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Abstract
We investigated anti-ulcer properties of Musa sapientum 

sucker in rats. Group I was control. Indomethacin (40mg/kg/
bodyweight) was orally administered to rats of Groups II - VI 
for induction of ulcer. Four hours after administrations of the 
ulcerogen; 5, 10 and 20mg/kg/bodyweight of Musa sapientum 
sucker extract and 40mg/kg/bodyweight of Omeprazole were 
administered orally to rats of Groups III – VI respectively. Analyses 
of lipid profile status, kidney functions tests and activities of 
glutathione, superoxide dismutase and catalase in the serum 
and stomach samples of rats of Group II showed statistically 
significant higher activities (P)0.05) of antioxidant enzymes, 
lipid peroxidation, total cholesterol, triglycerides, creatinine, 
bilirubin and urea when compared to rats of Groups III – VI. Non-
statistically significant lower activities (P)0.05) of antioxidant 
enzymes and lipid profile status were observed in rats of Groups 
III and IV when compared with rats of Group VI.  Evaluations 
of creatinine, urea and bilirubin levels in sera samples of rats of 
Groups III – V showed non-statistically significant lower levels 
(P)0.05) of kidney functions tests when compared to rats of 
Group VI. This study concluded that Musa sapientum attenuated 
total antioxidant and lipid profile values; served reno-protective 
functions in rats with Indomethacin–induced gastric ulceration.

Keywords 
Musa sapientum, Indomethacin, Ulceration. 
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Introduction
Ulceration refers to any break in the skin or mucus 

membrane and is classified according to the part of the 
digestive system in which it occurs (Ramzi et al., 1999; 
Maity and Chattopadhyay, 2008). Gastric ulcer occurs in 
the stomach and is characterized by the malfunctioning 
or non-availability of gastric juice for the breaking down 
of proteins into smaller polypeptides (Ramzi et al., 1999; 
Maity and Chattopadhyay, 2008). Peptic ulcer occurs in 
sections of the gastro intestinal tract exposed to gastric 
acid and pepsin such as the stomach and duodenum 
(Ramzi et al., 1999). The etiology is not clearly known. It 
results probably from an imbalance between aggressive 
(acid, pepsin and Helicobacter pylori infection) and 
defensive (gastric mucus and bicarbonate secretion, 
prostaglandins, cyclooxygenases, nitric oxide, innate 
resistance of the mucosal cells) factors; as well as factors 
such as genetic, psychosomatic, humoral and vascular 
derangements (Ramzi et al., 1999). 

Reactive oxygen species generated by ulcerogens 
disrupt the balance between the aggressive and defensive 
factors, pro- and anti-inflammatory factors, pro- and 
anti-angiogenic factors resulting in reduction of the 
viscosity of gastric mucosa thereby a"ecting the quality 
of its protection (Maity and Chattopadhyay, 2008). 
Phospholipids of the gastric mucus gel layer act as 
primary barriers to acid-induced damage of the stomach 
by establishing the hydrophobicity of the stomach’s 
epithelial cellular layer (John, 2000). Indomethacin 
belongs to the group of non-steroidal anti-inflammatory 
drugs (NSAIDs) which have been established to interact 
with surface-active phospholipids of the gastric mucosa, 
thereby reducing its hydrophobicity and the quality of its 
protection against ulcerogens. (John, 2000). 

Musa sapientum belongs to the family musaceae and 
is a food crop well grown in villages and towns in Nigeria. 
(Salau et al., 2010). Its various parts have been described 
to possess di"erent medicinal properties. Its banana 
pulps (Lewis et al., 1999) and unripe plantain bananas 
(Prabha et al, 2011) have been reported to have anti-
ulcerogenic properties while Hossain et al., 2011 observed 
that its seeds possess antioxidant, anti-diarrheal and anti-
microbial activities. Significant antioxidant properties 
have similarly been observed in investigations of peel 
extracts (Ramakrishnan et al., 2011), inflorescence and 
stalk (Jayamurthy et al., 2013) of Musa sapientum. 

