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ABSTRACT

Inflammation plays an important role in various diseases with high prevalence within populations such
as rheumatoid arthritis, atherosclerosis and asthma. The aim of the present context to investigate the anti
inflammatory activity of extract of Nymphaea Alba flower (NAF) in Swiss Albino mice. The anti
inflammatory activity was test using acute inflammatory models like acetic acid-induced vascular
permeability chronic models like; cotton-pellet induced granuloma. Oral administration of ethanolic
extract of Nymphaea Alba flower at the doses of 100mg/kg and 200mg/kg of body weight in
mice.Diclofenac sodium used as standard drug  Exhibited dose dependent and significant anti-
inflammatory activity in acute (acetic acid-induced vascular permeability, p< 0.001) and chronic (cotton
pellet granuloma < 0.001). But at the dose of 200mg/kg of extract shown high significant than
100mg/kg.  Hence, the present investigation established ethanolic extract of Nymphaea Alba flower has
anti-inflammatory activity.
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INTRODUCTION

Inflammation is the response to injury of cells
and body tissues through different factors such as
infections, chemicals, and thermal and
mechanical injuries1. Most of the anti-
inflammatory drugs now available are potential
inhibitors of  cyclooxygenase (COX) pathway of
arachidonic acid metabolism which produces

prostaglandins. Prostaglandins are hyperalgesic,
potent vasodilators and also contribute to
erythema, edema, and pain. Hence, for treating
inflammatory diseases, analgesic and anti-
inflammatory agents are required 2. Nonsteroidal
anti-inflammatory drugs (NSAIDs) are the most
clinically important medicine used for the
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treatment of inflammation-related diseases like
arthritis, asthma, and cardiovascular disease 3.
Nonsteroidal anti-inflammatory drugs (NSAIDs)
are among the most widely used medications due
to their efficacy for a wide range of pain and
inflammatory conditions 4.
However, the long-term administration of
NSAID may induce gastro-intestinal ulcers,
bleeding, and renal disorders due to their
nonselective inhibition of both constitutive
(COX-1) and inducible (COX-2) isoforms of the
cyclooxygenases enzymes 5-7. Therefore, new
anti-inflammatory and analgesic drugs lacking
those effects are being searched all over the
world as alternatives to NSAIDs and opiates 8, 9.
Medicinal plants are believed to be an important
source of new chemical substances with potential
therapeutic effects. The research into plants with
alleged folkloric use as pain relievers, anti-
inflammatory agents, should therefore be viewed
as a fruitful and logical research strategy in the
search for new analgesic and anti-inflammatory
drugs.
The practice of herbal medicine dates back to the
very earliest period of known human history.
There is evidence of herbs having been used in
the treatment of diseases and for revitalizing
body system in almost all ancient civilization.
Ayurveda, the Science of Life, has provided a
rationale basis for treatment of various ailments.
Pain, inflammation and fever are very common
complications in human beings.
Nymphaea alba, also known as the European
White Waterlily, White Lotus, or Nenuphar, is an
aquatic flowering plant of the family
Nymphaeaceae. It grows in water from 30-150
centimeters deep and likes large ponds and lakes.
The leaves may be up to thirty centimeters in
diameter and they take up a spread of 150
centimeters per plant. The flowers are white and
they have many small stamens inside. The root of
the plant was used by monks and nuns for
hundreds of years as an anaphrodisiac, being
crushed and mixed with wine. It is rich in tannic
acid, gallic acid, alkaloids, sterols, flavonoids,

glycosides, hydrolyzable tannins and high-
molecular-weight polyphenolic compounds 10

MATERIALS & METHODS

Experimental Animals: Swiss albino mice (20
to 25 g) were obtained from King Institute,
Chennai, India. The animals were housed in
standard environmental conditions (12 h light/12
h dark; 22±2°C) for one week prior to the
experiments to acclimatize to the laboratory
conditions. They were allowed free access to tap
water and pellet rodent diet. The animal care and
experimental protocols were in accordance to the
Guidelines of the Committee for the Purpose of
Control and Supervision of Experiments on
Animals (CPCSEA), India. Ethical approval was
obtained from Institutional Animal Ethics
Committee Chettinad hospital and research
institute, chennai.
Preparation of plant extract: Nymphaea alba
flower (NAF) powder purchased from Mother
Herbs (P) Ltd Delhi. A fine dried powder (25
mesh) of sample (Nymphaea alba flower) was
extracted using 50 ml of 70% ethanol at 75 ºC for
2.5 h by reflx. The extracts were filtered through
Whatman No.4 filter paper under reduced
pressure, frozen and then lyophilized (Ly-8-
FMULE, Snijders). All the samples were
redissolved in 70% ethanol at a concentration of
5.0 mg/ml .
Acute Toxicity Studies : The acute oral toxicity
study was carried out as per the guidelines set by
Organization for Economic Co-operation and
Development (OECD) received from Committee
for the Purpose of Control and Supervision of
Experiments on Animals (CPCSEA). One-tenth
of the median lethal dose (LD50) was taken as an
effective dose. 11

Acetic acid-induced vascular permeability:
The Animals were divided in four groups each
group having six animals. Group 1: Control
(Distilled Water vehicle 1% (w/v) 10ml/1kg, (p
o), Group 2: Treated with NAF 100 mg/ kg (p
o), Group 3: Treated with extract of 200mg/ kg
(p o), Group 4 : Standard drug diclofenac (10
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mg/kg) received by intra peritoneal. After 1h of
administration of extract and diclofenac sodium,
mice were injected with 0.25 ml of 0.6 % (v/v)
solution of acetic acid intraperitoneally (ip).
Immediately, 10 ml/kg of 10 % (w/v) Evans blue
was injected intravenously via tail vain. After 30
min of Evan’s blue injection, the animals were
anaesthetized with ether anesthesia and
sacrificed. The abdomen was cut open and
exposed viscera. The animals were held by a flap
of abdominal wall over a Petri dish. The
peritoneal fluid (exudates) collected, filtered and
made up the volume to 10 ml using normal saline
solution and centrifuged at 3000 rpm for 15 min.
The absorbance (A) of the supernatant was
measured at 590 nm using spectrophotometer 12.

