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ABSTRACT

The current investigational work was designed to evaluate inhibitory effect of ethanol extract of Nymphaea nauchali against
experimentally induced ulcers in albino wistar rats. The aerial parts of Nymphaea nauchali were dried under shade, powdered and
deffated with petroleum ether and then marc left over was subjected to ethanol extraction using soxhlet apparatus. Antiulcer activity
of ethanol extract was determined against ethanol induced and aspirin induced ulcers in experimental animal models. The total
number of ulcers formed, ulcer index, percentage inhibition, ulcerated area, protected area, pH and Total acidity were parameters in
the study. The ethanol extract of Nymphaea nauchali have significantly reduced the total number of ulcers formed, ulcer index,
ulcerated area and total acidity in therapeutic groups compare to vehicle control and there by significantly increased percentage
inhibition of ulcers and protected area which was evident by significant rise in pH of gastric content. The effect of extracts was dose
dependent and results were comparable to that of standard drug omeprazole. The results obtained from the present work suggest
that the ethanol extract of Nymphaea nauchali possess significant anti-ulcer potentials against experimentally induced ulcers in albino
rats.
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INTRODUCTION

eptic ulcer which includes both gastric and duodenal

ulcers is one of the most prevalent gastrointestinal

tract diseases that affect a wide range of people
worldwide?. Due to its high morbidity and mortality rates,
peptic ulcer disease has been one of the leading causes of
gastrointestinal  surgery over a century. The
pathophysiology of peptic ulcer disease was attributed to
the imbalance between the offensive factors (e.g. acid,
pepsin, Helicobacter infection) and the defensive ones (e.g.
bicarbonate, mucin, prostaglandins, nitric oxide and
growth factors)®>. The use of non-steroidal anti-
inflammatory drugs (NSAIDs), irregular diet, emotional
stress, excessive alcohol use and smoking are all the
principal etiological factors associated with the peptic
ulcer®. Nowadays, the drug treatment of ulcer is commonly
focused on the suppression of acid secretion and the
enhancement of gastric protection®. However, more and
more clinical evaluation on the drug treatment showed
that tolerance was developed and also incidence of

relapses as well as side effects were increased, which made
the efficacy of the treatment be arguable. Many of the
existed medicines have limitations, especially when they
were used against the ulcers with complex etiologies®.

The aim of treating peptic ulcer disease is to relieve pain,
heal the ulcer and prevent ulcer recurrence. Currently,
efforts are on research of a suitable treatment from
natural product sources. A large number of species and
herbs have been evaluated by various researchers for their
anti-ulcer effects to achieve a favourable outcome®. A
wide range of drug is currently available for the treatment
of gastric ulcer which includes proton pump inhibitor, H>
blocker, antacid, and anti-cholinergic. The most common
adverse effect of these drugs are hypergastrinemia,
hypersensivity, gynecomastia, impotence, arrhythmia and
blood dyscaris such as thrombocytopenia and enteric
infection (Clostridium deficile)® Hence till now there is no
truly satisfactory medicine for the management of peptic
ulcer and plant drugs are proven as effective and safe
drugs for the management ulcers®. About 600 commercial
preparations with claimed liver protecting activity are
available all over the world. About 100 Indian medicinal
plants belonging to 40 families are used for herbal
formulation’.

Nymphaea nouchali also known as Nymphaea
stellata belongs to family Nymphaeaceae is an important
and well-known medicinal plant, widely used in the
Ayurveda and Siddha systems of medicines for the
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treatment of diabetes, inflammation, ulcers, liver
disorders, urinary disorders, menorrhagia, blenorrhagia,
menstruation problem, as an aphrodisiac, and as a bitter
tonic®®. Though Nymphaea nouchali widely used for the
management of peptic ulcer in traditional and folklore
medicine but doesn’t have the scientific evidence for the
samel®. Hence the present study was designed to assess
the antiulcer activity of the Nymphaea nauchali against
animal models of ulcer with the objective to provide
establish the scientific rationale.

MATERIALS AND METHODS
Preparation of ethanol extract

The areal parts of Nymphaea nauchali have been collected
from surroundings of Bangalore and authenticated. The
authenticated plant material was dried under shade and
dried plant material was pulverized into powder and
sieved through No. 22 mesh. About 350 g (appx.) of coarse
powder was subjected to successive solvent extraction
using petroleum ether, benzene, chloroform and ethanol
in soxhlet apparatus™®.

