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Abstract

The leaves of Annona senegalensis are traditionally used for the treatment of different
diseases in Nigeria, including gastrointestinal disorders. The anti-diarrhoeal and ulcer-
protective activities of its ethanol extract were determined in Wistar rats. This extract was
investigated for castor oil- induced diarrhoea, intestinal transit time and castor oil induced
enteropooling in rats. The leaf extract was also tested for its ulcer protective potentials in
acetylsalicylic acid, ethanol and stress- induced ulceration in rats. The phytoconstituents and
oral acute toxicity of the leaf extract were also assessed. The extract significantly reduced the
frequency of fecal dropping in castor oil- induced diarrhea. It also inhibited the masses and
volumes of intestinal accumulation in castor oil induced enteropooling in rats. The distance
travelled by charcoal meal was as well reduced. The phytochemical tests revealed the presence
of alkaloids, saponins, tannins, flavonoids, terpenoids, and anthraquinone. However, the LDso
was greater than 5000 mg/kg in rats. The ethanol leaf extract of A. senegalensis exhibited strong
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antidiarrhoeal and ulcer protective activities, thus justifying its folkloric use by the local
population against gastrointestinal disorders.

Keywords: Antidiarrhoeal, Ulcer protective, Annona senegalensis, Leaf extract, Rats

1 Introduction

Herbal medicines are an important part of the culture and traditions of African people.
Plants are valuable sources of natural products for maintaining human health for decades
(Mohammed et al., 2015). Today, most African populations depend on herbal medicines for
their health care needs. The World Health Organization has long recognized and drawn the
attention of many countries to the ever increasing interest of the public in the use of medicinal
plants and their products in the treatment of various ailments (WHO, 1999; Tarkang et al.,
2015). These plants, which are found in our environment enjoy wide acceptability by the
population and serve as affordable alternatives to orthodox medicine (Akuodor et al., 2012).
Such medicinal plants can be explored since it has been shown that they are important sources
of new chemical substances with potential therapeutic effects. Many plants are known to have
some pharmacological activities in the treatment of diarrhoea, ulcer, pain, inflammation and
fever among others (NRC, 2008; Akuodor et al., 2011; Akuodor et al., 2012)

Annona senegalensis PERS (Annonaceae) is a small fire-resistant plant commonly found in
the savanna region of northern Nigeria. Its flowers are aromatic which are used to flavor food.

In traditional medicine, this plant has a long history of medicinal usage for the treatment of
different diseases. Medicinally, the leaves, roots and stem are used in Nigeria for the treatment
of cancer, Antimicrobial, anticonvulsant and Trypanasomiasis (Ezugwu and Odoh, 2003; More
et al, 2008, Sowemimo et al, 2007; Ogbodoyi et al., 2007). Other applications include
neurological disorder and testicular function indices (Okoli et al., 2010; Nwonuma et al., 2015).

This study therefore, investigated the antidiarrhoeal and ulcer protective effects of the
ethanol leaf extract of A. senegalensis to confirm its ethnomedicinal claims by the local
population.

2 Materials and Methods

2. 1. Plant collection and identification

Fresh leaves of A. senegalensis were collected from Suleja, Niger State, Nigeria. The plant
was identified by a taxonomist in the department of Medicinal Plant Research and Traditional
Medicine, National Institute for Pharmaceutical Research and Development (NIPRD), Abuja,
Nigeria.

2. 2. Extraction procedure
The leaves were washed, shade dried at room temperature in the Department of
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Optometry, School of Health Technology, Federal University of Technology, Owerri and
subjected to size reduction to a coarse powder by using mortar and pestle. Four hundred grams
(400 g) of the powder was macerated in 2.5 L of ethanol for 24 hours with frequent agitation
until the soluble matter has dissolved. The mixture was strained, the marc pressed and the
filtrate concentrated to dryness by gentle heating over a water bath set at low temperature (40
°C) to obtain a semi-solid brownish extract. The extract was stored at 4 °C in a refrigerator till
when needed for the assay.

2. 3. Experimental animals

Adult Wistar rats (200 — 250 g) of either sex were used in this study. The animals were
sourced and maintained at the Animal house of Federal University of Technology, Owerri, Imo
State. The animals were acclimatized for 2 weeks prior to the tests. Animals were maintained
under standard environmental conditions at 40 — 45% relative humidity for 12 h each of dark
and light cycle and fed with a standard pellet rat diet obtained from Oladokun feed, Ibadan,
Nigeria and clean water was supplied ad libitum. The study protocol was carried out as per the
rules and regulations of the Institutional Animal Ethical Committee, School of Health
Technology, Federal University of Technology, Owerri (FUTO/SOHT/REC/02/0101) as well as
the National Institute of Health Guide for the Care and Use of Laboratory Animals (NIH, 2011).