Cotton pellet-induced granuloma: The mice
were divided into four groups, each group
consisting of six animals. After shaving of the
fur, the animals were anaesthetized (80 mg/kg
ketamine i.p) and an incision was made on the
lumbar region by blunted forceps, a
subcutaneous tunnel was made and a sterilized
cotton pellet (100 ± 1 mg) was inserted in the
groin area. All the animals received diclofenac
sodium (10 mg/kg i.p) as standard, vehicle (distil

water), and extract 100 and 200 mg of extract
orally depending upon their respective grouping
for seven consecutive days from the day of
cotton pellet insertion10. On the 8th day, animals
were anesthetized the cotton pellets were
removed surgically and made free from
extraneous tissues. The pellets were incubated at
37 ◦C for 24 h and dried at 60 ◦C to constant
weight. The difference between the initial weight
and the final weight of the cotton pellet gives the
amount of granulation tissue formed. The
percentage inhibition of granulation tissue
formation was measured by the following
method,
% Inhibition = (X - Y)/X *100,
Where X = mean increase in cotton pellet weight
of rats in the control group = mean increase in
cotton pellet weight of mice in the drug treated
group13.
Statistical analysis: The mean ± SEM values
were calculated for each group. Significant
difference between groups was determined using
analysis of variance (ANOVA) followed by
Dunnett‟s t test. P<0.05 was considered as
significant.

RESULTS

Table. 1: Acetic acid-induced vascular permeability

Group Treatment Dose OD at 590 nm Inhibition (%)
I Control (Distilled water) 10 ml/kg 0.1655±0.00205 -
II NAF 100 (mg/kg) 0.13275±0.0023* 20.35
III NAF 200 (mg/kg) 0.11075±0.0016* 33.54
IV Diclofenac Sodium 10 (mg/kg) 0.09425±0.0014* 43.13

*p<0.05 as compared to vehicle treated group, NAF Nymphaea alba flower powder

Table. 2: Cotton pellet-induced granuloma

Group Treatment Dose Granuloma dry wt Inhibition (%)

I Control(Distilled water) 10 (ml/kg) 67.6675±0.6013 -
II NAF 100 (mg/kg) 60.8275±0.613* 10.1
III NAF 200 (mg/kg) 39.3075±0.541* 41.5
IV Diclofenac Sodium 10 (mg/kg) 28.455±0.6213* 57.3
*p<0.05 as compared to vehicle treated group. NAF Nymphaea alba flower powder
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DISCUSSION

Acetic acid-induced vascular permeability:
Effect of ethanolic extract of Nymphaea Alba
flower (100 and 200 mg/kg),  Diclofenac.sod.
(10 mg/kg) and control vehicle on acetic acid-
induced increased vascular permeability in rat
was studied. Results of the activity showed that
extract at dose (100 and 200 mg/kg) significantly
inhibited (Table no.1) the vascular permeability
(20.35%, 33.54 and 43.13% respectively) when
compared with vehicle control group (Table-1)
Acetic acid induced vascular permeability
indicates acute phase of inflammation where
there is increased vascular permeability and
migration of leukocytes in to the inflamed area
occurs14. Decreased concentration of dye with
respected to absorbance indicates reduction in
permeability
Cotton pellet-induced granuloma : In cotton
pellet induced granuloma formation study,
regarded as an animal model for sub acute
inflammation, there was a statistically significant
(p<0.05) reduction in granuloma formation at all
dosesin comparison to the control group. (Table
no 2)The extract exhibited 10.1% and 41.5 %
inhibition of granuloma formation at the doses
100 and 200mg/kg b.w respectively, whereas
diclofenac sodium showed 57.30% when
compared to control. The cotton pellet-induced
granuloma is widely used to assess the
transudative and proliferative components of
chronic inflammation15. The weight of the wet
cotton pellets correlates with transude material
and the weight of dry pellet correlates with the
amount of granulomatous tissue. It is well known
fact that diclofenac sodium act by inhibiting the
prostaglandins synthesis at the late phases of
inflammation. This effect may be due to the
cellular migration to injured sites and
accumulation of collagen, an important
mucopolysaccharide16. Decreasing granuloma
tissue, prevention of occurring of the collagen
fiber and suppression of mucopolysaccharids are

indicators of the ant proliferative effect by
NSAIDs.
Nymphaea Alba all the parts of the plant have
medicinal uses in traditional system of medicine.
It is used as an aphrodisiac, anodyne,
antiscrophulatic, astringent, cardiotonic,
demulcent, sedative and antiinflammatory.
Further, it also produces calming and sedative
effects upon the nervous system, and is useful in
the treatment of insomnia, anxiety and similar
disorders 17-20.

CONCLUSION

The present study reveals that ethanolic extract
of Nymphaea Alba flower has anti-inflammatory
activity in acetic acid-induced vascular
permeability and cotton pellet granuloma model.
In both model they exhibited anti-inflammatory
effect in a dose Dependent manner which can be
comparable with that of Diclofenac.sod
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