Preliminary phytochemical
extract of Nymphaea nauchali

investigation of ethanol

The preliminary phytochemical investigation for the
ethanol extract of Nymphaea nauchali had been
conducted as per procedure prescribed by Khandelwa?®2.

Drugs and chemicals

All the chemical and reagents used in the present study
were of analytical grade and procured from following
sources. The inducing agents eethanol and aspirin were
obtained from Sigma-aldrich chemicals Pvt. Ltd., Bangalore
and Tween80 was obtained from Nice chemicals
Bangalore. All the other solvents and chemicals used for
extraction and physiochemical investigation were as of
analytical grade purchased from S.D fine chemicals Pvt.
Ltd. Bangalore.

Animals

Albino wistar rats of either sex (150-200g) will acclimatized
for seven days under standard husbandry conditions, i.e.;
room temperature of 25 + 1° C; relative humidity 45-55%
and a 12:12h light/ dark cycle. The animals had to free
access to standard rat pellet, with water supplied ad
libitum under strict hygienic conditions. Animals were
habituated to laboratory conditions for 48 hours prior for
experimental protocol to minimize if any of non-specific
stress. All the protocols and the experiments were
conducted in strict compliance according to ethical
principles of CPCSEA, Newdelhi and the protocol was
approved by the Institutional Animal Ethics Committee,
East West College of Pharmacy, Bangalore (Ref No.:
EWCP/CPCSEA/IAEC/I/2018/09).

Evaluation of antiulcer activity of ethanol extract

The ethanol extract of Nymphaea nauchali was evaluated
against stress and aspirin induced ulcers and study design
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in both studies consisting of six groups of six animals in
each group as follows.

Groups Treatment

Group I: Treated with Normal Saline (2ml/kg)
Normal

Group Il: Induced with ulcers and treated with 2%
Vehicle tween 20

control

Group ll:  Induced with ulcers+ Treated with
Standard omeprazole (10 mg/kg, p.o.)

Group IV: Induced with ulcers+ Treated with
EENN ethanol extract of Nymphaea nauchali
(100mg/kg) (100 mg/ kg p.o)

Group V: Induced with ulcers+ Treated with
EENN ethanol extract of Nymphaea nauchali
(200mg/kg) (200 mg/ kg p.o)

Group VI: Induced with ulcers + Treated with
EENN ethanol extract of Nymphaea nauchali
(400mg/kg) (400 mg/ kg p.o)

Evaluation of anti-ulcer activity against aspirin ulcers

All the experimental animals were kept for overnight
fasting and gastric ulcers were by administering cold
absolute aspirin (150 mg/kg p.o). All the extract (EENN)
and standard drug omeprazole were administered orally
prior to the administration of aspirin. One hour later, the
animals were sacrificed by cervical dislocation and the
stomachs were removed. Gastric acid was collected and its
pH and total acidity was determined. Stomachs were
opened along the greater curvature and gently rinsed with
water for subsequent scanning. The number of ulcers was
scored and percentage of protection and ulcer index were
calculated®415,

Evaluation of anti-ulcer activity against stress ulcers

After 12 hour of fasting, EENN and standard drug
omeprazole were administered to respective group of
experimental rats orally. One hour after treatment, all the
rats received 1ml of 99.5% ethanol to induce gastric ulcer.
One hour later, the animals were sacrificed by cervical
dislocation and the stomachs were removed. Gastric acid
was collected and its pH and total acidity was determined.
Stomachs were opened along the greater curvature and
gently rinsed with water for subsequent scanning. The
number of ulcers was scored and percentage of protection
and ulcer index were calculated and pH were
estimated®16,

Statistical Analysis

The data obtained from the present investigation were
analyzed by ANOVA followed by post hoc Dunnet’s t-test
with the help of Graphpad prism5 software. All the values
were shown as mean * standard error of mean (S.E.M.).
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RESULTS AND DISCUSSION
Preliminary phytochemical study

The percentage yield of the EENN was found to be 9.15 %
w/w. The preliminary phytochemical investigation of the
ethanol extract of Nymphaea nauchali reveals the
presence of alkaloids, glycosides, poly phenols, flavonoids,
tannins, steroids, and carbohydrates in the plant.