2. 4. Acute toxicity test

The LDso of A. senegalensis leaf extract was tested to determine the safety of the agent
according to Organization of Economic Community Development method with slight
modification (OECD, 2002). The studies were done in two phases. Nine rats, randomized and
divided into three groups with three animals each were used in the first phase. The rats were
orally administered with 100, 600, and 1000 mg/kg of the leaf extract respectively. They were
observed for the first 4 and 24 hrs for signs of toxicity and mortality. This was followed by the
second phase in which 2000, 3000 and 5,000 mg/kg of the extract was administered to the next
three groups of one rat per cage. The signs of toxicity and mortality were also monitored for 24
hours, 48 hours and 72 hours respectively.

2. 5. Antidiarrhoeal studies

2. 5. 1. Castor oil-induced diarrhoea test

Thirty (30) Wistar albino rats of either sex with the weight range of 200-250 g, were divided
into five groups of six in each cage (Akuodor et al., 2011). The rats were fasted for 24 hours
prior to the test, but allowed free access to clean water. Group 1 was treated with 20 ml/kg of
normal saline, which served as control. Groups 2, 3 and 4 received different doses of the extract
(100, 200 and 400 mg/kg) respectively. Group 5 received standard drug (Loperamide 4 mg/kg).
All doses were administered orally. The animals were kept singly in cages lined with
transparent paper. One hour after treatment, each animal was challenged with 1mL of castor
oil. These animals were observed for 4 hours for the presence of diarrhoea defined as wet and
unformed stool. The frequency of characteristic diarrhoea (droppings) was recorded and
compared with the control. The percentage inhibition of diarrhoea was calculated following the
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formula:
Percentage inhibition of defecation = 100 — (*NE/exc X 100).

Where FNE = Mean Faecal number of each experimental group and FNC = Mean faecal number
of the control group.

2. 5. 2. Gastrointestinal transit test

The method as described by Essiet et al., (2017) was employed to assess the effect of this
extract on gastrointestinal transit in Wistar rat. The animals (rats) fasted as described
previously, were divided into five groups of six rats each. The first group (negative control) was
orally given 20 mL/kg normal saline. The second, third and fourth groups received 100, 200 and
400 mg/kg of A. senegalensis leaf extract. The fifth group (positive control) received atropine
sulphate (5mg/kg). At one hour after drug administration, 1ml of charcoal meal (10 % charcoal
suspension in 5 % tragacanth) was orally given to all animals in the study. One hour after
charcoal meal, all the animals were anaesthesized and sacrificed. The small intestine of each rat
was dissected out and the distance traveled by charcoal meal from pylorus to the caecum was
measured and expressed as a percentage of the length of small intestine and determined
according to the expression of Bakare et al., (2014).

P1% ='"M/is1 X 100

% inhibition = P1% (control) — P1% (treatment)
P1% (control)

Where P1 = Peristaltic index, LM = Length of charcoal meal, LSI = Length of small
intestine

Castor oil — induced intestinal fluid accumulation test.

2. 5. 3. Castor oil-induced enteropooling study

The method as reported by Bakare et al. (2014) was used in this study. The animals were
fasted for 24 hours prior to the experiment, but were allowed free access to clean water. Group 1
served as control and was treated with 20 mL/kg of normal saline. Groups 2, 3 and 4 received
graded doses of 100 mg/kg, 200 mg/kg and 400 mg/kg of A. senegalensis, whereas group 5 was
treated with standard drug (loperamide 4 mg/kg). One hour later, all the rats were challenged
with 1 ml of castor oil orally. After 1 hour, each rat was anaestesized with chloroform and
sacrificed with the contents expelled into a measuring cylinder and the volume measured.

The percentage inhibition of intestinal content was calculated according to the formula of
Bairagi et al. (2014).

% inhibition = 100 — (ICE/ICC) X 100.
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Where ICE = Mean volume intestinal content of each experimental group, ICC = Mean volume
intestinal content of the control group.

