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ABSTRACT

Objective: Gastrointestinal toxicity remains a barrier to applications of non-steroidal anti-inflammatory drugs in
medical practice. Plant extract with excellent therapeutic potential may proffer solution to this menace. This
study investigated the gastroprotective effect of Lagenaria breviflora leaves extract against indomethacin-
mediated gastric ulcer in rats.

Methodology and result: Ulceration in the rat was induced by a single oral dose of indomethacin (60 mg/kg
body weight). Ulcerated rats were orally administered with Lagenaria breviflora extract at 200 mg/kg body
weight once daily for 21 days prior to and after ulcer induction. Gastric secretions and antioxidant parameters
were then evaluated. The study indicates that indomethacin caused a significant increase in ulcer index, gastric
acidity, malondialadehyde level and pepsin activity. Administration of Lagenaria breviflora in rats reversed
these metabolic alterations. The extract also attenuated the reduced activity of catalase, pH and mucin content
in the ulcerated rats.

Conclusions and application of findings: These findings are indicative of gastroprotective and antioxidative
attributes of the extract, which is revealed in the percentage protection offered against ulceration. The
supportive evidences in this study suggest that the effect of leaves extract of Lagenaria breviflora proved to be
capable of modulating indomethacin-mediated gastric ulceration and could be harnessed as preventive therapy
in the treatment of gastric ulcer related disorder.
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INTRODUCTION

Nonsteroidal anti-inflammatory drugs (NSAIDs) like as pain and anti-inflammatory drugs. Despite these
acetaminophen, ibuprofen, aspirin and indomethacin therapeutic benefits, occurrence of gastrointestinal
are effective agents for a variety of illnesses ranging toxicity has been a factor militating against their
from rheumatic, musculoskeletal to cardiovascular ~  applications in clinical practice (Hawkey, 1990). The
(Dae et al., 2014). They have shown proven benefits use of NSAIDs accounts for approximately 25% of
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gastric ulcer cases and has been identified as a
major medical problem, ranking fourth in causing
morbidity and mortality in the world (Halter et al.,
2001). Pronounced side effects, resistance and high
cost of synthetic drugs are common limitations
against their usage by considerable percentage of
the world population (Hawkins and Hanks, 2000). In
fact, an estimated 80% of the populations in
developing nations rely on traditional systems of
medicine (WHO, 2000). Little wonder, researches in
recent times have accumulated evidences

advocating parallel shift to therapeutic intervention of

Figure 1: Laenéri brevifra

Itis a perennial climber and occurs across Senegal,
West Cameroon and the entire tropical African
region (Oridupa et al., 2011). The potency of its fruits
against a wide range of gastrointestinal disorders
and measles in experimental animal models has
been documented in West Africa (Sonaiya, 1999).
Ajayi et al (2002) has also reported decoction from
its stem to be effective as vermifuge and provide
relief against stomach discomfort and headache. Its

MATERIALS AND METHODS

Plant collection and authentication: Fresh whole plant
of Lagenaria breviflora comprising the leaves, fruits and
roots were collected from farms in and around Oke Oyji,
llorin, Kwara State, Nigeria. The plant was authenticated
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medicinal plants to prevent and treat array of
diseases including gastric ulcer. Such plants have
excellent attributes ranging from non-toxicity,
efficacious, easy accessibility to affordability
(Edeoga et al., 2005). The present study tested the
healing effect of ethanolic leaf extract of Lageneria
breviflora on indomethacin-mediated  gastric
ulceration in rats.

Lagenaria breviflora, popularly called ‘Tagiri’ in the
south-western part of Nigeria, is an important plant
belonging to the family Cucurbitaceae (Yasuyuki, et
al., 2005).

broad spectrum antibacterial activity has also been
reported (Tomori et al., 2007). Phytochemical
analysis of its whole fruit revealed the presence of
saponins, phenolic acids (Elujoba et al., 1991) and
cucurbitacins (Miro, 1995; Wakimoto, 2008). Quite a
number of cucurbitacins have been investigated for
their cytotoxic (Seeram et al., 2007), anti-
inflammatory (Escandell et al., 2007) and
gastroprotective attributes (Miro, 1995).

at the Herbarium of Kwara State University, Malete,
Nigeria where a voucher specimen was thereafter
prepared and deposited.



Ajani et al.. J. Appl. Biosci.
onslaught in indomethacin-induced ulcerated rats.