Evaluation of antiulcer activity

The etiological factors that causes ulcer in human being are
several which includes alcohol, stress, chronic use of anti-
inflammatory drugs and continuous alcohol ingestion,
spicy food among others. In most of the cases, the exact
causative factor of ulcer is unknown but it is generally
accepted that it is the result of an imbalance between
aggressive factors and defensive factors that maintenance
mucosal integrity through the several endogenous
mechanisms. Peptic ulcer is leading cause of mortality and
morbidity in developing countries, characterized by
imbalance between aggressive gastric luminal factor and
defensive mucosal barrier. This disease is mainly
associated with increase in gastric acid secretion.
Numerous factors like diet, smoking, drugs like aspirin and
infection are responsible for augmentation of ulcers. Still,
no therapeutic intervention has been found successful. So,
in the present study efforts has been made to review and
to explore various animal models to find out a suitable
medication for the treatment of peptic ulcer'’-1819,

Nymphaea nauchali are employed in the treatment and
management of the ulcers in folklore medicine but still no
complete curative treatment is available. So this review
has been designed to explore the effects of Nymphaea
nauchali extracts for the treatment of peptic ulcer against
various ulcer models like pyloric ligation; ethanol and
aspirin induced ulcer models.

ISSN 0976 — 044X

In the present study, oral administration of ethanol extract
Nymphaea nauchali at 200mg/kg and 400mg/kg
significantly inhibited gastric ulcer formation in both
selected ulcer models when compared control and effect
was comparable to standard omeprazole.

Aspirin is commonly used for inducing ulcer in
experimental rats’ due to its intense gastric mucosal
damage. Studies suggest that the Aspirin damage to the
gastrointestinal mucosa starts with micro vascular injury,
namely disruption of the vascular endothelium resulting in
increased vascular permeability, edema formation and
epithelial lifting2%2%22, Aspirin is an NSAID its abuse will
induce gastric ulceration by inhibition of gastric cyclo-
oxygenase resulting in the formation of prostacyclin, which
is predominant prostanoid produced in the gastric mucosa.
The ulcers produced can be prevented by exogenous PGE:
and PGl The alcohol is another agent produces irritation
in stomach develops ulcers. in the stomach due to free
radical nature?*24,

The ethanol extract of Nymphaea nauchali was tested
using aspirin and ethanol induced ulcers in albino wistar
rats model. The results are as follows.

Antiulcer activity against aspirin induced ulcers

Administration of aspirin has shown significant (P<0.001)
no of ulcers and ulcer index in vehicle control animals in
the present study compare to normal animals which have
shown no ulcers and ulcer index. Administration of
Standard drug omeprazole and EENN at medium and high
dose have significantly (P<0.01) reduced number of ulcers
formed and ulcer index when compare to vehicle control.
Due to the reduction in number of ulcers and ulcer index,
percentage of protection was significantly increased in
therapeutic groups treated with standard drug and EENN
[Table No.:1]

Table 1: Effect of ethanol extract of Nymphaea nauchali on Aspirin induced ulcers in albino wistar rats

Group Number of  Ulcer Index
ulcers of
inhibition
Group I: Normal 0 00 100
Group IlI: Ulcer control 6.333*++ 29.80*++ 0
0.5578 1.531
Group lll: Standard 1.667***+ 4.275%**+ 73.678***
(Omeprazole 10 0.2108 0.4232
mg/kg)
Group IV: EENN 4,667+ 22.72+ 26.306
(100mg/kg) 0.4216 1.515
Group V: EENN 2.333**+ 17.08**+ 63.161**
(200mg/ke) 0.2108 1.173
Group VI: EENN 1.667***+ 4.468***+ 73.678***
(400mg/kg) 0.3333 0.4937

Percentage

Percentage Percentage pH Total
of Ulcerated of Protected Acidity
Area Area
0 100 3.730+ 40.90+
0.1046 0.6699
70.45+++ 29.55++ 1.922+++ 73.01+++
1.360 0.08109 1.395
21.58%**+ 78.45%** 3.852%**+ 42.75***+
1.416 0.1403 1.102
52.38+ 47.42 2.118+ 56.71+
1.433 0.04915 1.771
41.48%*+ 58.52%* 3.548%**+ 48.99%**+
0.6586 0.06877 1.292
25.10%**+ 74.9%** 3.932%**+ 40.87***+
1.318 0.1771 0.6475

Values are mean * S.E.M, n=6 symbols represent statistical significance.; ns p>0.05, * p<0.05, ** p<0.01, ***p<0.001 vs ulcer control.;
ns p>0.05, + p<0.05, ++ p<0.01, +++p<0.001 normal control vs Normal control.
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Table 2: Effect of ethanol extract of Nymphaea nauchali on ethanol induced ulcers in albino wistar rats