2. 6. Antiulcer studies

2. 6. 1. Ethanol-induced gastric ulceration in rats

The method of Akuodor et al. (2012) was used for this study. Experimental rats were fasted
for 24 hours but had access to water ad libitum. Thirty (30) Wistar rats were divided into 5
groups of 6 rats in each group. Group 1 (drug free) received 20 mL/kg of normal saline. Groups
2, 3 and 4 received 100, 200 and 400 mg/kg of the extract, respectively. While Group 5 received
standard drug (Ranitidine 20 mg/kg). All the drugs were administered orally. After one hour,
ulceration was induced by intragastric instillation of 1ml of 90 % ethanol. The next one hour,
rats were sacrificed by Chloroform anaesthesia and their stomachs were removed, opened and
examined for ulcerative lesions. Ulcer index was evaluated using the qualitative method for
assessing the extent of experimental gastric ulcers. The percentage inhibition was calculated in
relation to saline group according to the formula:

% inhibition= UIt/Uls x 100
Where Ult and Uls correspond to ulcer index of treated and ulcer index of saline (control).

2. 6. 2. Acetylsalicylic acid-induced gastric ulceration in rats

The procedure as reported by Anosike and Ofoegbu, (2013) was adopted in this study with
slight modification. Animals used were deprived of food for 48 hours but had access to water ad
libitum. The Wister rats were divided into five groups of 6 in each group. Group 1 which served
as control was treated with 20 mL/kg of normal saline, whereas A. senegalensis at concentrations
of 100, 200 and 400 mg/kg were administered to groups 2, 3 and 4 respectively. The referenced
drug (Ranitidine 20 mg/kg) was given to group 5. All administrations were carried out orally.
At one hour, gastric lesions were induced with 150 mg/kg of aspirin to all the groups. After 5
hours, the rats were sacrificed by chloroform anaesthetized for ulcerative index.

2. 6. 3. Water immersion stress-induced ulceration in rats

This study was carried out according to the method described by Akuodor et al., (2013),
Wistar rats used were fasted for 48 hours prior to the experiment but had water ad libitum. The
animals were divided into 5 groups of 6 rats per cage. Groups 1 received 20 mL/kg normal
saline as normal control, groups 2, 3 and 4 and 5 were given 100, 200 and 400 mg/kg of the
ethanol leaf extract of A. Senegalensis respectively. Group 5 being the reference drug control,
received 20 mg/kg ranitidine. One hour after treatment, stress ulcers were induced by forcing
the rats to swim for one hour in a cylinder with 45 cm height and a diameter of 25 cm
containing water to the height of 35cm maintained at 50+1°C. After swimming for one hour, the
rats were removed, dried and injected intravenously via the tail vein 30 mg of Evans blue. Ten
minutes later, all animals were sacrificed under chloroform anaesthesia and their stomachs
removed. Formolsaline (2 % v/v) was then injected into the ligated stomachs for storage
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overnight. After 24 hours, each stomach was opened along the greater curvature, washed in
warm water and macroscopically and microscopically examined. The number of erosions was
noted and severity recorded. Mean scores for each group were expressed as ulcer index (UI).
From the data, the percentage inhibition of ulceration was determined.

2. 7. Statistical analysis

Results were expressed as means + SEM and analyzed with statistical package for social
sciences (SPSS version 20) by using one-way analysis of variance (ANOVA) followed by
Dunnett’s post hoc test. Difference in the mean P <0.05 was considered significant.

3 Results and Discussions

3. 1. Phytochemical analysis

It is important to know the chemical nature of plant products when their pharmacological
responses are evaluated. Phytochemical evaluation of A senegalensis ethanol leaf extract showed
the presence of these secondary metabolites; alkaloids, saponins, tannins, flavonoids,
terpenoids, and anthraquinone, while phlobatannins and steroids were not detected.

3. 2. Acute toxicity tests

There were no lethality or toxic reactions observed at any of the doses administered. All the
rats were healthy and active during and after the period of study. Hence, oral acute toxicity
result was greater than 5000 mg/kg in rats.

Effect of ethanol leaf extract of A. senegalensis on castor oil induced diarrhoea in rats.

The leaf extract exhibited a significant (p < 0.05 and p <0.01) dose - dependent inhibition of
diarrhoea when compared with control. The leaf extract decreased both the frequency of
defeacation in rats. The extract at the highest dose level compared favourably with the standard
drug (Table 1).

