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ABSTRACT

The study investigated the anti-diarrhoeal propestiand phytochemical constituents of the ethylaseetoot
extract of Guiera senegalensis. The phytochemioaippnents of the extract were evaluated by quaigatest.
White Wister strain albino rats weighing betwee®-PB0 g were used to investigate the acute toxiity the anti-
diarrhoeal activity of the ethyl acetate root extrdy using the castor oil-induced diarrhoea methtlde effect of
ethyl acetate extract on contraction of isolatedbyé jejunum and responses of the tissue to adwetiilee were also
investigated in vitro. The extract was fouttdbe safe at the doses testBthytochemical analysis revealed the
presence of carbohydrates, reducing and combineghrsy tannins, alkaloids, saponins, flavonoids, diac
glycosides, terpenoids and cardenolides. The resaflthe present study showed that the extradtefdot of G.
senegalensis produced a statistically significgmt(.05) reduction in the frequency of diarrhoea ¢uced by
castor oil, castor oil-induced intestinal fluid agnulation and transit of charcoal meal. The ethggtate extract at
a dose of 800 mg/kg inhibited significantly (p<0.@®%e castor oil-induced diarrhoea by 75.55%. Thé&art also
attenuated the spontaneous contraction of the isdlaabbit jejunum concentration-dependently. I che
concluded that, ethyl acetate extract possessdiatihoeal properties. The possible mechanism ¢ibaacould be
by attenuating the spontaneous contractions ofritestine, thus the study provided a scientificibéar the use of
G. senegalensis root extract in the treatment afrtibea.

Key words. G. senegalensigthyl acetate, root extract, anti-diarrhoeal effecute toxicityand phytochemical
constituents.

INTRODUCTION

Diarrhoea is a major health problem especially @valoping countries. In Africa, diarrhoea remaasnajor
contributor to the high rate of child mortalityn Nigeria, diarrhoeal infections remain the numtnee killer disease
among children under 5 years, with 7-12 monthshaldies remaining the most susceptible [1] Thedewte of
diarrhoeal diseases still remains high despite ithtervention of government agencies and internation
organizations to halt the trend. The use of hedbadjs in the treatment of diarrhoea is a commaetire in many
African countries [2].

The World Health Organization (WHO) has encouragedlies into traditional medical practice with thien of

improving treatment and prevention of diarrhoeaadées [3].The focus on plant research has incredseder the
world in recent time, a large body of evidences Ieesn collected to show immense potential of madlgplants
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used in various traditional system [4]. Mediciqdants have been reported to be a promising soofcmti-
diarrhoeal agents [5].

The plantGuiera senegalensid. F. Gmel is a member of the family Combratacggle, It is a small shrub with
green leaves. It is called “sabara” in Hausa adashishi” in Kanuri. The plant is widely distrilmat in Nigeria,

Senegal, Gambia, Mali, Niger and Burkina Faso [8], stated that the macerated leaves of the plare used
orally for the treatment of febrifuge as well as foyperglycaemia and hypertension whereas the ra@tsused
mainly as antileprotic agents. [9], claimed thia¢ fplant is used by Fulani traditional healers reatt several
disorders including veneral diseases. The rootaction is used to cure diarrhoea, dysentery anctabial

infections. The plant continues to be one of tlam{s used by local livestock farmers, traditionahlers and Fulani
herdsmen in the treatment of snake bite in nortiNigeria [10]. Phytomedicine derived from plantsrédahown

great promise in the treatment of intractable itifers disease including opportunistic acquired imendeficiency
syndrome (AIDS) infections [11]. About 80 % of theal population in developing countries, Nigemapiarticular

depends on it as an alternative to primary healtie.c This represents a potential pharmaceuticakehand is an
incentive for research into new drugs. Thus, iis 8tudy, the root oGuiera senegalensigartitioned in ethyl
acetate was tested for its anti-diarrhoeal potkntia

EXPERIMENTAL SECTION

The plant material (root) db. senegalensisias collected in Jere Local Government Area, B@&taie, Nigeria. It
was identified and authenticated by a plant taxaabfrom the Department of Biological Sciences, \énsity of
Maiduguri. A voucher specimen with number BCH GRids deposited at the herbarium of the Biochemistry
Department, University of Maiduguri, Nigeria. Hnesoot of G. senegalensigas dried in the open air and ground
to powder form using a blender and kept in cellophane batj@tbefore extraction.