Group Number of  Ulcer Index  Percentage Percentage Percentage pH Total
ulcers of of Ulcerated of Protected Acidity
inhibition Area Area
Group I: Normal 3.838+ 41.95+
0 00 100 0 100 0.09243 0.6871
Group llI: Ulcer control 6.833+*+ 28.07+*+ 70.19+*+ 1.840*+ 74.87+* %
0.4014 1.878 00 1.137 29.817 0.08937 2.251
Slesell S:a"dard LO67*4%s 4347V 2398% 6.0 3.660% %%+ 41.41%%*+
fﬁ’g"/‘::)ram <Ho 0.2108 0.4574 ' 1.764 ' 0.1807 0.8697
Group IV: EENN 5.667+ 23.16+ 52.47+ 2.105+ 62.09+
17.064 47.53
(100mg/kg) 0.5578 1.471 1.442 0.05566 2.352
Group V: EENN 2.833%**4 15.37**+ 40.92%*+ 3.442%*+ 50.16%*+
58.53%* 59.08*
(200mg/kg) 0.1667 0.8181 0.8928 0.07359 1.068
Group VI: EENN 1.833%**+  4.510%**+ 25.77***4 3.987***+ 39.33*%**4
K 73.174%** 74.23
(400mg/kg) 0.3073 0.4332 1.324 0.1202 1.023

Values are mean * S.E.M, n=6 symbols represent statistical significance.; ns p>0.05, * p<0.05, ** p<0.01, ***p<0.001 vs ulcer control.;
ns p>0.05, + p<0.05, ++ p<0.01, +++p<0.001 normal control vs Normal control.

The formation of significant ulcerated area was observed
and total acidity was significantly increased in vehicle
control animals due to the administration of aspirin. But
there was significant (P<0.001) decrease in ulcerated area
and total acidity found in omeprazole and EENN (200mg/kg
and 400mg/kg) treated animals compare to vehicle control
group. Hence the percentage of protected area was
significantly increased in animals treated with omeprazole
and EENN [Table No.:1]

Anti- ulcer activity against ethanol induced ulcers

In the present study of ethanol induced ulcer model, control
animals have shown significant (P<0.001) no of ulcers and
ulcer index compare to normal animals which have shown
no ulcers and ulcer index. Administration of Standard drug
omeprazole and EENN at medium and high dose have
significantly (P<0.001) reduced number of ulcers formed
and ulcer index when compare to vehicle control. Due to
the reduction in number of ulcers and ulcer index,
percentage of protection was significantly increased in
therapeutic groups treated with standard drug and EENN.
Effect of EENN at 100mg/kg was not significant [Table
No.:2]

The significant increase in formation of ulcerated area and
total acidity were observed in vehicle control animals due
to stress. But there was significant (P<0.001) decrease in
ulcerated area and total acidity found in omeprazole and
EENN (200mg/kg and 400mg/kg) treated animals compare
to vehicle control group. Hence the percentage of protected
area was significantly increased in animals treated with
omeprazole and EENN [Table No.:2].

In the present study, significant decrease in gastric ulcer,
ulcer index, ulcerated area and total acidity was observed
animals in pretreated ethanol extract compared to vehicle
control group. In the present study we also found that there

is significant rise percentage inhibition of ulcer formation,
protected area and pH of gastric content. The antiulcer
potentials of plant extracts were almost similar to standard
drug omeprazole used in the present study.

The other ulcerogenic agents alcohol and aspirin used in the
present study directly irritate GIT mucosa and acts as free
radical results in the formation of peptic ulcers. Hence the
drugs those possess antioxidants can be good approaches
for the treatment of ulcers due to the presence flavonoids
and phenolic compounds. In this regard, the study can be
performed to evaluate the antioxidant properties of the
plant to determine the possible mechanism?52¢,

The ethanol extract of Nymphaea nauchali possess
significant antiulcer property against stress and aspirin
induced ulcers. The further investigation should be
performed to isolate and evaluate specific constituents
responsible for antiulcer activity.

CONCLUSION

The present study was undertaken for the investigation of
antiulcer activity of ethanol extracts of Nymphaea nauchali
against stress and aspirin induced ulcers in animal model.
From the results obtained from the study, it can be
concluded that ethanol extract of the plant exhibited a
strong gastroprotective activity against experimentally
induced ulcers. However further investigation required
establishing the clear mechanism of action of the extract
and also to isolate individual phytoconstituents present in
Nymphaea nauchali that may be responsible for these
beneficial therapeutic effects.
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