3. 3. Effect of ethanol leaf extract of A. senegalensis on intestinal transit time in rats

The ethanol leaf extract showed a significant (p < 0.05) dose-dependent reduction of
intestinal transit time in all the groups when compared with control. The extract produced
marked decrease in the propulsive movement and the intestinal length traveled by charcoal
meal is almost comparable to that of atropine, standard drug (Table 2).

3. 4. The effect of A. senegalensis ethanol leaf extract on castor oil induced intestinal fluid
accumulation in rats.

The ethanol leaf extract exerted significant (p < 0.05 and p < 0.01) anti-enteropooling activity
in rats. The extract inhibited intestinal fluid volume when compared with control. Furthermore,
the leaf extract compared favourably with the reference drug, loperamide (Table 3).
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3. 5. The effect of ethanol leaf extract of A. senegalensis on acetylsalicylic acid induced
ulceration in rats.

The leaf extract showed a significant dose dependent inhibition of ulceration in rats. The
doses of A. senegalensis leaf extract administered (100 mg/kg, 200 mg/kg, and 400) exhibited 58
%, 69 %, and 78% ulcer protective activity respectively. The standard drug, ranitidine (20
mg/kg) exerted 80% protection (Table 4).

3. 6. The effect of the extract on ethanol induced gastric ulceration in rats.

The ethanol leaf extract of A. senegalensis extract significantly protected the rats against
gastric mucosa damage by ethanol. The extract at different doses (100 mg/kg, 200 mg/kg and
400 mg/kg) possesses remarkable 57 %, 67 % and 81 % ulcer protective properties. However,
ranitidine at 20 mg/kg showed 83 % ulcer protection (Table 5).

3. 7. Effect of the leaf extract on water immersion stress induced ulceration in rats.

Pre-treatment with A. senegalensis ethanol leaf extract for one hour before water immersion
exhibited dose dependent ulcer protection of 59 %, 75 % and 86 % at 100 mg/kg, 200 mg/kg and
400 mg/kg respectively. The reference drug, ranitidine at 20 mg/kg showed protection level of
88 % (Table 6).

Table 1: The effect of A. senegalensis leaf on castor oil induced diarrhoea in rats

Mean frequency of

Drug Dose (mg/kg) diarrhoea % Inhibition
Control 0.2mL 5.00 +£0.37 -
A. senegalensis 100 1.67 £ 0.33 672
A. senegalensis 200 1.33+£0.21 732
A. senegalensis 400 0.67+0.21 90r
Loperamide 4 0.33+0.21 93v

One-way ANOVA+Dunnet’s post hoc (n=6). a Significantly different from control at p < 0.05.
b significantly different from control at p <0.01.

Table 2: The effect of ethanol leaf extract of A. senegalensis on intestinal transit time in rats

Mean Intestinal Mean distance traveled S
Drug Dose (mg/kg) Length(cm) by maker (cm) % Inhibition
Control 0.2mL 94.50 +3.34 93.67 +3.53 -
A. senegalensis 100 83.00 +4.91 49.33 +3.37 472
A. senegalensis 200 92.00 +3.28 46.00 + 4.90 512
A. senegalensis 400 95.50+2.11 42.83 +2.09 542
Atropine 5 106.00 + 4.28 42.33 £2.01 552

One-way ANOVA+Dunnet’s post hoc (n=6). 2 Significantly different from control at p < 0.05.
b significantly different from control at p < 0.01.
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Table 3: The effect of ethanol leaf extract of A. senegalensis on castor oil induced enterpooling in rats

Mean volume of

Drug Dose (mg/kg) intestinal contents % Inhibition
Control 0.2mL 433+0.13 -
A. senegalensis 100 1.40+0.15 682
A. senegalensis 200 1.07 £ 0.10 752
A. senegalensis 400 0.80 +0.09 82b
Loperamide 4 0.72+0.07 83

One-way ANOVA-+Dunnet’s post hoc (n=6). @ Significantly different from control at p < 0.05.
b significantly different from control at p <0.01.

Table 4: The effect of Ethanol leaf extract of A. senegalensis on acetylsalicylic acid induced ulceration in rats

Drug Dose (mg/kg) Ulcer index (UI) % ulcer protection
Control 0.2mL 4.02+0.34 -
A. senegalensis 100 1.67 £ 0.33 582
A. senegalensis 200 1.23+0.25 692
A. senegalensis 400 1.00 £ 0.22 782
Ranitidine 20 0.82+0.26 80P

One-way ANOVA+Dunnet’s post hoc (n=6). » Significantly different from control at p < 0.05.
b significantly different from control at p <0.01.

