antioxidant effectshbfafricanum extractin vitro in the DPPH photometric assay after 30
minutes of incubation in the dark. Results showezbncentration-dependent antioxidant activity utito very
marginal. The FRAP (Figure 2) which compares thaetdependent ferric reducing potential of various
concentrations of test extract as showed similadifigs, especially when compared with the ascoduid
standard. Response represents Mean + SEM. Theimqms were done in triplicates.
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61.46% 61.76% : Fig. | : In vitro antioxidant activity of
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DPPH photometric assay.
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Table 1. Effect of the extract on castor oil-inddickarrhoea.
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Group Treatment Faeces Wet Faeces % antidiarrhoeal
(n/mice) (n/mice) activity
1 Distilled water (10ml/kg) 4.02+0.01 15.03+0.12 78.95
2 Diphenoxylate(5mg/kg) 21.60+ 0.65 5.12+ 0.11 B39.2
3 MEMA (200 mg/kg) 13.22+ 0.20* 5.03+0.01 27.77
4 MEMA (400 mg/kg) 12.02+ 0.10* 5.07+0.21 29.41
5 MEMA (600mg/kg) 18.01+ 0.03 6.12+ 0.08* 25.00
Values are expressed as mean +SEM; * Significagee! [p <0.005)
Table 2. Effect oM. africanum extract on charcoal transit time in mice
Group Treatment Length of Distance % Inhibition
stomach (cm) covered (cm)
Mean + S.E.M mean +S.E.M
1 Distilled water (10ml/kg) 36.6+1.10 36.611.28 0
2 Diphenoxylate(5mg/kg) 34.73+2.46 19.17+3.98 44.80
3 MEMA (200 mg/kg) 44,17 £ 1.07 27.25 £ 2.00* 38.31
4 MEMA (400 mg/kg) 36.97+£1.12 21.00 £3.02 43.20
5 MEMA (600mg/kg) 38.83+1.12* 18.67+0.94 51.92

Values are expressed as mean +SEM; Level of sigmiie p <0.05)

Table 3. Effect oM. africanum extract of on castor oil-induced enteroproolingyiite.

Group Treatment Volume of intestinal content (ml)
Mean = SEM

1 Distilled water (10ml/kg) 0.25+0.02

2 Atropine (3mg/kg) 0.07 +£0.03

3 MEMA (200 mg/kg) 0.31+0.04

4 MEMA (400 mg/kg) 0.52+0.17

5 MEMA(600mg/kg) 0.45+0.11

Values are expressed as mean +SEM

DISCUSSION

The antidiarrhoeal properties bf. Africanum was studied using models justified by works of Hskay, et al,
(2004) such as castor oil induced diarrhoea, claneal transit time and castor oil induced enteadipg in
mice. In some diarrhoea, the secretory componesdgminates while other diarrhoeas are charactetized
hypermotility of the gastrointestinal tract.

Studies have shown that activated charcoal readibprbs drugs and chemicals on the surface ohthstines,

thereby preventing absorption (Levy, 1982), herwraoal meal study was employed to study the effect
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MEMA on peristaltic movement. The extract and tleérence drug diphenoxylate significantly (P < .05
produced antidiarrhoeal effects, decreased therdist travelled by the charcoal plug in a dose digr@En
manner with the percent inhibition of movement lgedrbit higher in the highest dose of the extr&060(mg/kg)
than the reference drug. According to Bruton (199B% property of reducing intestinal contractiqiasd
consequently, intestinal transit) is demonstratgdriost antidiarrhoeal drugs, as with MEMA. Reductiof
intestinal transit time may possibly be due to -ahbtlinergic effects (Brown and Taylor, 2000), ifiya
Diphenoxylate used in the symptomatic control @frdioea, works through its antimotiliy effects (AlIR2007).
M. africanum may also be acting through the same mechanism.

The effect ofM. africanum on castor oil induced enteropooling showed that rdference drug atropine (3
mg/kg) and the extract in all the doses used saamifly (p < 0.05) reduced the intraluminal fluidcamulation
in a dose dependent manner. Castor oil increagemeoof intestinal content by prevention of theabsorption
of water and the liberation of ricinoleic acid frocastor oil results in irritation and inflammatiaf the
intestinal mucosa leading to release of prostagtesndhich results in stimulation of motility andcsetion and
the prevention of re- absorption of NaCl and wdRierceet al, 1971). The prevention of intraluminal fluid
secretion byM. africanum in this study may be due to inhibition of prostaglin biosynthesis with resultant
decrease in secretion of fluid into the lumen oyrpa due to promotion of absorption of water arettebdlytes
in the gut. Suppression of intestinal fluid accuatioin by the extract might also suggest inhibitioh
gastrointestinal function (Nwafat al, 2000).

Previous phytochemical screening of the extraceaed the presence of carbohydrates, tannins, gies,
terpenes, saponins and flavonoids (Uduak and R@IAQ). Some of the chemical constituents presetiiteineaf
extract have been shown to have antidiarrhoealigcti Antidiarrhoeal and antidysentric propertie$
medicinal plants have been reported to be duentairia, flavonoids, reducing sugars/glycosides anmathgrs
(Longangaet al, 2000). Flavonoids and sugars obtained from sedentedicinal plants were shown to exhibit
antidirrhoeal properties (Palombo, 2005) and tibitory activity of flavonoids on intestinal maty in a dose
related manner was earlier reported (Dicatlal, 1994).

This study further assessed the antioxidant aieéviising the DPPH photometric assay and the reduci
potential of MEMA. Results showed that the extrgmdssessed very marginal antioxidant activity ithkibe
DPPH and FRAP assays when compared to the ascachicstandard, although they were concentration-
dependentin vitro. Flavonoids, which were reported in present ingktgact among others (Uduak and Kola,
2010), may be responsible for the observed antioicbility. They are phenolic substances isoldtech
vascular plants, possessing the ability to reduse fadical formation and scavenge free radicalstro (Pietta,
2000; Robak and Gryglewski, 1988). Although littleno documented information is available for theivivo
activity, most ingested flavonoids are extensivéggraded to various phenolic acids, some of whidh s
possess free radical-scavenging ability (Rice-Eve2@01; Pietta, 2000). Phenolic compounds such as
flavonoids, could easily donate hydroxyl hydrogerm do resonance stabilization (Sofidistaal., 2006; Meiret

al., 1995).

We therefore suggest that flavonoids and or othernmical constituents present in the extract might b
responsible for both the antioxidant activity ahd antidiarrhoeal activity of thHd. africanum extract

CONCLUSION

In conclusion, the results of this study indicatattM. africanum possesses antioxidant and antidiarrhoeal
properties. However, more work is required to detee the exact mechanism(s) of action of the ektad to
isolate and characterize the active principle.
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