Ethanolic leaf extract of Langenaria breviflora (bitter gourd) inhibits gastric

Experimental animals: Male Wistar strain albino rats
with @ mean weight of 120.00 + 2.33 g were purchased
from Central Animal House of University of llorin, Nigeria.
They were kept in cages in a well-ventilated room
maintained at a temperature of 26 + 2°C with a 12-hours
light-dark cycle for 10 days to acclimatize, and were
allowed free access to food and water ad libitum. The
protocol conforms to the guidelines of the National
Institute of Health for laboratory animal care and use
(NIH, 1985), and in accordance with the principles of
good laboratory procedure (WHO, 1998).

Preparation of ethanolic extracts: L. breviflora leaves
were air-dried at room temperature for 10 days to
constant weight. The dried samples were then pulverized
with an electric blender (model MS-223; Blender/Miller ll1,
Taiwan, China), weighed and kept airtight prior to
extraction. The powdered sample (500 g) was extracted
in 4 litres of 70% ethanol for 24 hrs with continuous
shaking by orbital shaker maintained at 300 rpm. This
was then filtered with Whatman No. 1 filter paper and the
resulting filtrate lyophilized to give 12.0 g of the residue,
corresponding to a yield of 2.4%.

Induction gastric ulceration: Gastric ulceration was
induced in the rats by administering a single oral dose of
indomethacin (60 mg/kg body weight, oral intubation)
dissolved in distilled water. Rats were deprived of food 24
hours and water 2 hours before ulcer induction (Okokon
et al., 2010, Clayton et al., 2006).

Animal grouping and treatments: Thirty five albino rats
were randomized into five groups of seven rats each and
were treated as:

Groups Treatment modes

1 Distilled water administered (normal control).

2 Indomethacin administered (ulcerated control).

3 Pre-treatment with L. breviflora extract followed by
indomethacin administration.

4 Indomethacin administered and allowed for self
recovery.

5 Indomethacin administered followed by treatment with
L. breviflora extract.

Group 1 rats served as normal control and received only
normal saline. Groups 2-5 comprised indomethacin
ulcerated animals. Rats in group 2 served as ulcerated
control and received only indomethacin while those in
group 3 were pre-treated with therapeutic dose of L.
breviflora leaf extract (200 mg/kg b.w) for 21 days prior to
ulceration. Four hours after indomethacin administration,
rats in groups 1-3 were sacrificed. Rats in groups 4 were
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left to allow for self-recovery while those in group 5 were
treated with 200 mg/kg b.w dose of L. breviflora extract
once daily for 21 days. Administration of the extract was
made to commenced 4 h after indomethacin
administration. On the twenty second day, rats in groups
4 and 5 were sacrificed. All administrations were done
orally with metal oropharyngeal cannula.

Stomach excision and collection of gastric juice: At
the end of the experimental periods, the animals were
humanely sacrificed by diethyl ether anaesthetization.
The abdomen was opened and the stomach excised. The
stomach was thereafter opened along greater curvature
and gastric content was drained into a centrifuge tube.
Five (5) ml of distilled water was added and the resultant
solution was centrifuged at 3,000 rpm for 10 minutes. The
supernatant obtained was thereafter used for biochemical
analyses.

Determination of gastric ulceration parameters:
Gastric acid output (volume) was determined in the
supernatant by titration with 0.0025N NaOH. Free and
total acidity were subsequently determined adopting the
method of Grossman (1963). The pH of gastric juice was
determined using a pH meter, while the procedures of
Sanyal et al (1971) and Corne et al (1974) were used to
determine specific pepsin activity and mucin
concentration respectively.

Quantification of ulceration: Degrees of ulceration in
the animals were quantified using the procedure outlined
by Szabo et al (1985). Briefly, Cleaned stomachs were
pinned on a corkboard and ulcers were scored using
dissecting microscope with square-grid eyepiece based
on grading on a 0-3 scale (depicting severity of
hyperamia and hemorrhagic erosions) as follows:
0.0—almost normal mucosa

0.5—hyperemia

1.0—one or two lesions

1.5—severe lesions

2.0—very severe lesions

3.0—mucosa full of lesions

*Hyperamia: vascular congestions, Lesions: hemorrhagic
erosions.