Table 5: The effect of ethanol leaf extract of A. senegalensis on ethanol-induced gastric ulceration in rats

Drug Dose (mg/kg) Ulcer index (UI) % ulcer protection
Control 0.2mL 4.23+0.34 -
A. senegalensis 100 1.82+0.31 572
A. senegalensis 200 1.40+0.11 672
A. senegalensis 400 1.00 £ 0.22 81
Ranitidine 20 0.52+0.23 83p

One-way ANOVA+Dunnet’s post hoc (n=6). 2 Significantly different from control at p <0.05.
b significantly different from control at p < 0.01.

Table 6: The effect of ethanol leaf extract of A. senegalensis on water immersion stress-induced ulceration in rats

Drug Dose (mg/kg) Ulcer index (UI) % ulcer protection
Control 0.2mL 4.32+0.29 -
A. senegalensis 100 1.78 +0.31 592
A. senegalensis 200 1.07 £0.22 752
A. senegalensis 400 0.85+0.25 86>
Ranitidine 20 0.52+0.33 88v

One-way ANOVA+Dunnet’s post hoc (n=6). @ Significantly different from control at p < 0.05.
b significantly different from control at p < 0.01.

The age long use of herbal medicines in the treatment of diarrheal disease is a common
practice in many countries across the globe including Nigeria. Therefore, the need to
substantiate or otherwise the folkloric claim of the leaf extract of Annona senegalensis as an
antidiarrheal agent using different models of diarrhea cannot be overemphasized. The results
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shows that there has been statistically significant reduction not only on the onset of diarrhea but
also on its severity as revealed by the castor oil-induced diarrhea, gastrointestinal transit time
and enteropooling in the present study.

Castor oil has been widely used in diarrhea studies because it is capable of causing the
body through its metabolite, ricinoleic acid, to produce autocoids and prostaglandins which are
known inducers of diarrhea in animals (Rahman et al., 2015). Castor oil is metabolized into
ricinolic acid in the gut which causes irritation and inflammation in the intestinal mucosa,
leading to the release of inflammatory mediators such as histamine and prostaglandins
(Khalilur et al., 2015). The liberated prostaglandins then promote vasodilatation, mucus
secretion and contraction of the smooth muscles in the small intestines. The prostaglandins,
especially E group is known to cause diarrhoea in experimental animals and in humans. Hence,
agents that inhibit prostaglandin biosynthesis are used in the treatment of castor oil induced
diarrhoea (Brijesh et al., 2009).

However, the remarkable dose dependent decrease in all the tested diarrhoeal models in
this study showed the efficacy of A. senegalensis ethanol leaf extract as an antidiarrhoeal agent.
The leaf extract demonstrated significant activity in controlling the frequency of castor oil
induced diarrhea, a feat that is comparable to the referenced drug, loperamide. This agent is
one of the most efficacious and widely used antidiarrhoeal drugs (Balogun et al., 2011). Apart
from regulating the gastrointestinal tract, it also slow down transit in the intestine and reduces
colonic motility (Kaur et al., 2014).

In gastrointestinal transit time study, the leaf extract significantly decreased the distance
travelled charcoal meal, showing that it could possess inhibitory effect on the excitatory
neurotransmitters in the GIT thus leading to relaxation of the gut muscles and slowing down
motility (Oyindamola et al., 2021). This assumption is further supported by the antispasmodic
activity of the aqueous root and stem of this plant by antagonizing the actions of acetylcholine
(Ahmed et al., 2020). Atropine at 5 mg/kg, slowed the propulsive movement in gastrointestinal
transit test following its antichilinergic effect (Brown and Taylor, 1996). Tannins which is
present in the leaf extract has been reported to inhibit gastrointestinal movement by decreasing
the intracellular Ca?inward current or by activation of the calcium pumping system
(Belemtougri et al., 2006), also by forming protein tannates, which make the intestinal mucosa
more resistant and hence, decrease peristaltic movement (Ashok and Upadhyay, 2012).

The significant inhibition of the castor oil induced enteropooling in rats is an indication that
A. senegalensis leaf extract produces relief in diarrhoea by spasmolytic activity in vivo and also
anti — enteropooling effect (Saralaya et al., 2010). More so, A. senegalensis may have proved
Geiger’s criteria for the classification of an agent as antidiarrheal (Aniagu et al., 2005). The
antidiarrheal, antimotility and antienteropooling effects of the ethanol leaf extract of Annona
senegalensis is in support of the findings of Ahmed et al. (2020).

