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ABSTRACT

Ulcer is a gastrointestinal disorder resulting due to mucosal membrane breach of the alimentary tract, which passes
through the muscularis mucosa into the sub-mucosa to cause deeper peptic ulcer diseases. Musa paradisiaca, in
addition to its folkloric use in the treatment of peptic ulcers, is also effective in the treatment of diarrhea and
vomiting. This present study is aimed at assessing the antiulcer efficacy of unripe Musa paradisiaca (plantain)
aqueous pulp and peel extracts at different inclusion in ulcer-induced Wistar albino rats. The plant was extracted
using cold extraction method. Forty two Wistar albino rats weighing 105-115g was starved for 24 hours and
grouped into seven groups (n= 6) according to their weights. Their abdomen was slightly opened under mild
chloroform anaesthesia, and their pylorus carefully lifted and ligated, avoiding any damage to the vascular tissues.
After ligation, the stomachs were quickly replaced and the abdomen sutured. Immediately after suturing, groups
A, B, C and D received intraperitoneal injection of distilled water (2.0mg/kg body wt.), cimetidine (50.0mg/kg
body wt.), pulp extract(100mg/kg body wt.), peel extract (100mg/kg body wt.) respectively, while group E, F and
G received different inclusion of pulp extract and peel extract. Acute toxicity test, ulcer index (Ul), gastric juice
volume, gastric pH and gastric mucus were carried out employing standard methods. The result revealed that
doses of the peel and pulp agueous extract of Musa paradisiaca up to 5000mg/kg resulted to no behavioural
changes and mortality to the experimental animals. The result also showed that 75 + 25mg/kg body weight of pulp
and peel had the highest percentage ulcer Inhibition followed by 50mg/kg cimetidine, 100mg/kg body weight of
pulp, 50 + 50mg/kg of pulp and peel and and 100mg/kg body weight of peel extract while 25+ 75mg/kg body
weight of pulp and peel extract had the lowest percentage of ulcer Inhibition. The treated groups significantly
reduced the gastric juice volume and pH of the experimental animals when compared to the untreated group
except for 25+75mg/kg body weight of pulp and peel extract. Hence, a better reduction of gastric juice volume and
pH was peculiar to 75+ 25mg/kg body weight of pulp and peel extract. However, the gastric mucus lowered in
75+ 25mg/kg body weight and 25+75mg/kg body weight of pulp and peel extracts respectively, when compared to
other treated groups. This study demonstrates that Inclusion of pulp and peel extracts of Musa paradisiaca at 75+
25mg/kg body weight exerts antiulcer activities and could be used as pharmaceutical ingredients in the synthesis
of antiulcer agents.
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INTRODUCTION

Ulcers are actually lesions that penetrate the thickness of
the mucosa of the gastrointestinal tract (Amandeep et al.,
2012). When aggressive factors such as increased HCL
and pepsin secretion, parietal cell mass, and gastric
development outnumber protective factors (PGs,
increased mucous cells, etc.) the etiology of gastro
duodenal ulcer develops (Wallance, 2001). A peptic
ulcer is a harmless lesion of the gastric or duodenal
mucosa that develops when the mucosa epithelium is
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exposed to acid and pepsin. It occurs as a result of a
mismatch between aggressive (acid-pepsin secretion, H.
pyori, increased free radicals, and decreased
antioxidants) and impaired mucosal resistance (Mucus
bicarbonate secretion) prostaglandins, blood flow, and
the mechanism of restriction and regeneration following
cellular operation (Dhuley, 1999).

Antacids, H2 blockers, and proton pump inhibitors,
among other drugs, work by reducing violent causes.
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Various studies have shown that these widely used
treatments for peptic ulcers have a risk of drug
interaction, adverse effects, and increased relapses
during ulcer therapy. Due to the problem of these agents
being complex, costly, and toxic, efforts will be made to
find a suitable curative agent for the treatment of peptic
ulcer disease made from natural plant products that
provides better protection and reduces the risk of relapse.

