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ABSTRACT

The antidiarrhoeal activity of the methanolic leafract ofPterocarpussantalinoidesvas evaluated in
mice using different experimental models: castbrdnduced diarrhoea, gastrointestinal motilitgtte
and castor oil — induced enteropooling. The extfa60,400 and 800 mg/kg, p.o.) significantly (p <
0.05) reduced the number of wet faeces in the cadite- induced diarrhoea, as well as inhibited the
movement of charcoal meal plug through the gadestmal tract. Both actions were dose — dependent
and comparable to those of Loperamide, used apdkiive control. The extract, however had no
effect on the intra luminal fluid content in thestar oil — induced gastric enteropooling. The eottdid

not demonstrate any acutely toxic effect in micthimithe dose range used; hence it was well tadrat
by the animals. The results point out the possdnédiarrhoeal effects oP. santalinoidesand
substantiate its use as a non — specific treatfoerdiarrhoea in folk medicine.
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INTRODUCTION

Diarrhoea is the frequent passage of liquid faegegndition generally accompanied by abdominahpsand
sometimes nausea and vomiting (Raical, 2007). In Veterinary Medicine, diarrhoea is vexymmon in
neonates and occurs as a symptom or complicatianast viral, bacterial, parasitic and nutritionddehses
(Susan and Mays, 2005). In humans, diarrhoea has becognised as one of the most important health
problems in developing countries (Snyder Mersoi82)9In Nigeria, diarrhoea remains the number ailerk
among children aged 1-5 years and worldwide, tlseatie accounts for 4-5 million deaths among humans
annually (Ezeigbetal, 2010). The acute disease is characterised bygssige dehydration and death while in
the sub acute form, diarrhoea may persist for sédays resulting in malnutrition and emaciationg&n and
Mays, 1998).

Increased motility of the gastrointestinal tractl atecreased absorption of fluid are major factordiarrhoea,
hence antidiarrhoeal drugs include antimotility mge adsorbents and drugs that modify fluid andtedéste
transport (Harvey and Champe, 2009). Most of thistieg antidiarrhoeal drugs such as: Diphenoxylate,
Loperamide, Atropine etc exhibit side effects likeevere ileus ,xerostomia, urine retention, cyagja,
tachycardia and CNS excitement (Ragtgal, 2007). Perhaps owing to these adverse effectheoBynthetic
products, the World Health Organisation (WHO) isidaing a programme for the control of diarrhoeduded
the use of herbal alternatives (Snyder and Mers982).

Pterocarpus santalinoidebelongs to the familyFabaceae.lt grows 9-12m tall, with a trunk up to 1m in
diameter and flanky bark. The leaves are pinnat2Qdin long with 5-9 leaflets. The flowers are omang
yellow, produced in panicles. The fruit is a poB-8cm long, with a wind extending three-quarteisuad the
margin. The plant is native to tropical West Afraad also to South America.

In South - East Nigerian folklore medicine, infusiof the leaves oP. santalinoides is used to control
diarrhoea. This study is therefore designed todtigate the antidiarrhoeal activity & santalinoidesusing
standard experimental models.

MATERIALS AND METHODS

Plant Material

Fresh leaves d?terocarpussantalinoidesvere collected from Ugwu Nkpa in Bende Local Goweent Area of
Abia State Nigeria. The Plant was identified by tBetany Department, Michael Okpara University of
Agriculture, Umudike, Nigeria. A voucher specimsrdeposited in our herbarium for further reference.
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Preparation of Extract

The fresh leaves were dried under mild sunligigntpulverised into coarse powder. Three hundref)(§tms
of the sample were extracted in 96% methanol fond@s with intermittent shaking. Filtration wasngousing
filter papers and funnel into an already weighedkiee. The solvent was allowed to evaporate in anteét
oven at 48C. The percentage yield (w/w) of the extract wasisined.

Animals

Swiss Albino mice (25 — 30 g) of both sexes weredu§ he animals were kept in stainless steel cagesom
temperature and relative humidity of about 45 9%6&nd fedad libitumwith standard commercial pelleted feed
(Vital Feed, Nigeria). Clean drinking water wasyd®d ad libitumand the animals were allowed 2 weeks for
acclimatization before the experiments. Ethicabsubuiding the use of laboratory animals for expents
according to Zimmerman (1983) were strictly follalve

Preliminary Phytochemical Analysis of the extract
The tests were carried out according to the prae=doutlined by Harbourne (1991), Trease and E(&986).

Acute Toxicity Test

Twenty mice of both sexes weighing between 23 d) 26 g were randomly divided into 4 groups of 5 enic
each. Group A served as control with each mousavieg 10 ml/kg of distilled water. Groups B, C andvere
treated orally with varying doses of the extra&00 mg/kg, 1000 mg/kg and 2000 mg/kg) respectivEhe
animals were allowed free access to feed and wate48 h during which they were observed for sigifis
toxicity and death.