Areas of mucosal damage were expressed as a
percentage of the total surface area of the glandular
stomach estimated in square milimetres Mean ulcer score
for each animal was expressed as ulcer index (U.l) and
the percentage protection against ulceration was
determined using the expressions:

U.I = [Ulcerated Area/Total stomach area] X 100.
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% Ulcer Protection = [U.l in control- U.l in test] x 100/ U.l
in control.

Preparation of stomach homogenate and assay of
antioxidant parameters: The stomach was
homogenized in ice cold 0.1 M phosphate saline buffer
(1:4 wiv, pH 7.4) and the homogenate centrifuged at 2500
rpm for 10 min. The resulting supernatant was thereafter
used for assay of lipid peroxidation (Devasagayam and
Tarachand, 1987) in terms of malondialdehyde (MDA)

RESULTS

The effect of ethanolic leaf extract of L. breviflora on ulcer
index and percentage protection offered against
indomethacin ulceration in rats is shown in Table 1.
Indomethacin  administration predisposes rats to
increased ulcer index corresponding to reduced
protection against ulceration. The extract treated groups

and catalase (CAT) activity (Sinha, 1972) in the stomach
homogenate.

Statistical analysis: Level of protection against
ulceration was expressed in percentage. Other results
were expressed as mean of seven determinations *
standard error of mean. Analysis of variance (ANOVA)
using SPSS software package for windows (Version 16)
for differences between means was used to detect any
significant differences (p < 0.05) between the treatment
groups in this study.

had significant improvement (p< 0.05) for these
parameters. The effect was more pronounced in the
extract pre-treated groups with a 76.38% protection
against ulceration compared to 17.92% and 49.77%
respectively observed in the self-recovery and extract
post-treated groups.

Table 1: Effect of Lagenaria breviflora leaves extract on ulcer indices of indomethacin ulcerated rats (n=7, X + SEM)

Group | Treatments Ulcer index % Protective index
1 Distilled water (Normal control) 00.00 -

2 IND (Ulcerated control) 10.71+0.302 -

3 LB + IND (Pre-treated) 2.53+ 0,200 76.38

4 IND (Self- recovery) 8.79+0.202 17.92

5 IND + LB (Post- treated) 5.38+0.10¢ 49.77

Values with different superscripts along the same column for the parameters are significantly different (p<0.05)
IND: Indomethacin (60 mg/kg b.w)., LB: Lagenaria breviflora

Table 2 depicts the effect of the extract on gastric
secretion parameters of indomethacin-ulcerated rats.
Indomethacin  administration caused a significant
elevation (p < 0.05) in free and total acidity and marked
reduction (p < 0.05) in gastric volume and pH. Except for

gastric volume and free acidity for the extract post-treated
groups, alterations were normalized for all the parameters
in both extract treated instances compared with control.
This was not the case for the self-recovery group.

Table 2: Effect of leaves extract of Lageneria breviflora on gastric secretion indices of indomethacin ulcerated rats (n=7,

X + SEM)
Treatments pH Gastric Free acidity Total acidity
volume (ml) (mEg/L) (mEg/L)

Distilled water (Normal control) | 4.16+0.19° 2.00 £ 0.09° 4.80+0.302 15.70 £ 0.402
IND (Ulcerated control) 2.59+0.11° 5.83+ 0.15° 9.00 £ 0.90° 20.20 + 0.90°
LB + IND (Pre-treated) 3.27+£0.102 2.54 +0.06° 5.50 £ 0.802 16.30 £ 0.20°
IND (Self- recovery) 2.65+0.11° 5.20+0.00° 7.30 £0.70° 20.00 + 1.40°
IND + LB (Post- treated) 2.99+0.05¢ 2.77 £0.262 5.00 £0.702 18.00 + 0.40¢

Values with different superscripts along the same column for the parameters are significantly different (P < 0.05). IND:
indomethacin (60 mg/kg b.w.), L.B: Lageneria breviflora (200 mg/kg b.w.).
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Observable from Figures 1-3 respectively is the effect of
the extract on pepsin activity, mucin contents and MDA
level and CAT activity of indomethacin-ulcerated rats. The
extract treated groups had significant decrease (p <0.05)
in pepsin activity and MDA level coupled with significantly

elevated (p < 0.05) mucin content and CAT activity when
compared with both self-recovery and ulcerated control
groups. The effects elicited in the extract treated groups
were comparable to normal.