Plant Extraction

A 2000 g portion of the weighed, powdered driedt ample was partitioned using ethyl acetate. Samaple was
put into 1 litre separating funnel. This was cagkrshaken every 30 min for 6 h and then allowestand for about
48 h The solution was subsequently shaken anerdidt using Whatman filter paper No.1l. The filtratas
evaporated to dryness using a rotary evaporatart@inp. range of 40-312]. The extract was then stored below
ambient temperature.

Phytochemical Screening
Phytochemical analyses of the extract were caoigdccording to the methods [13] and [14].

Experimental Animals

White Wistar strain albino rats of both sexes wixgtbetween 150-200 g were acquired from the animoake of
Department of Biochemistry, University of MaidugumNigeria. All animals were used after 1 week of
acclimatization, they had free access to water fand. The experiments reported here comply witimiegal
procedures with investigated animals [15].

Acute Toxicity Test

The method described by [16] with a slight modifica in the number of animals was used to deterrtiiresafety
of the root extract of5. senegalensisbtained. Apparently healthy adult albino ratsWitar strains weighing
between (150-200 gyere divided into groups of three into six cag@&he extract was dissolved in normal saline
and administered via the oral route after the vegge fasted. The first batch of rats consistingtoée groups
received (10, 100, and 1000 mg/kg) of the extra®imilarly, the second batch was given (1600, 2866 5000
mg/kg). The general behaviour of rats was obsecaedinuously for 1h after the treatment and thearmittently
for 4h and thereafter over a period of 24h. The were further observed for up to 14 days follagyireatment for
any sign of toxicity and mortality.

Evaluation of Anti-diarrhoeal Activities of Ethyl acetate Root Extract of G. senegalensisin Rats
The anti-diarrhoeal effect of the extract of rodftG senegalensise. the ethyl acetate extract was tested for its
antidiarrhoeal effects or activities in normal hieglrats in three different set of experiments.

Effect of Ethyl acetate Root Extract of G. senegalensison Castor Oil-induced Diarrhoea

Five groups of five rats were housed in separatesdaving paper placed below for collection otéenatter.
Diarrhoea was induced by oral administration otaasil 1ml/rat [17]. Group 1 rats which servedcamtrol were
given normal saline (2 ml/kg) (negative controllhe second group received loperamide (5 mg/kgjaasiard anti-
diarrhoeal drug and served as the (positive congr@lup. Groups 3-5 were given the test extra@® (200 and 800
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mg/kg body weight). 1 h after extract administraficastor oil was given (1ml). The number of bdith and wet
faecal droppings was counted each hour for 6 h toed paper was changed every hour after castor oil
administration; absence of which was regarded ategtion [18].

Effect of Ethyl acetate Root Extract of G. senegalensis on Small Intestinal Transit Time of Charcoal Meal in
Rats

The effect of the extract on intestinal propulsiomats was tested using the charcoal meal meth@itBpand [17].
The rats were fasted for 18 h prior to the expenineit allowed free access to water. They werdoanzed and
placed in five cages of five rats per cage. Grauwas administered normal saline orally. Group & \given
atropine sulphate 3 mg/kg intraperitoneally (i.phiethh served as negative control and positive corgroups
respectively. Groups 3-5 were pretreated with 20 and 800 mg/kg body weight with. senegalensisoot
extract respectively. After 1 h, each rat was auisteéred with 1 ml of charcoal meal (CM) (10% aated charcoal
suspended in 5% gum Arabic) orally. The rats wamnanely sacrificed 30 min later by cervical distben and
bled and the small intestine was rapidly disseatatiand placed on a clean surface. The smalltineesvas
carefully inspected and the distance traversedaoelied by the CM from the pylorus to the ileacguanction was
measured. The length of the whole small intestias also measured. The distance traversed by thé@Mthe
pylorus was expressed as a percentage of the cisteom the pylorus to the ileocaecal junction.