Castor oil-induced diarrhoea

The method of Biswastal (2002) as modified by Ezekwes#t al (2004) was used. Mice fasted for 18 h were
randomly divided into 5 groups of 6 mice each. G, B and C were treated orally with 200 mg/kg0 4
mg/kg and 800 mg/kg respectively of the methantiaex of P. santalinoidesGroup D received loperamide (5
mg/kg, p.o.) while group E received distilled waf#® mg/kg, p.o.) and served as the negative comfter 1

h, each animal was administered with 0.5 ml ofarastl and placed in a separate cage. Transpafetiinigy
papers were placed beneath each cage and the aniera observed for a period of 4 h for the presefavet
faeces.

Gastrointestinal motility test

The effect ofP. santalinoideson charcoal meal transit time was evaluated utiegmethod of Mascolat al
(1994), modified by Chidumet al (2001). Thirty mice were fasted for 18 h but alkmvfree access to clean
water. They were randomly divided into 5 group$ahice each. Groups A, B and C were treated oveillly
200 mg/kg, 400 mg/kg and 800 mg/kg respectivelythef methanol extract dP. santalinoides Group D
received the standard drug loperamide (5 mg/kg) while group E received distilled water (10 mg/kgo.).
five minutes after drug administration, 0.5 ml awal meal (10% charcoal suspension in 5% acacig guas
administered to each mouse by gastric intubatitirtyr minutes later all the animals were sacrifibgdcervical
dislocation and the gastrointestinal tract removidte distance travelled by the charcoal meal froengylorus
was measured and expressed as a percentage aftdhdength of the small intestine, extending frone
gastropyloric to the ileocecal junction. The petage motility was derived from the equation:

% Motility = Distance travelled by the meal 100
X

Total length of the small intestine 1

Castor oil — induced Enteropooling

Intraluminal fluid accumulation was determined bg method of Robert et al.,(1976). Thirty mice ddsfor 18
h were randomly divided into 5 groups of 6 animadsh. Group A served as control and received ldigtil
water (10 ml/kg, p.o.) while groups B, C and D ieed 200, 400 and 800 mg/kg of the extract respelsti by
gastric intubation, 1 h before oral administratadr0.5 ml castor oil. Group E received 3 mg/kg, opatropine
(reference drug) 20 minutes before administratiocaestor oil. Two hours later the mice were sacei, the
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small intestine was removed after tying the end$ Wiread. The content of each intestine was miikéa a
graduated tube and the volume recorded.

Statistical Analysis

The experimental results are presented as meanM: (SEandard error of the mean) and analysed usireg o
way analysis of variance (ANOVA). The differencevaeen the means were tested using the Post Hocan8D
values of p < 0.05 were considered significarthastudy.

RESULT

Extraction

Extraction ofP. santalinoideswith methanol gave a yield of 1.3% w/w dry matf€he extract was greenish
brown in colour and had a sweet smell.

Preliminary Phytochemical Analysis

A preliminary phytochemical screening of the metiiEnextract ofP.santalinoidesshowed the presence of
carbohydrates, alkaloids, resins, flavonoides, itersaponins and reducing sugar. Whereas flavenwigte
present in small concentrations, alkaloids, sapoaimd resins were present in moderately high cdratems.
Carbohydrates, reducing sugar and tannins wereprés high concentrations, while glycosides, pratdats
and oil were absent (Table 1) .

Acute Toxicity
No death was recorded in all doses of the exthactce the LB, could not be determined. Also, the animals did
not exhibit any acute toxicity sign within the 48bservation.

Effect of the extract on castor oil — induced diaea

Thirty minutes after administration of castor oiamthoea was clinically apparent in all the animafsthe
negative control group and persisted throughout 4heobservation period. Diarrhoea in the test gsoup
commenced about 45 minutes following castor oil mdstration. The extract at doses of 200, 400 a@d 8
mg/kg showed in a dose — dependent manner, signtfip < 0.05) reduction in the number of wet dafens
over four hours when compared with the untreatedrobmice. The activity was similar to that of Emamide

(5 mg/kg), the standard antidiarrhoeal agent (Tahle

Effect of the extract on small intestinal transit

The result oP. santlinoideson small intestinal transit is presented in Tabl&he result

showed that all the doses of the extract (200,800 mg/kg) significantly decreased the propulsif the
charcoal meal through the gastrointestinal tratte &ctivity was dose - related and comparable &b off
loperamide (5 mg/kg).

Effect of the extract on castor oil — induced eop@oling
Studies on the castor oil — induced enteropoolivmMed that the extract, at all doses did not deerélae intra-
luminal fluid accumulation in the test animals, whmmpared with the negative control (Table 4).