0.5 ~
0.45 -
0.4 -
0.35 A

Pepsin activity (ug/ml)

0.3 -
0.25 -
0.2 -
0.15 -
0.1 -
0.05 -
0

Figure 1: Effect of leaves extract of L.
of indomethacin

Distilled water IND (Ulcerated L.B+ IND (Pre- IND (Self- IND + L.B (Post-
(Normal control) control) treated) recovery) treated)

(n=7 X + SEM)

breviflora on gastric pepsin activity
ulcerated rats

Bars with different superscripts for the parameters are significantly different (p<0.05), IND: Indomethacin (60 mg/kg b.w).

LB: L. breviflora (200 mg/kg b.w)

4.5 -
4

Mucin content {mg % hexose)

3.5 A
3
2.5
2
1.5 4
1
0.5 A
0]

Distilled water  IND (Ulcereted LB+ IND (Pre- IND (Self- IND + L.B (Post-
(Normal control) control) treated) recovery) treated)

Figure 2: Effect of leaves extract of L. breviflora on gastric mucin content of
mmdomethacin ulcerated rats
(n=7 X+ SEM)

Bars with different superscripts for the parameters are significantly different (p<0.05), IND: Indomethacin (60 mg/kg b.w).

LB: L. breviflora (200 mg/kg b.w)
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Figure 3: Effect of leaves extract of L. breviflora on gastric level of
malondialdehyde (MDA) and catalase (CAT) activity of indomethacin ulcerated
rats (n=7, X £+ SEM).

M Distilled water (Normal control)
® IND (Ulcerated control)

L.B + IND (Pre-treated)
B IND (Self-recovery)

M IND + L.B (Post-treated)

Bars with different superscripts for the parameters are significantly different (p<0.05), IND: Indomethacin (60 mg/kg b.w).

LB: L. breviflora (200 mg/kg b.w)

DISCUSSION

Inhibitory action of indomethacin on prostaglandin
synthesis coupled with free radicals formation has been
opined as critical biochemical events in the pathogenesis
of gastric ulceration. This irritates the mucosa lining of the
stomach, decreasing hydrophobicity of mucus gel layer,
which causes elevated gastric acid secretion, reduced
mucosal blood flow and induced bicarbonate secretion
(Feldman et al 1992; Bandyopadhyay et al., 2000;
Lichtenberger, 2005; Wallace, 2008). Disequilibrium in
secretions, depletion or damage and altered permeability
of gastric mucosa and elevated pepsin activity has also
been attributed to gastrointestinal toxicity of indomethacin
(Salim, 1990). Despite the rapidly changing concept of
gastric ulcer management from  conventional
anticholinergic drugs, histamine H. receptor antagonists
and antacids to proton pump inhibitors, gastrointestinal
toxicity remains an impediment to their application in the
medical world (Hawkey, 1990). Researchers in recent
times are now paying considerable attention to plants
based products that possess phytonutrients with excellent

antioxidant properties and play a significant role in
managing toxicity related disorders. Interestingly, our
preliminary finding on the phytochemical constituents of
leaf extract of L. breviflora revealed the presence of
flavonoids, tannins, terpenoids, saponnins and phenolics
(Ajani et al., 2014). These bioactive principles have been
reported to sustain, promote good health and exhibit
antioxidative and gastroprotective potentials (Akah et al.,
2008; Ayoka et al., 2008; Okarter et al., 2009; Onasanwo
et al., 2011). Thus, the present study examined the
possible gastroprotective and antioxidative effects of the
extract on indomethacin ulcerated rats.

Analysis of biochemical indices (gastric volume, pH,
pepsin activity, bicarbonate and mucus level) for stomach
is often used to find out its integrity following exposure to
pharmacological agents (Raji et al., 2011). Low gastric pH
value is a manifestation of increased hydrogen ion
concentration (back diffusion of hydrogen ions) in gastric
juice and has been linked to genesis of ulcer and gastric
damage in experimental animals (LGllmann et al., 2000).
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In this study, the significantly increased ulcer index,
gastric juice acidity and reduced pH following oral
administration of indomethacin in the ulcerated rats may
be attributed to either free radicals formation or inhibition
of prostaglandin synthesis. Decreased prostaglandin level
is associated with impaired gastroprotection and
implicated in increased gastric secretion that is an
important event in the etiology of mucosal ulceration. This
agrees with the report of Bech et al (2000) where
indomethacin was reported to have caused alterations in
gastric secretions of rats. Conversely, treatments with the
extract significantly attenuated these alterations and thus
suggestive of its probable gastroprotective potential.