Although we had earlier investigated the 
hypoglyceamic properties of Musa sapientum’s sucker 
(Salau et al., 2010), we are not aware of any study that 
evaluated the anti-ulcer activities of the suckers of Musa 

sapientum. This study, therefore, tested the hypothesis 
that Musa sapientum improves total antioxidant and lipid 
profile status of adult wistar rats in indomethacin-induced 
gastric mucosa ulceration.

Materials and Methods
Collection and Authentication of Musa 

sapientum
10 kg of fresh sucker of Musa Sapientum was collected 

from a farm located on Olabisi Onabanjo University, 
Remo Campus, Ikenne, Ogun State, Nigeria. The plant 
was identified and authenticated at the Forest Research 
Institute of Nigeria, Ibadan, Oyo State, Nigeria. The 
authenticated plant has the Voucher number FHI 108349 
and samples were deposited at the herbarium. 

Ethical Approval, Care and Feeding of Animals
Thirty adult female wistar rats weighing between 150 - 

220g were obtained from the colony bred of the Physiology 
Department of University of Ibadan, Ibadan, Oyo State, 
Nigeria. Animals were fed during the experiment with 
growers feed from Bendel Feed and Flour Mill Limited, 
Nigeria. The animals were caged under standard condition 
in the well ventilated animal house of the Faculty of Basic 
Medical Sciences of University of Ilorin, Ilorin, Nigeria at 
room temperature of 25 ºc. Water was supplied ad libitum 
to the rats. Ethical approval was sought and received from 
the ethical committee of the Faculty of Basic Medical 
Sciences of University of Ilorin, Ilorin, Nigeria on the usage 
of animals for experimental studies.

Chemicals, Reagents and Laboratory 
Equipments

Indomethacin (Hovid, Nigeria), Omeprazole (Eprazole, 
China), Sodium dihydrogen phosphate (NaH2PO4), 
Disodium hydrogen phosphate (Na2HPO4), Hydrogen 
peroxide (H202) and Trichloroacetic acid (TCA) were 
products of Aldrich Chemicals; Sulphuric (VI) acid 
(H2SO4) and Hydrochloric acid (HCI) were products 
of BDH Chemical Limited, Poole, England; Tris bu"ers, 
2-thiobarbituric acid (TBA), Phosphoric acid and 
Pyrogallol were products of Sigma Chemicals, St. Louis 
USA and assay kits for Total Cholesterol, High Density 
Lipoprotein – Cholesterol, Triglycerides, Creatinine, 
Bilirubin and Urea (Randox Laboratories, United Kingdom). 
Spectrophotometer (Jenway Model 6405, UV/visible), 
centrifuge, pH meter (Rex model pHs 25), Norm-jet 
needles and syringes (Norm-jet Inc. Tuttlinger, Germany) 
and anticoagulant tubes (Sterling products, England).
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Preparation of Plant Extracts
Harvested Musa sapientum suckers were rinsed in 

order to remove any contaminant such as sand. The sucker 
was chopped into smaller pieces to increase the surface 
area for easy and fast drying. The pieces were shade dried 
at room temperature 250C – 300C for two weeks in order 
to prevent direct sunlight which can react with the active 
ingredients of the plant. This prevented deterioration of 
the phytochemical constituents of the plant material. 
Dried pieces of the plant material were pulverized and 
200g of the dried sucker extracted with 70% methanol for 
48hrs. The extract was filtered, concentrated with rotary 
evaporator and further dried on a water bath. The yield of 
the extract was 2.61% (Salau et al., 2010).

Phytochemical Evaluations of Musa sapientum 
Sucker

The Musa sapientum extract was evaluated for the 
presence of di"erent chemical groups using standard 
methods as earlier described. (Akinlolu et al., 2006; 
Akinlolu et al., 2008 and Salau et al., 2010).

Evaluations of the Antioxidant Activities 
of Musa sapientum in Indomethacin – induced 
Gastric Ulceration

Feeding of the animals was terminated 24 hours 
before the commencement of experimental procedures. 
The animals were, however, allowed free access to water 
and were randomly divided into six treatment groups of 
five rats each. Physiological saline was administered orally 
to rats of Control Group I. (Day 1). Rats of Experimental 
Groups II – VI equally received oral administrations of 
40mg/kg/bodyweight of Indomethacin with the aid 
of a 3ml syringe on Day 1 of experimental procedure.  
Consequently, rats of Group II were sacrificed by cervical 
dislocation after four hours of drug administration. (Day 
1). Their stomach organs were morphologically examined 
and were all observed to have had gastric ulcerations.  
The stomach and kidney tissues of the sacrificed rats of 
Group II were excised and removed for analyses of lipid 
profile, total antioxidant status and kidney functions tests.

