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The gastroprotective ability of chloroform leaf extract of Aspilia Africana against
ulcer was investigated using male albino wistar rats. Aspirin was used to induce
ulcer in the gastric mucosa while omeprazole was the standard anti-ulcer drug
used. Phytochemical analysis revealed the presence of alkaloids, saponins,
flavonoids, steroids, terprenoids, proteins and tannins. Acute toxicity test showed
an oral LD50 greater than 5000mg/Kg. Results showed that chloroform leaf extract
at different doses of 250mg/Kg and 500mg/Kg demonstrated significant protection
against ulcer with mean ulcer indices of 5.04 + 1.20 and 0.84 * 0.15 respectively
compared with negative control (3% Tween 80) with mean ulcer index of 9.42 +
0.73. The higher dose of the extract demonstrated greater protective ability with
percentage ulcer protection (91.1%) similar to that of omeprazole (92.8%). Thus,
chloroform extract of Aspilia Africana was able to protect the stomach against

ulceration caused by aspirin.
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INTRODUCTION

Peptic ulcers are excavations (hollow out areas)
that form in the mucosal wall of the stomach, in
the pylorus, in the duodenum or oesophagus 11
They are produced when any factor causes an
imbalance between the protective factors (mucus
and bicarbonate) and aggressive factors (acid
and pepsin) in the stomach [231. Such factors
could result from natural causes (gastric cancer),
infection (H.pylori), or life style (drug: non
steroidal anti-inflammatory agent, alcohol, stress
and cigarette) [45. Peptic ulcers are usually
solitary lesions less than four centimeters (4cm)
in diameter, located in the following sites in
order of decreasing frequency: duodenum (first
portion), stomach (usually antrum), at the
gastroesophageal junction (in the setting of
gastroesophageal reflux or Barrett oesophagus),
within the margins of a gastrojejunostomy, in the
duodenum, stomach, and/ or jejunum of patients
with Zollinger -Ellison syndrome, within or
adjacent to ileal Meckel diverticulum that
contains ectopic gastric mucosa [¢l.
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Gastric ulceris an excoriated area in the lining of
the stomach. It occurs at the lesser curvature of
the stomach and is caused by gastric secretion
and is sometimes located at the junction of the
antrum and fundus within 6cm to the pylorus [71.
The riddle of etiopathogenesis of peptic ulcer
remains unsolved. Its worldwide distribution
with varying prevalence and epidemiological and
clinical behaviour makes it a unique
geopathological problem [l. The incidence of this
malady may vary even within the same country,
which may be due to different epidemiological
factors [9. Its pathogenesis is influenced by
factors such as acid-pepsin secretion, mucosal
barrier, mucous secretion, blood flow, cellular
regeneration and endogenous protective agents
such as prostaglandins and epidermal growth
factor (101,

Medicinal plants are sources of several chemical
compounds that have played dominant roles in
maintenance of human health since antiquity.
Over fifty percent (50%) of all modern chemical
drugs are of natural plant origin [111. Thus, plants
are essential in drug development; moreover,
plant based drugs have been observed to be non-
toxic and have little or no side effects [12l.
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Extracts from the leaves, seeds, fruits, barks and
roots of medicinal plants have been used in the
preparation of infusions in traditional medicine.
These infusions have been used to treat ailments
ranging from common cold to malaria, liver
cirrhosis, hypertension and so on. The active
constituents contributing to the protective
effects are the phytochemicals, vitamins and
minerals [31, One of such medicinal plants is
Aspilia africana which has a folk line reputation
as an anti ulcer remedy.

Aspilia africana is a perennial herb varying in
height from 60cm to about 1.5m depending on
rainfall. It is a common weed of field crops in
West Africa and sometimes found in fallow land
especially the forest zones [14. In Nigeria, it is
variously known as “Oranjila” in Igbo, “Tozalin”
in Hausa, “Yunyun” in Yoruba and “Edemedong”
in Efik 151, The plant is a weed grazed by cattle
and sheep and is mostly used in the South-West,
Nigeria, as food for rabbits and hares [16l. Aspilia
africana is widely used in African folk medicine
to stop bleeding, remove corneal opacities,
induce delivery and in the treatment of anaemia
and various stomachs complains. Infusion of the
leaves is taken by children and can also be mixed
with clay as a medicine for stomach trouble [17], It
has been reported that the plant is effective
against malaria infection (8. The plant has been
reported to possess anti-microbial 19 and anti-
haemostatic, antifertility [201 and anti-
inflammatory activity [211.