Medicinal plants are an essential component of herbal
medicine, which is practiced all over the world, and they
have made significant contributions to disease prevention
and health maintenance. This is disease prevention and
health conservation. This may be due to their
accessibility, higher safety margin, and lower price.
Musa paradisiaca is a crop belonging to the genus Musa,
which is native to tropical and subtropical regions of the
world. It has been cultivated for over 4000 years, and its
various varieties are a staple food in tropical areas
around the world (Imam and Akter, 2011). Musa
paradisiaca is an important food in Africa's humid
tropical region, and it is unquestionably one of the
continent's oldest cultivated crops. The Igbos in Nigeria
refer to it as Ayoko. Unripe plantains (Musa
paradisiaca) are high in carbohydrate and potassium, as
well as provitamin A. Musa paradisiaca, in addition to
its folkloric use in the treatment of peptic ulcers, is also
effective in the treatment of diarrhea and vomiting (Osifo
et al., 1989). Plantain leaf is known as a "green bandage"
because it has soothing properties that can help with skin
infections, wounds, and rashes. When used as an
expectorant, unripe plantain aids in the removal of
phlegm from the respiratory tract (Simon, 1998). It also
has astringent properties, making it useful for treating
urinary tract infections and hemorrhoids in folk medicine
(David, 1995).

Herbal medicines primarily boost defense mechanisms
including mucin secretion, mucosal blood flow, and cell
turnover (Groel and Sairam, 2002). The findings of this
study will aid in the development of an ulcer treatment
that is readily available, affordable, has less side effects,
and can improve the defense mechanisms of the gesture
and duodenal mucosa. However, the current goal of this
study is to assess the antiulcer efficacy of unripe Musa
paradisiaca (plantain) aqueous pulp and peel extracts in
ulcer-induced Wistar albino rats.

MATERIALS AND METHODS

Collection and preparation of plant

Freshly cut bunches of wunripe plantain (Musa
paradisiaca) was harvested from Ogwe, Ukwa East,
Local Government Area of Abia State, Nigeria. The
plant was identified and authenticated by Dr. Duru F. of
the Department of Environmental Biology, Federal
Polytechnic Nekede, Owerri, Imo Nigeria.

Preparation of the aqueous extract
The fresh unripe Musa paradisiaca fingers was washed
with clean water and peeled the pulp (fruit) and the peels
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was cut into very small pieces. 1.0kg of the pulp and
2.0kg of the peels was boiled differently in distilled
water at the ratio of 1.2 W/V for 2 hours. The extracts
was filtered using cheese cloth and membrane filter
paper of 47.0mm 598diameter and pore size
approximately 0.45um, with the aid of a suction pump.
The filtrate was concentrated using rotary evaporator and
the extracts were stored in the refrigerator prior to use.

Animal

Healthy male Wistar albino rats weighing between 80-
90g was used in this study. All the rats were purchased
from the animal house of the college of natural sciences,
Micheal Okpara University of Agriculture, Umudike,
and was housed in standard animal cages in the
Department of Science Technology (Microbiology/
Biochemistry option), Federal Polytechnic Nekede,
Owerri, Imo State. The animals were fed a standard
balanced diet and were given free access to water ad
libitum for one week before experiments, to allow for
acclimatization. All animals were fasted for 24 hours to
ensure an empty stomach before use in the experimental
(Mahmood et al., 2010).

Acute toxicity Study

Lorke (1983) method was adopted for the determination
of the median lethal dose (LD 50) of the aqueous pulp
and peel extract of Musa paradisiaca. In this study, nine
male wistar rats weighting between 80 to 85g was used.
The rats were randomly divided into three groups (A, B,
and C) of three rats each and was administered pulp
(fruit) extract of Musa paradisiaca intraperitonealy
10.0,100.0 and 1000.0mglkg body weight respectively.
The same treatment was given to peel extract of Musa
paradisiaca. The animals were observed for behavioral
changes and mortality for 24 hours. When no death is
observed in 598any of the groups, five other groups (I to
v) was given 1250, 1500, 2000, 2500 and 5000mg/kg
body weight of the pulp and peel extract (i.p) and was
monitored for 24 hours for changes in behavior and
mortality.