A combination of complex events including release of
preformed mucus, wound retraction and re-epitheliazation
is involved in ulcer-healing process after toxicological
injury (Szabo, 1985; Naito et al., 1995). Besides providing
significant buffering capacity for the neutralization of
luminal acid, the mucus also offers protection against
both endogenous aggressors (pepsin and oxidants
produced in the gastric lumen) and exogenous gastro-
toxic agents, such as indomethacin, enhancing the rate of
the local healing process (Alanko et al., 1999). In the
present study, the increased pepsin activity coupled with
decrease in mucin secretion in the indomethacin-
ulcerated rats showed an altered hydrophobicity and
reduced ability of the mucosal membrane to protect the
mucosa lining against hemorrhagic erosion of ulceration,
thus, resulting in tissue damage. This further proved the
decreased ability of the gastric mucosa to withstand the
offensive onslaught of indomethacin. Besides antioxidant
action that protects the mucus layer and arrests ulcer
progression, drugs that increase the synthesis and
secretion of gastric mucus would accelerate gastric ulcer
healing. Treatment with the extract however, speed up he
ulcer healing process, which is associated with decreased
pepsin activity and elevated mucin level in the gastric
mucosa. This indicates enhanced mucus modulation by
the extract and suggestive of its significant role in ulcer
healing process. Healing of mucosa epithelia cells was
prominently displayed by the extract pre-treated animals
than those of post-treated group, depicting a better ulcer
healing capacity and compared favourably well with
normal control. A disequilibrium between free radicals
and antioxidant status in animals result in oxidative stress
which further deregulates cellular functions leading to
various pathological conditions (Sabiu et al., 2014).
Gastric mucosal damage has been attributed to free
radicals generation by indomethacin administration
(Wada et al., 1997; Hong et al., 2014). In the present
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study, the increased concentration of MDA and reduced
activity of CAT in the stomach of indomethacin-ulcerated
rats is an obvious reflection of enhanced lipid
peroxidation and excessive free radicals formation
resulting in tissue injury. Reactive oxygen species
reduces activity of antioxidant enzymes and initiates lipid
peroxidation which is an important event in the toxicity
mechanism of indomethacin (Dae et al., 2014). However,
the significantly reduced concentration of MDA and
elevated activity of the CAT following treatment with the
extract is a pointer to its antiperoxidative attribute and
thus antioxidative potential. Chen et al. (1998), Halici, et
al. (2005), Odabasoglu et al (2006) and Sayanti et al.
(2007) have also reported enhancement of gastric
mucosa integrity and speedy ulcer healing ability by CAT
and reduced gluthatione (GSH) through increased
prostaglandin synthesis and reduction in MDA level.

The therapeutic efficacy of leaf extract of L. breviflora
displayed in this study may be attributed to its excellent
mucus secretory potential which might have facilitated
increased mucin content. This in turn has encouraged
speedy wound healing of the ulcerated areas of the
mucosal epithelia and shielded the gastrointestinal
membrane, thus abrogating the deleterious influence of
indomethacin in the ulcerated rats. An increase in mucus
production has been opined to protect ulcer crater against
irritating stomach secretions (HCI and pepsin) thereby
enhancing the rate of local healing process (Naito et al.,
1995). Studies have also shown that L. breviflorais rich in
antioxidants and phytochemicals which promote good
health (Elujoba et al., 1991; Onasanwo et al., 2011, Ajani
etal., 2014). Hence, the protection offered by the extract
against indomethacin-induced gastric ulceration may be
linked to its beneficial medicinal attributes occasioned by
phytochemical constituents. These include ability to
scavenge free radicals and regulate mucosal membrane
permeability thereby countering the effect of
indomethacin on gastric acid secretion. This is in
agreement with the submissions of Inas et al (2011),
Muhammed et al (2012) and Gege-Adebayo et al (2013),
where gastroprotective potentials of plant extracts against
indomethacin ulcerated rats were associated with their
various phytonutrients. Overall, research is currently
ongoing to unravel the exact mechanism of anti-ulcerative
action displayed by the extract in this study. It could
perhaps, have antagonized histamine binding to H»
receptor on the parietal cells or inhibited proton pump,
thereby countering indomethacin effect on acid secretion
and enhance healing process. The inherent
gastroprotective and antioxidative attributes of L.
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breviflora leaf extract against indomethacin ulceration is
recommendable as preventive therapy in the