After four hours of the administration of Indomethacin 
solution, all rats of Experimental Groups III – VI were 
treated with oral administrations of 5, 10 and 20mg/
kg/bodyweight of the methanolic extract of Musa 
sapientum; and 40mg/kg/bodyweight of Omeprazole 
(the standard control or positive group) respectively 
on Day 1 and for another six days (Days 2 - 7) of the 
experimental procedure. Each drug or extract dose was 
freshly prepared daily before oral administration. At the 

end of experimental procedures (on Day 7), all rats of 
Control Group I and Experimental Groups III – VI were 
sacrificed by cervical dislocation. The stomach and kidney 
tissues of the sacrificed rats were excised and removed 
for analyses of lipid profile, total antioxidant status and 
kidney functions tests. All assays were carried out within 
24 hours of sample collection.

Preparations of the Stomach, Kidney and Sera 
Samples of Rats for Determinations of Kidney 
Functions Tests, Total Antioxidant and Lipid 
Profile Status 

Each organ (stomach or kidney) was cut into small 
pieces, placed in a mortar and 0.1M phosphate bu"er 
(extracting solution) of at least four times the volume 
of the organ was added. The organ was homogenized 
into fine solution with the use of mortar and pestle. The 
homogenate was poured into a test tube and centrifuged 
at 2000 revolutions per minute for 10minutes. The 
supernatant was carefully removed and the residue was 
discarded. The supernatant served as the sample for the 
estimation of superoxide dismutase, glutathione and 
catalase values. Similarly blood samples were centrifuged 
to separate the serum from the red blood cells and the 
serum was stored away for biochemical analyses of 
antioxidant and lipid profile status, creatinine, urea and 
bilirubin assays of kidney function tests. 

Evaluations of Superoxide dismutase, 
Glutathione and Catalase Levels

Standard methods were used to determine the 
activities of superoxide dismutase (Pelin et al., 2002) and 
Glutathione (Sedlak and Lindsay, 1968 and Akande et al., 
2011) in stomach samples of rats of Groups I – VI; and 
Catalase (Sinha, 1972 and Olayemi et al., 2012) in sera and 
stomach samples of rats of Groups I - VI. 

Evaluations of Lipid Peroxidation 
The thiobarbituric acid assay (TBARS assay) method 

was used to quantify Malondialdehyde concentrations 
in sera and stomach samples of rats of Groups I - VI as 
earlier described by Akinlolu et al., (2012). 

Evaluations of Lipid Profile status
The Total Cholesterol, High Density Lipoprotein – 

Cholesterol and Triglycerides levels were determined 
in sera samples of rats of Groups I - VI based on the 
protocols described in assay kits of Randox Laboratories, 
United Kingdom. Low Density Lipoprotein-Cholesterol 
was calculated from measured mean values of Total 
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Cholesterol, HDL-cholesterol and Triglycerides according 
to the relationship below: 

[LDL-cholesterol] = [total cholesterol] - [HDL-
cholesterol] - [Triglycerides]/5

Evaluations of Kidney Functions Tests
Creatinine, bilirubin and urea concentrations were 

determined in sera samples of rats of Groups I - VI 
based on the protocols described in assay kits of Randox 
Laboratories, United Kingdom.

Statistical Analyses
The Mean ± S.E.M (S.E.M. = Standard Error of Mean) 

value of each of the measured parameters of kidney 
functions tests, antioxidants and lipid profile assays in 
rats of Control Group II (which received Indomethacin 
only) were compared with rats of Groups I and III - VI 
(which received physiological saline, Indomethacin plus 
extract doses of Musa sapientum sucker or Indomethacin 
plus Omeprazole) for any significant di"erence using the 
Student’s t-test for unpaired samples. P values of 0.05 (or 
less) were taken as statistically significant.