The LD50 was usually calculated as the geographic
mean of the least lethal dose that killed a rat highest dose
that did not kill a rat.598

Anti ulcerative effect of the extract was also studied
using the pyloric ligation method of Raju et al. (2009).
Forty two male Wistar albino rats used were subjected to
a 24 h — fast and grouped into seven groups A to G (n =
6). The A, B, C, D, E, F and G received intraperitoneal
injections of distilled water (2.0ml/kg body weight.),
cimetidine (50.0mg/kg body weight.), pulp extract
(100mglkg. body weight.) peel extract (100mg/kg body
wt.), peel extract (100mg/kg body weight.), combined
pulp and peel extract (50 + 50mg/kg body weight.),
combined pulp and peel extract (75 +25mg/kg body
weight.) and combined pulp and peel extract (25
+75mgkg body weight.) respectively. Distilled water and
cimetidine will serve as negative and positive control
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respectively. Four hours after treatment, the animals
were anaesthetized with chloroform, their abdomen
dissected and duodenal portion ligated. The stomachs
were then opened along the line of greater curvature and
gastric content extracted. Gastric volumes were
determined after centrifuging the gastric content at 4000
rpm for 20 min. Ulcer scores were estimate as follows.
Normal stomach.......................... 0

Spot ulceration........................... 1.0
Haemorrhagic streaks................... L.5
UICer - 2.0
Perforations .................c.ol. 3.0

Calculation of ulcer index and percentage inhibition;
Ulcer index (Ul) = Mean of ulcer scores per rat.

Percentage ulcer inhibition =_
Ul (control) — Ul (treated) x 100
Ul (control)

Determination of gastric juice volume and pH

The gastric contents was collected and centrifuged at
1000rpm for 10minutes. The volume of the supernatant
was determined in ml. the pH of the supernatant was
measured using a pH meter (Srivastava, 2010).

Assessment of gastric mucus

Alcian blue binding to gastric wall mucus was
RESULT AND DISCUSSION

Result For Ulcer Index

determined by a modified method of Corne (1974). The
stomach of each rat was weighed and was transferred
immediately to 10ml of 1% (w/v) alcian blue solution (in
0.16M sucrose solution, buffered with 0.05ml sodium
acetate, pH 5) for 2hours at room temperature. After
2hours, the stomachs was removed, and rinsed with
0.25M sucrose solution to remove excess dye after 15
and 45 minutes, the dye complex with gastric wall mucus
was extracted with 10ml of 0.5M MgCL2 solution and
was intermittently shaken for 1minute at 30 minutes
intervals for 2 hours. The stomach was removed and 5ml
of each aliquot out of Mgcl2 solution containing the
alcian blue elute from each stomach was shaken with
4ml of diethyl 599ether. The aqueous phase was
separated out, and centrifuged at 4000xg for 16minutes,
and the absorbance of the supernatant was measured at
580nm. The amount of Alcian blue bound per stomach in
micrograms was determined using a standard calibration
curve. (note: Alcian blue = standard compound).

Statistical analysis

All the data was presented as mean + standard errors of
means (SEM). Comparative analysis between the various
groups was performed using analysis of variance
(ANOVA).599
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The results were expressed in mean+SEM, values with
with different superscripts vary Significantly (P< 0.05),
while values with the same superscript do not vary
significantly.
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Result For Gastric Juice Volume (ml/100g)

Gastric juice volume ( ml/100g)
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The results were expressed in mean+SEM, values with while values with the same superscript do not vary
with different superscripts vary Significantly (P< 0.05), significantly.

Results For pH
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The results were expressed in mean+SEM, values with
with different superscripts vary Significantly (p less than
0.05), while values with the same superscript do not vary
significantly.
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Result Of Gastric Mucus (ug/wet granular tissue)

GASTRIC MUCUS (ug/wet granular tissue)
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The results were expressed in meantSEM, values with
with different superscripts vary Significantly (p < 0.05),
while values with the same superscript do not vary
significantly.

DISCUSSION

Ulcer is a gastrointestinal disorder resulting due to
mucosal membrane breach of the alimentary tract, which
passes through the muscularis mucosa into the sub-
mucosa to cause deeper peptic ulcer diseases. Generally
duodenal ulcers occur when the linings of stomach are
corroded by the acid-peptic juices (Bashir et al., 2014).
Pylorus- ligated induced gastric ulcers occur because of
an increase in acid-pepsin accumulation due to pyloric
obstruction and subsequent mucosal digestion.