REFERENCES

Ajani, EO., Sabiu, S., Bamisaye, FA., Ibrahim, S. and
Salau, BA., 2014. Evaluation of The Acute and
Sub-acute Toxicity Effect of Ethanolic Leaves
Extract Of Lagenaria brevifolia (Bitter gourd) On
Hepatic and Renal Function of Rats. IOSR
Journal of Pharmacy and Biological Sciences
(IOSR-JPBS) 9 (5): 61-68

Ajayi, GO., Awujo, NC. and Abulu, LE., 2002. The
miracicidal and cercaricidal activity of the
methanolic extracts of Lagenaria breviflora
Robert Family Cucurbitaceae fruit on
Schistosoma mansoni. Niger. Qt J Hosp Med.
12 (1-4): 57-59.

Akah, PA., Orisakwe, OE., Gamanies, KS. and Shittu, A.,
1998. Evaluation of Nigerian traditional
medicines: 11. Effects of some Nigerian folk
remedies on peptic ulcer. J Ethnopharmacol. 62
(2):123-127.

Alanko, J., Riutta, A., Holm, P, Mucha, |, Vapatalo, H.
and Metsa-Ketela, T., 1999. Modulation of
arachidonic acid metabolism by phenols:
relation to their structure and
antioxidant/prooxidant properties. Free Radic
Biol Med. 26(1-2): 193-201.

Ayoka, AO., Akomolafe, RO., Akinsomisoye, OS.and
Ukponmwan, OE., 2008, Medicinal and
Economic Value of Spondiasmombin.African
Journal of Biomedical Research 11; 129 — 136.

Bandyopadhyay, SK., Pakrashi, SC.and Pakrashi, A.,
2000. The role of antioxidant activity of
Phyllanthus emblica fruits on prevention from
indomethacin-induced  gastric  ulcer. J
Ethnopharmacol. 70: 171-176.

Bech, PL., Xavier, R., Lu, N., Nanda, NN., Dinauer, M.,
Podolsky, DK. and Seed, B., 2000. Mechanisms
of NSAID-induced gastrointestinal injury defined
using mutant mice.  Gastroenterology,
119(3):699-705.

Chen, G., Kamal, M., Hannon, R. and Warner, TD., 1998.
Regulation of cyclooxygenase gene expression
in rat smooth muscle cells by catalase. Biochem
Pharmacol. 55: 1621-1631

Claytron, NM., Oakley, 1., Williams, LV.and Trevethick
MA., 1996. The role of acid in the
pathogenesis of indomethacin-induced gastric

7878

management of gastric ulcer cases.

antral ulcers in the rat. Alimentary Pharm. And
Ther. 10 (3): 339-345.

Corne, SJ., Morrissey, SM. and Woods, RJ., 1974.
Proceedings: A method for the quantitative
estimation of gastric barrier mucus. J Physiol.
242(2): 116-117.

Dae, YC., Jin, IK., Soo-Heon, P. and Jae, KK., 2014.
Proanthocyanidin from Grape Seed Extracts
Protects Indomethacin-Induced Small Intestinal
Mucosal Injury. Gastroenter Res Pract. 14: 618-
626.

Devasagayam, TP. and Tarachand, U, 1987. Decreased
lipid peroxidation in the rat kidney during
gestation. Biochem Biophys Res Commun.
145:134-138.

Edeoga, HO., Okwu, DE. and Mbaebie, BO., 2005.
Phytochemical constituents of some Nigerian
medicinal plants. Afr J Biotech. 4 (7): 685-688.

Elujoba, AA., Fel, AF. and Linley, PA.,1991.
Chromatographic and spectroscopic analysis of
bound and unbound phenolic acids in Lagenaria
breviflora fruit. J Pharmaceut Biomed Anal, 9(9):
711-715.

Escandell, JM., Recio, MC., Manez, S., Giner, RM,,
Nicolas, MC. and Rios, JL., 2007.

Cucurbitacin R reduces the inflammation and bone
damage associated with adjuvant arthritis in
Lewis rats. Am J Phytomed. 20: 324-331.