Intestinal propulsion = Distance moved by thepsusied CM x 100
Whoénbth of small intestine

[17]

Effect of Ethyl acetate Root Extract of G. senegalensis on Castor Oil-induced Fluid Accumulation
(Enteropooling) in Rats

This was determined according to the method of f2@][21]. The rats were fasted for 24 h but alloweskfaccess
to water. The rats were randomized and placedfimtocages of five rats each. Group 1 receivednab saline 2
ml/kg orally served as a control, group 2 receig&dpine sulphate 3 mg/kg intraperitoneally andugeo3, 4 and 5
received the extract 200, 400 and 800 mg/kg bodghterally respectively 1 h before the oral adrsiration of
castor oil. Two hours later the rats were sa@ificthe small intestine was removed after tyingatheés with thread
and weighed. The intestinal contents were coltedig milking into a graduated tube and their volumas
measured. The intestine was reweighed and therelifte between full and empty intestines was catied!

Effect of Ethyl acetate Root Extract of G. senegalensison Isolated Rabbit Jgunum

A rabbit was fasted for 12 h before the experimemd thereafter it was sacrificed by a blow on tkachand
exsanguinated. Segments of the jejunum, about 2oom were cut. The remaining intestinal contentse
removed by flushing using Tyrode’s solution of tbowing composition (mM): [NaCl (136.8), KCI (2), CaC},
(1.3), NaHCQ (11.9), MgC} (0.5), NaPQ, (0.45) and glucose (5.5) at a temperature €3#1°C) and aerated
with air (95 % 02 and 5C The jejunum was suspended in a 25 ml organ tattaining Tyrode’s solution. A
load of 0.5 g was applied, 1h equilibration timesvedlowed during which the physiological solutioasixchanged
every 15 min. Changes in the tension were recovddtdan Ugo Basile microdynometer with isotoniartsducer
[22].

The responses of the tissue to serial concentsatibmacetylcholine 0.2, 0.4, 0.6, 0.8 and 1 mg/md axtract 0.2,
0.4, 0.6, 0.8 and 1 mg/ml were recorded. Furtheen® fixed concentration of acetylcholine 0.2 mgivas
interacted with varying concentrations of the extti®.2, 0.4, 0.6, 0.8 and 1 mg/ml). Each coneiutn tested was
allowed a contact time of 1min followed by washthgee times. A resting period of 15 min was alldvbefore the
next addition.

Statistical Analysis

The results were expressed as means = S.D. Diffesebetween means were analyzed using one-waysanaly
variance (ANOVA) and Tukey Kramer Comparison Tesihg INstat statistical software. Values of (P<(.@&re
considered statistically significant.

RESULTS
Phytochemical Screening
The phytochemical analysis of the extract@f senegalensisT@ble 1) revealed the presence of carbohydrate,

reducing and combined sugars respectively, tanng@diac glycoside, terpenoids, saponins, flavosoid
cardenolides and alkaloids.
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Acute Toxicity Test

Results indicated that the ethyl acetate root ektrbG. senegalensisn acute treatment of the rats via the oral route
at doses of 10, 100 and 1000 mg/kg and secondlelosis of 1600, 2900 and 5000 mg/kg did not prodarme sign

of toxicity or death in rats during the 14 daysobEervation. Therefore, the kfcould not be calculated and it is
possibly higher than 5000 mg/kg body weight.