[ts phytochemical analysis revealed that it is rich
in flavonoids, saponin, tannins, alkaloid, sterols,
terpens. The medicinal plant also contains
vitamins: ascorbic acid, riboflavin, thiamine, and
niacin [17],

Allopathic drugs have been used to treat or
manage gastric ulcer. Some of these agents like
proton pump inhibitors (e.g. esomeprazole,
omeprazole), H2-receptor antagonists e.g.
cimetidine have side effects and there is a high
incidence of ulcer relapse and drug interaction
following the use of these drug [22.23]. Therefore,
there is need to evaluate medicinal plants with
potential antiulcer properties since plant based
drugs have been observed to be non-toxic and
have little or no side effects12. The search has
yielded good results as the antiulcer activity of
some medicinal plants has been scientifically
validated [2427], Moreover, pharmacoeconomic
considerations make it impossible for patients in
low socioeconomic background to afford these
allopathic drugs. Consequently, there is tendency

to seek traditional medical care. We, therefore,
decided to embark on this study in order to
evaluate the gastroprotective activity of leaf
extract of Aspilia Africana in experimentally
induced gastric ulcer and contribute the on-going
effort aimed at providing cheaper and better
remedy for this disease.

MATERIALS AND METHODS

Animals

Thirty-three male albino wistar rats weighing
160-240g were used for the study. They were
procured from the animal house, Department of
Physiology, College of Medicine, University of
Nigeria, Enugu Campus. The rats were kept in the
same environment under standard temperature
condition (28+3°C) with12:12 hour light/dark
cycle. They were fed with commercial grower’s
feed (Guinea feed®Nig. PLC) and had free access
to clean drinking water.

Plant Materials

Leaves of Aspilia Africana were collected from
the premises of University of Nigeria, Nsukka and
authenticated by a taxonomist at the herbarium
section of Department of Botany, University of
Nigeria. A voucher specimen with number
UNH/315c was kept in the herbarium for future
references. The leaves were dried under shade
and milled using an electric blender.

Extract Preparation

1000g of powdered leaves of Aspilia Africana
were soaked in 3 litres of chloroform for 72hours
and strained with muslin cloth, then filtered
using Whatman no. 1 filter paper. The filtrate
was allowed to dry in open air and a dark
greenish extract was formed. 20g of the extract
was dissolved in 10ml of 3% Tween 80 and made
up to 100ml with chloroform.

Phytochemical Analysis

Phytochemical screening was carried out using
the method of Trease and Evans [28]. This method
is useful in determine the various constituents of
the plant and their pharmacological and
toxicological effects [29].

Acute Toxicity Test
13 male albino wistar rats were used for
determination of LD50 as described by Lorke 301,

Aspirin induced ulceration

20 male albino wistar rats were divided into four
groups (A-D) of 5 rats each. The rats were
starved for 24 hours prior to the commencement
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of the experiment but had free access to clean
water. 250mg/Kg of Chloroform extract (CE) was
given to rats in group A; 500mg/Kg was given to
rats in group B while those in group C were given
20mg/Kg of omeprazole. Group D served as the
negative control and rats in this group were
given 5ml/Kg of 3% Tween 80. Al
administration was via oral route using gavage.
Thirty minutes after administration, 200mg/Kg
of aspirin were given orally to all the rats in
every group. The animals were euthanized after
4 hours, their stomach removed, cut open
through the greater curvature and then washed
in normal saline. Their stomach were spread and
pinned flat on a plywood using thumb-tacks.
With the aid of a hand lens, their stomach were
observed for ulcers and scored as described by
Main and Whittle 31 as follows:

<1mm =1 (pin point)
>1mm <2mm = 2
>2mm <3mm = 3

The total score divided by a factor of 10 was
designated as the ulcer index (UI) for that
stomach. The percentage ulcer protection was
calculated using the formula of Suzuki et al [32] as
follows:

% ulcer protection =
1 - ulcer index for the test agent X 100
Ulcer index for the control

RESULTS

Phytochemical analysis of Aspilia Africana
showed the presence of large amount of
alkaloids, saponins, flavonoids, proteins and
polysaccharide; moderate amount of
Terprenoids and steroids and little amount of
reducing sugar, tannins, cardiac glycosides and
phlobatannins (Table 1). Fats and oil were
absent.