Feldman, M., Walker, P., Goldschmiedt, M. and Cannon,
D., 1992: Role of affect and personality in
gastric acid secretion and serum gastrin
concentration; Comparative studies in normal
men and in male duodenal ulcer patients.
Gastroenterology. 102:175-180

Gege-Adebayo, Gl., Ighokwe, VU., Shafe, MO., Akintayo,
CO. and, Mbaka, DI., 2013. Anti-ulcer effect of
ocimum gratissimum on indomethacin induced
ulcer and percentage of superoxide dismutase
on wistar rats. J Med Medical Sci. 4(1): 8-12

Grossman, MI., 1963. Physiology for physician. A
Monthly  Publication of the American
Physiological Society. 1: 1-5.

Halici, M., Odabasoglu, F., Suleyman, H., Cakir, A.,
Aslam, A. and Bayir, Y., 2005. Effect of water
extract of Usnea longissima on antioxidant
enzyme activity and mucosal damage caused by



Ajani et al.. J. Appl. Biosci.
onslaught in indomethacin-induced ulcerated rats.

Ethanolic leaf extract of Langenaria breviflora (bitter gourd) inhibits gastric

indomethacin in rats. Phytomedicine, 12: 656-
662

Halter, F., Tarnawski, AS., Schmassmann, A. and
Peskar, BM., 2001. Cyclooxygenase 2
implications on maintenance of gastric mucosal
integrity and ulcer healing: controversial issues
and perspectives. Gut. 49(3): 443-453.

Hawkey, CJ., 1990. Non-steroidal anti-inflammatory
drugs and peptic ulcers. Facts and figures
multiply, but do they add up? British Med J.
300(6720): 278-284.

Hawkins, C.and Hanks, GW., 2000. The gastroduodenal
toxicity of nonsteroidal anti-inflammatory drugs.
A review of the literature. Journal of Pain and
Symptom Management. 20(2): 140-151.

Hong, Y., Xingchang, P., Zhixiu, S., Shaokang, W.,
Ligang, Y. and Guiju, S., 2014. Protective Effect
of Wheat Peptides against Indomethacin-
Induced Oxidative Stress in IEC-6 Cells.
Nutrients. 6: 564-574.

Inas, ZA., Abdallah-Hala, AH., Khattab, H. and Gehan,
HH., 2011. Gastroprotective Effect of Cordia
Myxa L. Fruit Extract against Indomethacin-
Induced Gastric Ulceration in Rats. Life Sci J.
8(3): 433-445.

Lichtenberger, LM., 2005. The hydrophobic barrier
properties of gastrointestinal mucus. Ann. Rev.
Physiol. 17(3): 178-188.

Lillmann, H., Mohr, K., Ziegler, A. and Bieger, D., 2000.
Color Atlas of Pharmacology. 2" ed. Thieme
Stuttgart, New York, p.166.

Miro, M., 1995. Cucurbitacins and their pharmacological
effects. Phytother Res, 9: 159-168.

Muhammed, AVK., Thamotharan, G., Sengottuvelu, S.,
Haja-Sherief, S. and Sivakumar, T., 2012.
Evaluation of antiulcer activity of Ficus pumila L.
leaf extract in albino rats. Glob J Res Med
Plants Indig Med. 1(8): 340-351

Naito, Y., Yoshikawa, T., Matsuyama, K., Yagi, N., Arai,
M., Nakamura, Y., Nishimura, S., Yoshida, N.
and Kondo, M., 1995. Effects of oxygen radical
scavengers on the quality of gastric ulcer
healing in rats. J Clin Gastroenterol. 21(1): 82-
86.

NIH., 1985. Care and Use of Laboratory Animals.
National Institute of Health Publication.
Odabasoglu, F., Cakir, A., Suleyman, H., Aslam, A,
Bayir, Y. and, Halici, M., 2006. Gastroprotective
and antioxidant effects of usnic acid on

7879

indomethacin induced gastric ulcer in rats. J
Ethanopharmacol. 103: 9-65

Okarter, N., Liu, C., Sorrells, ME. and Liu, RH., 2009.
Phytochemical content and antioxidant activity
of six diverse varieties of whole wheat. Food
Chem. 119(1): 249-257.