Results
Phytochemical Analyses: 
Phytochemical screenings of Musa sapientum sucker 

showed the presence of Saponins, Saponin glycosides, 
Tannins, Alkaloids and Indole Alkaloids. (Salau et al., 
2010).

Evaluations of Glutathione Activities:
Analyses of the activities of glutathione in the 

stomach samples of rats of Groups III, IV and VI showed 

statistically non-significant higher levels (P)0.05) of 
glutathione when compared with glutathione activities in 
rats of Group II. (Table 1). However, statistically significant 
higher levels (P)0.05) of glutathione were observed in 
rats of Group V when compared to glutathione activities 
in rats of Group II. (Table 1).

Evaluations of Superoxide dismutase 
Activities:

Analyses of the superoxide dismutase activities in 
the stomach samples of rats of Groups III - VI showed 
statistically significant lower levels (P)0.05) of superoxide 
dismutase when compared with superoxide dismutase 
activities in rats of Group II. (Table 1).

Evaluations of Catalase Activities:
Analyses of catalase activities in the sera and stomach 

samples of rats of Groups III - VI showed statistically 
significant lower levels (P)0.05) of catalase when 
compared with catalase activities in rats of Group II. 
(Table 1).

Evaluations of Malondialdehyde 
Concentrations:

Analyses of lipid peroxidation in sera samples 
showed comparatively similar concentrations of 
Malondialdehyde (P)0.05) in rats of Groups II – VI. (Table 
2). However, statistically significant lower concentrations 
of Malondialdehyde (P)0.05) were observed in stomach 
samples of rats of Groups III – VI when compared with rats 
of Group II.  (Table 2).

Groups of rats Doses of drugs/extract Glutathione 
levels mg/100g
(Mean ± S.E.M.)

SOD levels U/L                
(Mean±S.E.M.)

Catalase activity (U/L)                         
(Mean ± S.E.M.)

Stomach Serum

I Physiological saline 6.30±0.58 149.75±13.05 3.48±0.18 4.35±0.12

II 40mg/kg bw Indomethacin 5.58±0.14 320.06±68.84 6.23±0.12 5.10±0.82

III 5mg/kg bw Musa sapientum 7.68±0.29 98.44±0.94 3.71±0.47 2.85±0.38

IV 10mg/kg bw Musa sapientum 7.78±0.30 17.93±1.04 2.02±0.24 1.97±0.50

V 20mg/kg bw Musa sapientum 13.85±0.37 10.50±0.81 1.45±0.92   1.06±0.56

VI 40mg/kg bw Omeprazole 7.65±0.27 146.25±26.36 2.42±0.34 2.18±0.75

Table 1. Results of the statistical analyses of the activities of Glutathione and      Superoxide dismutase (in the stomach); 
and Catalase in the Sera or Stomach Samples of Rats of Groups I – VI. (P)0.05).

bw = bodyweight, S.E.M. = Standard Error of Mean, SOD = Superoxide dismutase
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Lipid Profile Analyses:
Statistically significant lower levels (P)0.05) of total 

cholesterol, low density lipoprotein-cholesterol and 
triglycerides but higher levels (P)0.05) of high density 
lipoprotein-cholesterol were observed in the sera and 
stomach samples of rats of Group III - VI when compared 
with lipid profile levels in rats of Group II.  (Table 3).

Evaluations of Kidney Functions Tests 
Evaluations of Creatinine, Urea and Bilirubin 

Concentrations in the sera samples of rats of Groups I – 
VI showed statistically significant dose-dependent lower 
concentrations (P)0.05) of Creatinine, Urea and Bilirubin 
in rats of Groups III – V when compared with observed 

results of kidney function tests in rats of Group II. (Table 
4). Statistically non-significant dose-dependent lower 
concentrations (P)0.05) of Creatinine, Urea and Bilirubin 
were observed in rats of Groups III – V when compared 
with observed results of kidney functions tests in rats of 
Group VI. (Table 4). The extract doses of Musa sapientum 
sucker better attenuated values of kidney function tests 
when compared with the standard drug (Omeprazole). 
(Table 4).

Discussions
Indomethacin is an established ulcerogen, especially 

in an empty stomach (Akinlolu et al., 2006 and Akinlolu et 
al., 2008). Indomethacin induced ulceration occurs mostly 

Table 2. Lipid peroxidation (Malondialdehyde) levels in the Sera and Stomach of Rats of Groups I – VI. (P)0.05).