The means ulcer indices of the different doses
(250mg/Kg and 500mg/Kg) of Aspilia Africana
were 5.04 £ 0.02 and 0.84 + 0.15 respectively.
These values were statistically significant when
compared that of negative control with a mean
ulcer index of 9.42 + 0.73. However, group B
(500mg/Kg CEAA) produced a greater protection
against ulcer (91.1%) compared to the group A
(250mg/Kg CEAA) whose ulcer protection was
46.5% (Table 2). The ulcer index of the
500mg/Kg CEAA was not statistically significant
(p>0.05) when compared to that of omeprazole,
in fact, both groups showed similar protective
potency against ulcer (Table 2).

Table 1: Phytochemical Analysis of Aspilia Africana

S1/No Phytochemical Degree of
presence
1 Alkaloids +++
2 Flavonoids +++
3 Fats and Oil -
4 Reducing sugar +
5 Saponins ++4+
6 Tannins +
7 Terprenoids ++
8 Proteins +++
9 Polysaccharides +++
10 Steroids ++
11 Cardiac glycosides +
12 Phlobatanins +
- Absent
+ Present in small concentration

++ Moderately high concentration
+++  Very high concentration

Result of acute toxicity study showed an oral
LDso greater than 5000mg/Kg

Table 2: Comparison of the ulcer indices in
treatment groups with control groups

Ulcer index % Ulcer
Mean + SEM  protection

5.04 £1.02ac  46.5
B (500mg/Kg) CEAA 0.84 +0.15»d  91.1
C (20mg/Kg) Omeprazole 0.68 +0.15b 92.8
D (5ml/Kg of 3% Tween 80) 9.42 +0.73 -

Groups

A (250mg/Kg) CEAA

DISCUSSION

We evaluated the antiulcer activity of chloroform
extract of leaves of Aspilia Africana against
aspirin induced ulceration. Phytochemical
analysis and acute toxicity study were also
carried out. An oral LD50 is greater than
5000mg/Kg indicates that the extract is safe.

Aspirin is a weak organic acid that reversibly
inactivates cycloxygenase (COX I) required for
the synthesis of prostaglandins. This inhibits
gastric cytoprotective action of prostaglandins
331, Another possible mechanism of ulcer
induction by aspirin is by the process of ‘ion
trapping’. Aspirin (pKa 3.5) becomes ionized and
non-diffusible on entering mucosal cells (pH 7.1)
causing focal necrosis of the cells, acute ulcers
and microscopic haemorrhage [23l. Aspirin may
also cause inhibition of gastric mucous secretion
and mucosal blood flow [341.
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Omeprazole is a proton pump inhibitor which
forms a covalent disulphide bond with H+- K+
ATPase (proton pump) and irreversibly
inactivates the enzyme, thus blocking the final
common pathway for acid secretion [35],
Omeprazole also has anti-secretory and anti-
ulcer effects [31.

Chloroform leaf extract of Aspilia Africana
demonstrated gastroprotective activity against
ulcer induced by aspirin in a dose-dependent
manner; the higher dose of the extract
(500mg/Kg) showed similar potency as
omeprazole. The protection effect of the extract
may be due its high content of flavonoids,
alkaloids and saponins, phytochemicals that have
demonstrated strong antioxidant properties [36l.
Flavonoids are potent water soluble antioxidants
and free radical scavengers which prevent
oxidative cell damage and ulceration [36-38],
Flavonoids also prevent gastric mucosal lesion
and was identified as the most important plant
constituents associated with anti-ulcer activity
(391, Flavonoids also possess anti-inflammatory
activity 371. Thus, the presence of large amount of
flavonoids in Aspilia Africana may justify its use
in folk medicine for the treatment of ulcers,
wounds and burns. Flavonoids, Saponins and
tannins were reported to possess anti-
ulcerogenic and anti-gastric activity [40. 41l
Therefore, the presence of these of these
compounds in the extract may be responsible for
the observed anti-ulcer activity.

CONCLUSION

The leaf extract of Aspilia Africana demonstrated
considerable anti-ulcer activity comparable to
that of omeprazole in aspirin induced ulceration

in rats. This action may be due to its
phytochemical constituents especially
flavonoids.
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