Okokon, JE., Umoh, EE., Umoh, UF. and Etim, El., 2010.
Antidiarrhoeal and Antiulcer Activities of
Mammea Africana. Iranian  Journal of
Pharmacology and Therapeutics 9 (2); 96-101

Onasanwo, SA., Singh, N., Saba, AB., Oyagbemi, AA.,
Oridupa, OA. and Palit, G., 2011. Anti-
ulcerogenic and in vitro antioxidant activities of
Lagenaria breviflora (LB) whole fruit ethanolic
extract in laboratory animals Pharmacognosy
Res, 3:2-8.

Oridupa, OA., Saba, AB. and Sulaiman, LK., 2011.
Preliminary report on the antiviral activity of the
ethanolic fruit extract of Lagenaria breviflora
Roberts on Newcastle Disease virus. Trop Vet,
29 (1): 22-33.

Raji, Y., Oyeyemi, WA., Shittu, ST. and Bolarinwa, AF.,
2011. Gastro-protective effect of methanol
extract of Ficus asperifolia bark on
indomethacin-induced gastric ulcer in rats. Nig J
Physiol Sci.Nov. 23;26(1): 43-48.

Sabiu, S., Wudil, AM. and Sunmonu, TO., 2014.
Combined administration of Telfaira occidentalis
And Vernonia amygdalina leaf powders
ameliorates Garlic-induced hepatotoxicity in
Wistar rats. Pharmacologia. 5(5), 191-198

Salim, AS., 1990. Removing oxygen-derived free radicals
stimulates healing of ethanol-induced erosive
gastritis in the rat. Gastroenterology. 39: 350-
354.

Sanyal, AR., Denath, OK., Bhattacharya, SK. and Gode,
KD., 1971. The effect of cyproheptadine on
gastric acidity. In: Peptic ulcer. Pfeiffer C.J., ed.
Scandinavian University Books, Munksgoard.
312-318.

Seeram NP, Jayaprakasam B, Nair MG, 2007. Anticancer
and anti-inflammatory activities of cucurbitacins
from Cucurbita andreana. Cancer Lett.189:11-
16

Sinha, AK., 1972. Colorimetric assay of catalase.
Analytical Biochem, 47:389-394.

Sonaiya, EB., 1999. Family poultry and food security:
Research requirements in science, technology
and socioeconomics. phytochemical screening
of pignut (Jatrophas curcas Linn.) on some



Ajani et al.. J. Appl. Biosci. Ethanolic leaf extract of Langenaria breviflora (bitter gourd) inhibits gastric
onslaught in indomethacin-induced ulcerated rats.

pathogenic bacteria. J Med Plants Res. 5(7),
1261-1264

Szabo, S. and Hollander, D., 1985. Pathways of
gastrointestinal  protection and  repair:
mechanisms of action of sucralfate. Am J Med.
86(6A): 23-31.

Tomori, OA., Saba, AB. and Dada-Adegbola, HO., 2007.
Antibacterial activity of ethanolic extract of whole
fruit of Lagenaria breviflora Robert. J. Animal
Vet Advances. 6(5): 752-757.

Wada, K., Kamisaki, Y., Kentaro, N., Kishimoto, Y.,
Ashida, Y. and Itoh, T., 1997. Effect of plaunotol
on gastric injury induced by ischaemia-
reperfusion in rats. J Pharmacol. 49: 903-907.

Wakimoto, N., Yin, D., O'Kelly, J., Haritunians, T., Karlan,
B., Said, J., Xing, H. and Koeffler, HP., 2008.
Sci Cancer. 99 (9): 1793 - 1797.

Wallace, JL., 2008: Prostaglandins, NSAIDs, and Gastric
Mucosal Protection: Why Doesn't the Stomach
Digest ltself? Physiol Rev. 88: 1547-1565

World Health Organization., 1998. Basic OECD principles
of GLP. Geneva, Switzerland.
Availableat:www.who.int/tdrold/publications/publi
cations/pdf/pr15/info.pdf. Access date: 24-08-09.

World Health Organization, 2000., World Health
Organization: Promoting the Role of Traditional
Medicine in Health Systems: a strategy for the
African Region 2001-2010.Harare, (document
reference AFR/RC50/Doc.9/R).

Yasuyuki, M., Patrick, M., Hiroshi, F.and Hiroko, M.,
2005. Diversity of landraces of the white-
flowered Gourd (Lagenaria siceraria) and its wild
relatives in Kenya. Genet. Res. Crop. Evol. 52:
737-747.

7880