Table 3. Results of the statistical analyses of Total Cholesterol, HDL-Cholesterol, Triglycerides and LDL-Cholesterol 
Levels in the Sera of Rats of Groups I – VI. (P)0.05).

Table 4. Results of the statistical analyses of Creatinine, Urea and Billirubin Concentrations in Sera Samples of Rats of 
Groups I – VI. (P)0.05).

bw = bodyweight, S.E.M. = Standard Error of Mean

bw = bodyweight, S.E.M. = Standard Error of Mean

bw = bodyweight, S.E.M. = Standard Error of Mean

Groups of rats Doses of drugs/extract Malondialdehyde levels

Serum (µmol/ml) ± S.E.M. Stomach (µmol/ml)  ± S.E.M.

I Physiological saline 2.97 ± 0.87 1.81  ± 0.30

II 40mg/kg bw Indomethacin 3.31 ± 0.94 8.63  ± 0.46

III 5mg/kg bw Musa sapientum 4.10 ± 0.34 3.43  ± 0.20

IV 10mg/kg bw Musa sapientum 3.08 ± 0.11 2.83  ± 0.44

V 20mg/kg bw Musa sapientum 1.78 ±0.48 2.45  ± 0.18

VI 40mg/kg bw Omeprazole 3.08 ± 0.96 3.38  ± 0.28

Groups 
of rats

Doses of drugs/extract Total cholesterol 
(mg/dl) ± S.E.M.

HDL-cholesterol 
(mg/dl) ± S.E.M.

Triglycerides 
(mg/dl) ± S.E.M.

LDL-cholesterol 
(mg/dl) 

I Physiological saline 112.93 ± 3.63 93.25 ± 2.21 40.75 ± 0.95 11.53

II 40mg/kg bw Indomethacin 256.00 ± 12.70 62.00 ± 5.19 59.75 ± 7.16 182

III 5mg/kg bw Musa sapientum 118.50 ± 2.63 100.25 ± 0.85 52.80 ± 6.17 7.69

IV 10mg/kg bw Musa sapientum 112.25 ± 0.25 101.25 ± 2.17 36.28 ± 1.43 3.74

V 20mg/kg bw Musa sapientum 117.75 ± 1.89 105.58 ± 4.55 32.63 ± 1.68 5.64

VI 40mg/kg bw Omeprazole 124.50 ± 6.99 91.00 ± 3.42 69.00 ± 4.38 19.7

Groups of rats Doses of drugs/extract Creatinine                      
(µmol/L)±S.E.M.

Urea                      
(mmol/L)±S.E.M.

Bilirubin              
(µmol /L)±S.E.M.

I Physiological saline  0.86±0.15 74.00±2.45 1.79±0.15

II 40mg/kg bw Indomethacin 1.16±0.14 141.80±13.6 4.01±0.86

III 5mg/kg bw Musa sapientum 0.14±0.04 78.4±4.13 1.50±0.12

IV 10mg/kg bw Musa sapientum 0.11±0.02 75.25±1.67 1.23±0.13

V 20mg/kg bw Musa sapientum 0.51±0.02 67.18±1.06 0.93±0.10

VI 40mg/kg bw Omeprazole 0.81±0.11 81.92±0.74 2.94±0.33

       Anti-ulcer properties of Musa sapientum
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in the glandular (mucosal) part of the stomach. (Ramzi 
et al., 1999 and John, 2000). Although, the mechanisms 
underlying the ulcerogenicity of Indomethacin are 
not completely understood; it has been known that 
Indomethacin induces gastric mucosa ulceration through 
the inhibition of the release of protective factors like 
cyclooxygenases, prostaglandin E2 (PGE2), bicarbonate, 
mucus and antioxidants; while aiding vasoconstriction 
and the increase of aggressive factors such as acid and 
oxidants. (John, 2000, Maity and Chattopadhyay, 2008 
and Suleyman et al., 2010). 