Pylorus ligation-induced ulcers are due to accumulation
of gastric acid and pepsin which lead to autodigestion of
gastric mucosa and breakdown of gastric mucosal
barrier. The increase in the protein content of the gastric
juice in untreated ulcer group indicates the damage to the
gastric mucosa as a result of plasma proteins leak into
the gastric juice (Kannappan et al., 2018). Mucus is
secreted by the mucus neck cells and coats the gastric
mucosa, thereby preventing physical damage and back
diffusion of hydrogen ions (Goel and Bhattacharya,
1991). Consequently, any agent that possesses the
capacity to restore the equilibrium by enhancing the
activity of the cytoprotective agents or di-minishing the
secretion of gastric acid could serve as an antiulcerative
agent. Mbagwu et al. (2011).

This present study was designed to evaluate the antiulcer
potential of pulp and peel extracts of plantain at different
inclusion. Findings from the acute toxicity study showed
that doses of the peel and pulp aqueous extract of Musa
paradisiaca up to 5000mg/kg resulted to no behavioural
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changes and mortality to the experimental animals, this
fact revealed that after 24hours monitoring, Musa
paradisiaca peel and pulp aqueous extracts were not
lethal to the rats.

From figure 1, it was deduced that all the animals in
different groups developed ulcer induced by pylorus
ligation and the ulcer index in group A was significantly
higher than the treated groups showing that there was
existence of ulcer in the rats. The inference of this is that
all the lesions developed as regsrds to the disruption of
the vascular tissues of the gastric mucosal endothelium
(Nagaraju et al., 2012).

The ulcer index in group F (administered with combined
extract of 75mg/kg and 25mg/kg body weight of pulp
and peel) significantly reduced when compared to all the
groups including Group B (treated with cimetidine),
therefore, 75+25mg/kg had a better reduction of ulcer
index followed by Cimetidine 50mg/kg,100mg/kg pulp
extract, 50+50mg/kg pulp and peel while 75+25mg/kg
pulp and peel had the least ulcer index. This reveals that
combination of pulp and peel at inclusion 75% and 25%
had better percentage Inhibition when compared with
other inclusions. Mahadeva et al., 2016 reported that the
skin extract of Musa paradisiaca showed antiulcer
activity and also contains abundant flavonoids. Thus, this
may have attributed to the antiulcer activity of pulp and
peel extracts of plantain.

Ezekwesili et al., 2014 reported that the aqueous peel
extract of M. paradisiaca Linn. protected against
ulcerative lesions induced by ethanol, aspirin and pyloric
ligation and also M. paradisiaca peel extract mimics the
actions of cimetidines in ameliorating ulcers in all the
experimental models adopted. Group F (administered
with 75% and 25% pulp and peel extract respectively)
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significantly reduced the gastric juice volume when
compared to other groups. Cimetidine 50mg/kg and
100mg/kg pulp significantly reduced gastric juice
volume when compared to 100mg/kg peel and
50+50mg/kg pulp and peel extract, while group
G(administered with 25% and 75% of pulp and peel
respectively) had the highest gastric juice volume.
Researches have proved that most medicinal plants that
contain saponin possess antiulcer activity.

This present study also revealed that there was reduction
in gastric pH in the treated groups when compared to
untreated group (group A), except 25+75mg/kg pulp and
peel. There was significant reduction in gastric pH in
75+25mg/kg pulp and peel extract followed by
100mg/kg peel, thus, cimetidine 50mg/kg, 100mg/kg
pulp extract and 50+50mg/kg pulp and peel extract were
insignificant in their gastric pH.

Mucus serves as the first line of defence against
ulcerogenic agents. It is secreted by the mucous neck
cells and shields the gastric mucosa. Mucus secretion is
an essential factor in the protection of the gastric mucosa
from the gastric erosions and has been regarded as a
significant defensive entity in the gastric mucus barrier
(Goel et al., 1994). There was significant increase in
gastric mucus in the treated groups when compared to
the untreated group, except for 75+25mg/kg body weight
of pulp and peel and 25+750mg/kg body weight pulp and
peel extract that was insignificant when compared to the
untreated group. Inclusion of pulp and peel extract at
75+25mg/kg body weight respectively exerted a better
antiulcer activity when compared to other groups but not
in terms of gastric mucus secretion.

CONCLUSION

Inclusion of pulp and peel extracts of Musa paradisiaca
at 75+ 25mg/kg body weight exerts antiulcer activities
and could be used as pharmaceutical ingredients in the
synthesis of antiulcer agents.
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