Table 1. Phytochemical ScreeningPofantalinoides

Test Result
Carbohydrates +++
Alkaloids ++
Reducing sugar +++
Glycosides -
Saponins ++
Tannins +++
Flavonoids +
Resins ++
Proteins -
Fats and oil -

+++ present in high concentration; ++ present moderately high concentration;
+ present in low concentration; - absent.
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Table 2: Effect oP. santalinoidesextract on castor oil — induced diarrhoea in mice

Group Treatment Mean number of wet
faeces

A Extract (200 mg/kg) 5.67+0.33*

B Extract (400 mg/kg) 4.33+0.33*

C Extract (800 mg/kg) 3.50+0.34*

D Loperamide (5 mg/kg) 1.33+0.21*

E Distiled  water (10 6.67+0.42

mi/kg)

Values are expressed as mean + SEM; * p < 0.05

Table 3: Effect oP. santalinoidesextract on small intestinal transit in mice

Group | Treatment Length afDist.  travelled| % Motility
small intestine| by charcoal
(cm) meal (cm)
A Extract (200 mg/kg) 46.1+1.96 27.2+#1.33 60.3+£2.90
B Extract (400 mg/kg) 42.9+0.76 25.2+1.93 58.7+4.81
C Extract (800 mg/kg) 45.3+1.48 25.740.70 56.8+2.30
D Loperamide (5 mg/kg) 44.6+1.00 18.1+1.99 41.085.5
E Distilled water (10ml/kg) 40.8+1.26 26.7+£1.71 Z€3.64

Values are expressed as mean + SEM; * p < 0.05

Table 4: Effect oP. santalinoidesextract on castor oil — induced enteropooling inem

Group Treatment Volume of intestinal content (ml)
A Distilled water (10 ml/kg) 0.15+0.009
B Extract (200 mg/kg) 0.28+0.009
C Extract (400 mg/kg) 0.25+0.008
D Extract (800 mg/kg) 0.37+0.011
E Atropine (3 mg/kg) 0.10+0.006*

Values are expressed as mean + SEM; * p < 0.05

DISCUSSION AND CONCLUSION

Diarrhoea results from an imbalance between therphise and secretory mechanisms in the intestiraait,
resulting in an excessive loss of fluid in the fs®cln some diarrhoeas, the secretory componenindes
while others are characterised by hypermotilityritdgirayetal, 2004). The castor oil used to induce diarrhoea
in the experiment is broken down in the small itites to ricinoleic acid, which causes irritationdan
inflammation of the intestinal mucosa, leading le release of prostaglandins which stimulate ntptdind
secretion (Harvagirat al, 2004, Harvayet al, 2009). Loperamide, an analog of meperide haveidpt like
actions on the gut, activating presynaptic opi@deptors in the enteric nervous system to inhitetydcholine
release and decrease peristalsis (Retd; 2007). Loperamide and atropine also exhibiisanretory actions in
addition to their antimotility effect (Rangt al, 2007). These actions thus justify their use amdsrd
antidiarrhoeal agents in the experiment.

The results of the present study shows that théametic extract oP. santaniloidesproduced a statistically
significant reduction in the severity and frequenéyiarrhoea produced by castor oil. It is alseedathat the
extract significantly reduced the intestinal prgig movement in the charcoal meal treated modaibition
of the intestinal motility and reduction in the eety and frequency of wet defecation could be wisattions in
the treatment of diarrhoea (Tagsal, 2010). In these two experimental models, theaektshowed activity
similar to that of loperamide.

It should be observed that the extract, at the sltessted could not reduce the castor oil inductskiimal fluid
accumulation (enteropooling). This may have resuftem the crude nature of the extract, which helpe
increase the intestinal content in the animalsiwithe test groups.

The purpose of an acute toxicity test is to deteenthe nature and the extent of the adverse readioa single
dose or an overdose of the drug (Taval, 2010). Incremental doses of the methanolic ext&e.
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santalinoidesup to 2 g/kg administered to miger os were not lethal, so the Lpcould not be determined.
This is an indication of the low toxicity of thetexct, therefore P. santalinoides can be said t@l¢ively safe
and may be used for the treatment of diarrhoea.

Previous reports have demonstrated the antidiaathaetivity of tannins, flavonoids, alkaloids, sapts,

reducing sugars, steroids and/ or terpenes - icomggplant extracts (Venkatesaet,al, 2005).A preliminary
phytochemical analysis of the extract revealedptfesence of alkaloids, saponins, tannins, redusiggrs and
flavonoids. These constituents may be responsidleéhie antidiarrhoeal activity of the methanolidract of

P. santalinoides

The results could indicate that the methanolic aettrof Ptericarpus santalinoidespossesses significant
antidiarrhoeal activity due to its inhibitory effeon gastrointestinal propulsion. This justifiede tbse of the
plant as an antidiarrhoeal agent in folk medickarther investigations are underway to determimeetktract’s
phytoconstituents which are responsible for the@rthoeal activity.
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