Reactive oxygen species such as super oxide anion 
(O2-), singlet oxygen (O-), hydroxyl radical (OH-) and 
hydrogen peroxide (H2O2) generated by ulcerogens 
disrupt the balance between defensive and aggressive 
factors maintaining the integrity of gastric epithelial layers 
(Maity and Chattopadhyay, 2008) resulting in reduction 
of mucous viscosity thereby a"ecting the quality of its 
protection. (John, 2000 and Sen et al., 2009).  Reactive 
oxygen species are, therefore, involved in the aetio-
pathogenesis of inflammatory and ulcerative lesions of 
the gastrointestinal tract. (John, 2000 and Maity and 
Chattopadhyay, 2008). 

Indomethacin has equally been established to 
uncouple mitochondrial respiration resulting in depletion 
of Adenosine Triphosphate and a reduced potential 
of gastric epithelial cells to coordinate normal cellular 
functions. (John, 2000). Furthermore, Indomethacin 
accumulates within gastric epithelial cells resulting in 
osmotic movement of water into the cells, swelling and 
lyses of epithelial cells. (John, 2000). Hence, it reduces 
the quality and the amount of mucus secretion and 
changes in ionic permeability characteristics of gastric 
mucosa (Ramzi et al., 1999, John, 2000 and Maity and 
Chattopadhyay, 2008).   

Antioxidant enzymes and molecules (such as 
glutathione, superoxide dismutase and catalase) 
scavenge free radicals thereby reversing the adverse 
e"ects produced by their presence. (John, 2000 and 
Rahman, 2007). Glutathione acts as a co-factor for many 
detoxifying enzymes, encourages amino acid transport 
across plasma membranes, directly scavenges singlet 
oxygen and hydroxyl radicals and helps in the conversion 
of non-enzymatic antioxidants (vitamins C and E) to their 
potent forms. (Rahman, 2007). Superoxide dismutase 
converts superoxide anions to dioxygen and hydrogen 
peroxide thereby neutralizing their adverse e"ects on 
gastric epithelial layers. (Rahman, 2007). Catalase has a 
very high turnover enzymatic rate and is able to convert 
about six million molecules of hydrogen peroxide to water 
and molecular oxygen per minute. (Rahman, 2007).

This study observed statistically significant lower 
activities (P)0.05) of superoxide dismutase and catalase 
in the sera and stomach samples of rats of Groups 
III – VI when compared to rats of Group II. (Table 1). 
This implied sustained gastric ulceration through the 
continuous release of reactive oxygen species in rats of 
Group II despite the increased antioxidant activities of 
superoxide dismutase and catalase. Musa sapientum and 
the standard drug (Omeprazole) were probably able to 
counteract the adverse e"ects of reactive oxygen species 
generated by the ulcerogen and were equally able to 
balance the disrupted equilibrium between aggressive 
and defensive factors maintaining the integrity of gastric 
mucosal epithelial layers.

Lipid peroxidation results from oxidative degradation 
of lipids and involves the stealing of electrons from 
the lipid cell membrane by free radicals. (Sen et al., 
2009 and Akinlolu et al., 2012). It involves a free radical 
chain reaction mechanism terminated either by the 
counter-e"ects of antioxidants such as phospholipid 
hydroperoxide glutathione peroxidase or production of 
reactive aldehydes such as malondialdehyde. (Akinlolu et 
al., 2012). Lipid peroxidation leads to increased oxidative 
stress, compromised cell membranes and cellular 
damage; and is increased in inflammatory conditions such 
as gastric ulceration. (Akinlolu et al., 2012). 

Statistically significant lower concentrations (P)0.05) 
of malondialdehyde were observed in the sera and 
stomach samples rats of Groups III – VI when compared to 
rats of Group II. (Table 2). This implied increased oxidative 
stress and cellular damage in rats of Group II. The lowest 
non-statistically significant (P)0.05) malondialdehyde 
concentration resulted from treatment with 20mg/kg 
bodyweight of Musa sapientum sucker extract (Group 
V) implying increased antioxidant performance when 
compared to rats of Group VI treated with the standard 
drug (Omeprazole). (Table 2). Musa sapientum and the 
standard drug (Omeprazole) were, therefore, possibly 
able to increase the production of glutathione peroxidase 
and attenuated the increased malondialdehyde levels due 
to the e"ects of the administered ulcerogen.