Effect of Ethyl acetate Root Extract of G. senegalensison Castor Oil-induced Diarrhoea in Rats

The ethyl acetate extract was found to be effecsigainst castor oil-induced diarrhoea on experiaierdts at

various doses of 200, 400 and 800 mg/kg body wespgbtvn in Table 2. All the doses significantly desed

(P<0.05) the total number of faeces produced byiridtration of castor oil (5.40 £0.89 at the do$e200 mg/kg,

3.20 £0.44 at the dose of 400 mg/kg and 2.20 +at4#e dose of 800 mg/kg) as compared to the casttreated

control group (9.0+1.22). The percentage inhibitaf castor oil-induced diarrhoea in the extraetated rats was
40.00 +0.33, 64.44+0.78 and 75.55 +0.98 % respelgtiat 200, 400 and 800 mg/kg dose of extracte décrease
in the number of faeces and the percentage inbiibiias dose dependent. The extract at the dosE30adnd 800
mg/kg produced a marked anti-diarrhoeal effechinrats. The rats that did not receive the extsdmiwed typical
diarrhoea signs such as watery and frequent dédecaf he rats that were given the standard aatirdoeal drug
loperamide (5 mg/kg) produced an inhibition of 28Qvithout any sign of diarrhoea and even the noffaedes.

Effect of Ethyl acetate Root Extract of G. senegalensis on Intestinal Propulsion [small intestinal transit of
charcoal meal (CM)] in Rats

The administration of the ethyl acetate extraab alswed down the propulsion of charcoal meal thtothe gastro-
intestinal tract when compared to the castor eikted rats (Table 3). The mean distance travblerharcoal meal
in the extract treated rats (200, 400 and 800 mgé#ay castor oil-treated rats was 59.76+4.22, S5&P,
71.28+3.82 and 64.1+1.82 cm, respectively. Atrepim its part produced a marked decrease in theulsioe
movement and the intestinal length travelled byrobal meal was 36.88+6.53 cm. The percentage itidnbof the
extract treated rats was 42.98+0.69, 39.89+0.2818n2M+0.57 and that of atropine treated rats v&a$630.04 as
compared to the control group rats which was 290983 The effect of the extract at 800 mg/kg (12®@87 %)
was lower than that at 200 and 400 mg/kg respdgtidéde percentage inhibitions were significant QF35) and
dose-dependent.

Effect of Ethyl acetate Root Extract of G. senegalensis on Castor Oil-induced Intestinal Fluid Accumulation

in Rats

G. senegalensisthyl acetate extract (200, 400 and 800 mg/kgliged the intestinal fluid accumulation (Table 4)
80.23, 88.70 and 76.84 % with a mean volume oftirtal fluid of 0.70, 0.40 and 0.8 ml respectivediative to the
control the percentage inhibition of the extrac8@® mg/kg is lower than that of 200 and 400 mglkge.

Atropine sulphate produced 100+0.00 % inhibitiorttad intestinal fluid with 0.00 mean volume of isti@al fluid.
The inhibition produced by the extract treated eatssignificantly different (P<0.05) relative teetcontrol rats and
the atropine-treated rats.

Effect of Ethyl acetate Root Extract of G. senegalensison Isolated Rabbit Jgunum

The ethyl acetate root extract Gf senegalensigt increasing concentrations inhibited spontaneomumsractions of
the isolated rabbit jejunum in a concentration-aelemt fashionTable §. 0.2, 0.4, 0.6, 0.8 and 1 mg/ml reduced
the amplitude in this way 0.5, 0.4, 0.4, 0.3, angl, @espectively (Table 1). Application of acetydtine to the
bathing medium of the isolated rabbit jejunum a&réasing concentrations greatly increased the actiins of the
tissue ( Fig.2) .The extract did not affect thetcactile action of acetylcholine

Acetylcholine acts through muscuranic subtype 2) (Bholinergic receptors. It therefore suggests tha extract
does not act on muscuranic cholinergic receptorshef rabbit jejunum. It probably works on the acmgic
receptors of the rabbit jejunum.

DISCUSSION
The root ethyl acetate root extract@fsenegalensiglid not show any toxic effect because doses 50§&grdid
not cause any death or alter the behaviour of nbamanals. According to [16], any substance tlsatot toxic at

5000 mg/kg is considered relatively safe. The tplextract was therefore considered to be safe aeslo
<5000mg/kg.