Ethanol induces ulceration due to perturbations of superficial epithelial cells, especially the
mucosal mast cells which causes liberation of vasoactive mediators like histamine and reactive
oxygen species, resulting in gastric mucosa damage (Amandep et al., 2012). The effect of A.
Senegalensis leaf extract in protecting the mucosal damage caused by ethanol is an indication of
the extract response on both prostaglandins synthesis and free radical scavenging activities
(Kalra et al.,, 2011). Moreover, an agent highly effective in challenging induction of gastric
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lesions by ethanol may possess cytoprotective activity. Hence, could be one of the possible
mechanisms through which A. Senegalensis significantly halted ethanol gastric lesions. The
protective effect of the extract could be attributed to suppression of lipoxygenase activity
(Amazu et al., 2015). Furthermore, it has been recorded that ethanol induced ulcers are not only
inhibited by anti-secretory agents like ranitidine, but also agents that promote mucosal
defensive factors (Essien et al., 2016).

Aspirin causes ulcer probably due to its activity on cyclo-oxygenase enzyme probably due
to a decrease in prostaglandins synthesis and an improvement in acid secretion. The mucosa
protective action of A. Senegalensis might result from stimulation of prostaglandin synthesis,
since endogenous prostaglandins play essential role in gastroprotective activity (Akuodor et al.,
2012). Aspirin induced ulcers are mediated through cell membrane destruction by free radicals
synthesized from conversion of hydroperoxyl to hydroxyl fatty acids leading to cell damage
(Sen et al., 2009). The leaf extract at different doses, exhibited a remarkable and dose dependent
reduction in ulcer index. The significant activity of the extract further supports its
gastroprotective potentials which may likely be mediated by prostaglandins.

Water immersion stress exposes the animal to both physiological and emotional stress. The
ulcers induced by stress are due to autodigestion of gastric mucosal barrier, presence of
hydrochloric acid (HCL) and free radicals production (Olaleye and Farombi, 2006). The ulcers
are formed due to histamine release from hyper-secretion of acid and reduction in mucus
production (Essiet et al., 2016). Stress may also cause an increase in gastrointestinal motility
resulting in stomach folds which are more susceptible to damage on contact with acid
(Adinortey et al., 2013). Administration of A. Senegalensis ethanol extract before subjecting the
animal to stress, decreased the incidence and severity of stress induced gastric ulcer in rats. In
this study, the presence of the leaf extract might have acted as a barrier between gastric mucosa
and the excessive gastric acid production during stress which might have stimulated blood flow
to the stomach and inhibit the ulcers caused by stress. The extract from A. senegalensis showed a
high gastroprotective potential compared to ranitidine. Therefore, the reduction of the acidity of
gastric juice by the leaf extract may also be due to its antihistaminic effect. These results are
similar to those obtained by Konate et al. (2021). Ulcer index reduction of the leaf extract
compared favorably with ranitidine, suggesting that the extract may follow ranitidine
inhibitory mechanism.

The gastroprotective effect of A. senegalensis is believed to be by increasing the synthesis of
endogenous prostaglandins, which in turn promote mucus secretion and enhance the mucosal
barrier against the actions of various damaging agents (Akuodor et al., 2013). The observed
protective activity of the extract may be attributed to the presence of phytoconstituents as
earlier stated. These compounds most likely inhibit gastric mucosal injury by scavenging the
stress - generated oxygen metabolites (Shokunbi and Odetola, 2008). Flavonoids have anti-
inflammatory activity and protect the gastric mucosa against a variety of ulcerogenic agents in
different mammalian species (Shetty et al., 2008). It is because of this that many studies have
examined the anti-ulcerogenic activities of plants containing flavonoids. Plants containing
flavonoids were found to be effective in preventing ulcerative lesions, mainly due to their
antioxidant properties (Kaneria et al., 2012). The antioxidant activity of flavonoids has been of
interest in recent time because of the strong evidence that oxidation processes are involved in
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the mechanisms of several gastric disorders, including ulcerogenesis (Guan et al., 2013).

4 Conclusion

Conclusively, results obtained from this study indicate that the ethanol leaf extract of A.
senegalensis possesses significant anti-diarrhoeal and ant-ulcer activities, thus justifying the wide
spread use of this plant extract in traditional medicine for the treatment of gastrointestinal
disorders.
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