Phospholipids of the gastric mucus gel layer act as 
primary barriers to acid-induced damage of the stomach 
by establishing the hydrophobicity of the stomach’s 
epithelial cellular layer. (John, 2000). Indomethacin 
interacts adversely with surface-active phospholipids of 
the gastric mucosa, thereby reducing its hydrophobicity 
and the quality of its protection against ulcerogens. (John, 
2000). Statistically significant lower levels (P)0.05) of 
total cholesterol, low density lipoprotein-cholesterol and 
triglycerides, but higher levels (P)0.05) of high density 
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lipoprotein-cholesterol were observed in the sera and 
stomach samples of rats of Group III - VI when compared 
with rats of Group II. (Table 3). The administrations 
of 10 and 20mg/kg bodyweight of Musa sapientum 
sucker extract (Groups IV and V) were, however, able to 
attenuate lipid profile status better than the standard 
drug (Omeprazole). (Table 3). 

The observed lipid profile results of rats of Groups 
III - VI implied that Musa sapientum and the standard 
drug (Omeprazole) attenuated lipid profile status of 
rats in Indomethacin – induced gastric ulceration. Musa 
sapientum and the standard drug (Omeprazole) were 
probably able to inhibit the negative interactions of 
Indomethacin with surface-active phospholipids of the 
gastric mucosa, thereby increasing its hydrophobicity and 
the quality of its protection against the ulcerogen. 

Creatinine concentration determines the glomerular 
filtration rate and is the direct measurement of kidney 
function. (Nwagwa, 2012). Similarly, urea and bilirubin 
are used to determine the functional state of the kidneys. 
Elevated levels of creatinine, urea and bilirubin are 
indicative of kidney cellular damage or anomalies of 
kidney functions. (Nwagwa, 2012). Evaluations of kidney 
function tests showed statistically significant higher 
concentrations (P)0.05) of creatinine, urea and bilirubin 
in sera samples of rats of Group II when compared to rats 
of Groups III – VI. (Table 4). Administrations of extract 
doses of Musa sapientum sucker showed attenuated 
concentrations of creatinine, urea and bilirubin in rats of 
Groups III – V better than those observed in rats of Group 
VI. (Table 4). This implied that administrations of doses 
of Musa sapientum sucker extract in wistar rats was well 
tolerated by body organs and could serve renal protective 
functions in gastric ulceration.

The precise mechanism of action of Musa sapientum 
sucker is not clear, however, its anti-ulcer properties might 
be due to its phytochemical components such as tannins, 
saponins and alkaloids. Tannins being an astringent with 
vaso-constricting e"ects (Sabiha et al., 2011) might have 
precipitated microproteins on the sites of ulcers thereby 
forming a non-penetrable protective pellicle over the 
lining to prevent absorption of toxic substances and 
resisted the attack of proteolytic enzymes. (John and 
Onabanjo, 1990; Sabiha et al., 2011). Tannins as phenolic 
compounds are known to enhance the status of oxidative 
stress biomarkers with the ability to scavenge free radicals, 
which could also have enhanced its anti-ulcer activity. 
(Sabiha et al., 2011). Musa sapientum was probably able 
to mobilize mucosa endogenous prostaglandins to 
attenuate the e"ects of Indomethacin – induced gastric 

ulceration.  (Borrelli and Izzo, 2000 and Irma et al., 2010).
Saponins possess immunomodulatory, anti-

inflammatory and vasoprotective e"ects which could have 
aided the observed anti-ulcer activity of Musa sapientum. 
(Borrelli and Izzo, 2000 and Irma et al., 2010). Alkaloids 
have equally been reported to achieve dose-dependent 
prevention of ulcer formation, decreased acid secretion, 
total inhibition of gastric and duodenal ulcers, and even 
healed chronic acetic acid-induced ulcers. (Maity and 
Chattopadhyay, 2008).   

This study observed that administrations of 5, 10 and 
20mg/kg bodyweight of Musa sapientum sucker extract 
attenuated the values of kidney functions tests, total 
antioxidant and lipid profile status of female wistar rats in 
Indomethacin – induced gastric ulceration. The observed 
anti-ulcer properties of Musa sapientum sucker could be 
due to its saponins, tannins and alkaloid components. 
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