4607



Shettima AY et al J. Chem. Pharm. Res,, 2012, 4(10):4604-4612

Phytochemical analysis of the extract ®f senegalensisevealed the presence of carbohydrates, reducidg an
combined sugars , tannins, cardiac glycosidesetaigs, saponins, flavonoids, cardenolides andlailiks. [23]
reported the presence of alkaloids, tannins, flaids) anthracene derivatives and sterols andpgaters in different
parts ofG. senegalensise. leaves, fruits, root and stem. Alkaloidsidiac glycosides, coumarines, saponins and
tannins have also been reported by [24] to be ptésehe root ofG. senegalensisThe bioactive compounds in the
root extract ofG. senegalensiwere responsible for the antidiarrhoeal effect®rded in the extract. Flavonoids and
sugars obtained from selected traditional mediqitehts in Bangladesh and some parts of the woeeweported
by [25]; [26], respectively and were shown to exh#émtidiarrhoeal properties. Flavonoids have bskown to
attenuate contraction of guinea pig ileum inducgddime spasmogens [27] and inhibit small intestirzalsit [28].
Diarrhoea is the frequent passage of liquid faemed it involves both an increase in the motility thie
gastrointestinal tract, along with increased sémneand decreased absorption of fluid and thus ddsdectrolytes
(particularly water and sodium[ 29]. Hence to restpersonal comfort and convenience, many patregjgire anti-
diarrhoeal therapy and treatment is carried ouadbieve, among other objectives, increased resistém flow
(segmental contraction, decreased propulsion amdigpesis) and increased mucosal absorption oredsed
secretion [30].

In this study, the investigation of the anti-diarelal effects of the ethyl acetate extract of ttet 06 G. senegalensis
was evaluated using various methods, which includastor oil-induced diarrhoea, intestinal trangitet and
intestinal fluid accumulation. The results of gresent study showed that the extract of the rb@.senegalensis
produced a statistically significant (p<0.05) retiture in the frequency of diarrhoea produced byarastl. It was
also noted that the extract significantly inhibi{ge0.05) castor oil-induced intestinal fluid acauation and transit
of charcoal meal.

The ethyl acetate root extract @f senegalensiexhibited a significant inhibition of castor oflduced diarrhoea in
a dose-dependent manner. The highest dose of §0@ ody weight inhibited the castor oil-inducadrchoea by
75.55+0.98 % with a mean total number of faece2.20+0.44, when compared with the loperamide (5kgig/
treated group that gave 100+0.00 % inhibition. Bhxéract slowed down the propulsion of charcoal Inf€a)
through the gastrointestinal tract though not didspendently. The highest dose of 800 mg/kg prodiuae
inhibition of 19.24+0.57 % when compared to theeottwo doses of 200 and 400 mg/kg body weight which
produced 42.98+0.69 % and 39.89+0.28 %. The cbghaup treated with atropine-sulphate (3 mg/kdjitited
the transit of charcoal meal by 63.76+0.04 %. €heas a marked reduction in the weight and volufriatestinal
contents though not in a dose-dependent manneg.hibihest dose of 800 mg/kg produced an inhibitib76.84 %
which was lower than that of 200 and 400 mg/kg badgight which gave 80.23 and 88.70 % inhibition
respectively.

The anti-diarrhoeal activity exhibited by the etlygletate extract could be due to the presencelaikty of most
of the bioactive compounds in higher amounts orceatrations.

