
Analgesic and antipyretic activity of leaves of Annona muricata

INTRODUCTION

Annona muricata is a small evergreen tree. Leaves
leatherly, ill-smelling, obovate or lanceolate, acute or
abruptly acuminate, glossy above and rusty beneath,
but at length glabrous, with the minute pockets in the
axile of the lateral veins scarcely perceptible without a
lens. Flowers large, the interior petals lapping. Fruits
very large, flesy, ovoid or heart-shaped, dark green,
the glabrous ill-smelling skin bearing numerous recurved.
Fleshy spines, pulp white and juicy, pleasant with a slight
mango like flavour.

The Plant is native of tropical America, India,
Karnataka, Maharastra and Tamilnadu.

Traditionally the seeds are used as emetic and as-
tringent. In brazil the leaves are steeped in hot water or
ground with oil, and used as a maturant. The root is
considered as antispasmodic and parasiticidal, the leaves
are given in fevers, neuralgia, rheumatism and also used
in the form of a poultice to produce suppuration[1]. The
flower buds and the flowers are considered an excel-

lent remedly for cough, the unripe fruits when dried and
powered are given in chronic dysentry, and they are
used for apthae in the form of a decoction, the seeds
are valued for their astringent and emetic properties[2,3].

The leaves of the plant contains steroids[4], fla-
vonoids[5] and tannins[6]. Till now no work has been
reported regarding analgesic and antipyretic activity of
leaves of Annona muricata. Hence, the present inves-
tigation was designed to evaluate for analgesic and an-
tipyretic activity and to justify it�s use in traditional sys-

tem of medicine.

MATERIALS AND METHODS

Plant material and extraction

The leaves of Annona muricata were collected
from farms of Bellary districts in Karnataka and au-
thenticated by Dr.G.R.Hegde, Professor and Head, PG
department of Botany, Karnataka University, Dharawad,
India.
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Annona muricata Linn. (Fam: Annonaceae) is a widely claimed medicinal
plant with wide ranging biological activities. In the present study, ethanolic
and aqueous extracts of leaves of Annona muricata was screened for
analgesic and antipyretic activity in albino rats using various experimental
models viz acetic acid induced writhing method, hot plate method and
yeast induced pyrexia. The ethanolic extract (500 mg/kg, p.o) exhibited
significant analgesic and antipyretic activity as compared to aqueous ex-
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The dried leaves of Annona muricata was finely
powdered, extracted with 95% alcohol and distilled
water in a Soxhlet extract and concentrated using ro-
tary flash evaporator. The residue (Yield: 25% and 12%
W/W) was dried in a desicator. The extract was for-
mulated into 12.5% W/V suspension using 1% tween
80 as a suspending agent in distilled water and used for
the study[7,8].

Phytochemical analysis

Preliminary phytochemical tests and thin layer chro-
matographic studies of the leaves of ethanolic and aque-
ous extract of A.muricata indicated the presence of
steroids, flavonoids, tannins and terpenoids as a major
phytoconstituents.

Animals

The study was carried out using Wistar albino rats
of either sex weighing between 150-200 g and mice
weighing between 25-30 g. Which were randomly
distributed in control, standard and test groups of six
animals each. They were kept on a standard diet and
water ad libitum. The rectal temperature was recorded
using digital theromometer and rats having temperature
between 36oC and 37oC were selected for the study.

Acute toxicity studies

Albino mice of either sex weighing between 20-25
g were used to determine LD 

50
 of the ethanolic and

aqueous extracts. 2% Gum acacia was used as sus-
pending agent to suspend the extract and was adminis-
tered orally. Study was carried out as per �Up and Down

or Staircase� method[9]. Ethanolic and aqueous extracts
of A.muricata did not show any toxicity and behav-
ioral changes in mice up to 5000 mg/kg, Hence 1/10th

of the dose i.e 500 mg/kg, were selected to screen for
analgesic and antipyretic activity.