The ethyl acetate root extract Gf senegalensisoncentration—dependently inhibited the spontasemuntractions
of the isolated rabbit jejunum. The results dertrasd that the ethyl acetate extract of rooGofsenegalensis
induced a graded relaxation of the smooth muscteefjastrointestinal tract, the severity of whildpended on the
concentration of the extract. According to [31} troperty of reducing intestinal contractions ésndnstrated by
most anti-diarrhoeal agents and this helps in priégwg excessive loss of fluid and ingesta. Acetglote acts
through muscuranic subtype 2 fMcholinergic receptors. It therefore suggests tha extract does not act on the
muscuranic cholinergic receptor of the rabbit jejomsince it did not affect the contractile effeEtoetylcholine on
the rabbit jejunum. It probably works on the adrgiereceptors of the rabbit jejunum. Castor dcdl prodrug) is
reported to induce diarrhoea by increasing the melwf intestinal content by prevention of the reabption of
water. This property of castor oil is due to itsiee metabolite, ricinoleic acid which is an iait [32]; [33].

The liberation of ricinoleic acid results in irtitan of the intestinal mucosa, leading to releaSerostaglandins,
which results in stimulation of secretidB4] thereby preventing the re-absorption of Na@ &ater [35]

Probably the extract increased the re-absorptiomatér by decreasing intestinal motility observgdie decrease
in intestinal transit of charcoal meal. The delayfaecal emptying by the extract allowed more tifoe fluid
absorption and subsequently reduced fluid los&énstool. The anti-diarrhoeal activity of the extrmay also be
due to the presence of denature proteins formintgpr tannates, which make the intestinal mucosee mesistant
and reduce secretion [36]. Secrertory diarrhoeas#ociated with an activation of Cl-channels acaustl-efflux
from the cell, the efflux of Cl-results in massisecretion of water into the intestinal lumen andfgse watery
diarrhoea [37].
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The extract might inhibit the secretion of watdpbithe lumen by reverting this mechanism.

Earlier studies have shown that anti-dysentric anti-diarrhoeal properties of medicinal plants wkrend to be
due to tannins, alkaloids, saponins, flavonoidsradtand / or triterpenes and reducing sugars [38];The

phytochemical screening of the extract revealedptiesence of tannins, saponins, flavonoids andatisaa Thus,

tannins, saponins, alkaloids and flavonoids mayesponsible for the mechanism of action of @iesenegalensis
ethyl acetateoot extract’s anti-diarrhoeal activity.

Loperamide (a standard anti-diarrhoeal drug) isyathetic opiate analogue developed specifically dise in
diarrhoea. All opiate agonists have effects omstihal smooth muscle. Loperamide regulates t&@atestinal
tract by inhibiting the propulsive motor activitiggedominately in the jejunum, and this effegbastially inhibited
by opiate antagonists. Other effects on intestinatility may be medicated through inhibition ofoptaglandin
stimulation of gut motility and / or through caloiuantagonist actions [40]; [41]. Apart from regirdgt the
gastrointestinal tract, loperamide is also repottededuce colonic flow, and consequently increa@enic water
absorption, but it does not have any effect onmolmotility [42].

Atropine produced a significant reduction in bdtk intestinal fluid accumulation and transit tirpessibly due to
its anti-cholinergic effect [43].

Castor oil is a suitable model of diarrhoea in raface it allows the observation of measurablengha in the
number of stools, enteropooling (fluid accumulati@md intestinal transit [33].The extract exhibitadmarked

reduction in the number of diarrhoeal stool andrguction in the weight and volume of the intesticontents, as
well as a marked reduction in intestinal trangihis signifies the usefulness of this model anddivécal effect of

the extract.

Table 1: Phytochemical Components of the Ethyl acetate Root Extract of G. senegalensis

S/No Constituents/ Test Extract
1 Carbohydrates EA
i. General test (Mollisch’s test) +
ii. Test for monosaccharide (Barfoed's test)
iii. Reducing sugar (fehling’s) +
Combined sugar (fehling’s) +
v. Ketoses (saliwanoff's)
Vi. pentoses -
vii. Soluble starch -
2. Tannins
i. Ferric chloride +
ii. Lead acetate +
Phlobatannins
Free anthraquinones (Borntrager’s tests)
Combined anthraquinones (Borntrager's tests)
Cardiac glycoside

i. Salkowski tests +

ii. Leiberman-Burchard -

Terpenoids +

Saponin glycoside

i. Frothing test +

ii. Fehling test +
8. Flavonoids

i. Shinoda’s test +

ii. ferric chloride +

iii. sodium hydroxide -

iv. Lead acetate +
9. Cardenolides

i. Legal test +

ii. keller-killiani +
10 Alkaloids

1. Dragendorff's +

ii. Mayer’s reagent +

Key: (+) present ( - ) absent, EA — Ethyl acetate
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Table 2: Effect of Ethyl acetate Root Extract of G. senegalensison Castor Oil-induced Diarrhoeain Rats

Treatment Control (1) Dose (mg/kg) Total numbefagices| Percentage inhibition (%)
(Normal saline) - 9.0+1.22 0.00+0.00
Extract 2 200 5.40+0.89 40.00+0.33
Extract 3 400 3.20+0.44 64.440.78
Extract 4 800 2.20+0.44 75.55+0.98
Control drug (Loperamide 5 0.00 100.00+0.00

Values are means +SD of five replicates. Valuéds different alphabets superscript are statistigaignificantly different (P<0.05) relative to
normal control.

Table 3: Effect of Ethyl acetate Root Extract of G. senegalensison Intestinal Propulsion (transit time) of Charcoal Meal (CM) in Rats

Treatment Dose (mg/kg Mean intestinal| Mean distance | Percentage inhibition
length (cm) | traveled by (CM)| travelled by (CM) (%)
Control (normal saline)1 - 91.46+10.82 64.1+1.82 .9290.83
Extract 2 200 104.8+13.62 59.76+4722 42.98+0.69
Extract 3 400 92.9+3.59 55.84+4°62 39.89+0.28
Extract 4 800 88.26+9.08 71.28+3.82 19.24+0.57
Control drug (atropine sulphate) 3 101.76+6.50 866353 63.76+0.04

Values are mean + SD of five replicates. Valuah different alphabets superscript are statistigaignificantly different (P<0.05) relative to
normal control.

Table 4: Effect of Ethyl acetate Root Extract of G. senegalensison Castor Qil-induced I ntestinal Fluid Accumulation in Rats

Mean weight| Mean value of R
Treatment Dose (mg/kg) of intestinal Intestinal Pgrcentgge 'nh'b't'or
. of intestinal fluid (%)
content (g) fluid (ml)
Control : - 4.04+0.07 3.54+0.24 0.00+0.00
Normal(1) saline
Extract 2 200 0.73+0.07 0.70+0.38 80.23
Extract 3 400 0.64+0.01 0.40+0.24 88.70
Extract 4 800 0.94+0.09 0.82+0.20 76.84
Control drug (atropine sulphatg) 3 0.13x6.04 0.00' 1000.00

Values are means +SD of five replicates. Valugs different superscript (alphabets) are statiatig significantly different (P<0.05) relative to
normal control

Table5: Mean Contractile Response of | solated Rabbit Jejunum Exposed to Graded Concentrations of Ethyl acetate Root Extract of G.
senegalensis and Acetylcholine

Dose mg/ml Amplitude of contraction (cm)
Extract | Acetylcholine| Extract + 0.2mg/ml acetylthe
0.2 0.5 0.9 1.2
0.4 0.4 11 1.35
0.6 0.4 1.0 15
0.8 0.3 1.0 1.6
1 0.3 1.0 1.6

Rl et et ] |

}% ﬁ-“lﬂ
ey,
Z%%%&m;

b

Fig. 1: Effect of varying concentrations (mg/ml) of acetylcholine (Ach) on contraction of isolated rabbit jejunum.
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A o

Fig. 3: Combined effects of varying concentrations of extract and acetylcholine (Ach) mg/ml on isolated rabbit jejunum.

CONCLUSION

The results of this study revealed that the etlogtate root extract db. senegalensisoot possess anti-diarrhoeal
activity. This is due to its inhibitory effect orastor oil-induced diarrhoea, gastrointestinal ptsipn and fluid
accumulation. This property establishes the usth@froot ofG. senegalensigs a traditionafolk anti-diarrhoeal
medicine.
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