EXPERIMENTAL

Analgesic activity

a. Acetic acid induced writhing method

Anagesic activity was evaluated by acetic acid in-
duced writing method using Wister albino mice (25-30
g). The alcoholic and aqueous extract was administered
orally (500 mg/kg body wt.) to the test group animals

30 minutes prior to the administration of writhing agent
(0.6% v/v aqueous acetic acid, 1ml/100 g by i.p route).
Aspirine (100 mg/kg body wt.) served as standard.
Writhings produced in the mice were observed for 30
minutes and compared with the standard[10].

b. Hot plate method

Glassman�s method was used. The extract was

administerd orally to a group of six mice after overnight
fast. The time of reaction to the pain stimulus of the
mice placed on the heated plate at 55+0.5 oC was re-
corded at different time intervals. The increase in reac-
tion time against control group was calculated. Another
group of animals recived Pentazocin (10mg/kg) by i.p.
route[11].

c. Antipyretic activity

Antipyretic activity was evaluated by Brewer�s
yeast induced pyrexia method. Fever was induced by
injecting 20 ml/kg body wt. of 15% aqueous suspen-
sion of yeast in sterile water by subcutaneous route.
Eighteen hours after the induction of pyrexia, first group
of animals received 500 mg/kg of ethanolic and aque-
ous extract and the third group received 100 mg /kg of
aspirin which served as standard for comparison. Rec-
tal temperature was recorded before as well as after
18 hours of yeast administration at different time inter-
vals[12].

Statistical analysis

The data were expressed as MeanSEM (n=6).
The data were analysed using Student�s �t�-test. P<0.01

were considerd statistically significant.

RESULTS AND DISCUSSION

The ethanolic and aqueous extracts of leaves of
Annona muricata was subjected for qualitative analy-
sis to identify the possible chemical composition. It
showed the positive test for the presence of steroids,
flavonoids, carbohydrates, tannins and terpenoids.

The ethanolic and aqueous extracts was found to
be non- toxic up to the dose of 5g/kg body wt. and
hence 1/10th of the lethal dose i.e 500 mg/kg body wt.
was taken as therapeutic dose for the subsequent study.

In acetic acid induced writhing test, ethanolic ex-
tract (500mg/kg, p.o.) reduced writhing counts, pro-
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ducing 69.64% analgesia (TABLE 1) Aspirin signifi-
cantly increased the pain threshold and produced 81.3%
analgesic effect.

Analgesic activity by hot plate method was carried
out further to confirm the efficiency of the extract in
reducing pain. The results indicated that extract has
comparable analgesic effects. Pentazocin was used as
a standard and exhibited significant(P<0.001) analge-
sic activity. Results are depited in the TABLE 2.

The results of antipyretic activity are given in TABLE
3. After 18 hours of Brewer�s yeast injection, the ex-

perimental rats showed a mean increase of about 1oC
in rectal temperature. Ethanolic extract produced sig-
nificant antipyretic activity (p<0.01) from third hour
onwards till the end of the study as compared to aque-
ous extract. Aspirin showed significant (p<0.001) anti-
pyretic activity throughout the observation period up to
5 hours.

It is well known that most of the anti-inflammatory
analgesic drugs possess antipyretic activity. Ethanolic
extract of leaves produced marked analgesic and anti-
pyretic activity in rats. In general, NSAIDs produce

their antipyretic action through the inhibition of PG syn-
thetase within the hypothalamus[13]. Although there is
evidence of the extract to interfere with PG synthesis in
hypothalamus , it appears that antrpyretic action of the
extract may be related to the inhibition of PG synthe-
sis[14,15]. The present study demonstrates that the
ethanolic extract of leaves of Annona muricata exhib-
ited significant antipyretic and analgesic activities. The
presence of steroids, flavonoids, tannins and terpenoids
in the ethanolic extract may be responsible for the above
activity. Aqueous extract showed moderate activity as
compared to ethanolic extract.

Results were comparable with standard drug aspi-
rin and pentazocin at a dose of 100 mg/kg and 10 mg/
kg respectively.

CONCLUSION

The ethanolic extract of leaves of A.muricata ex-
hibited significant analgesic and antipyretic activity
(P<0.01) as compared to aqueous extract. From the
results we can conclude that leaves of A.muricata are
beneficial in the treatment of pyrexia and pain
threshold.However, Further isolation and characteriza-
tion is necessary to identify the phytoconstituents re-
sponsible for the above activity.

ACKNOWLEDGMENTS

Authors are thankful to president and Principal,
S.E.T�s College of Pharmacy, Dharwad, Karnataka for

providing necessary facilities to carryout the research
work.

REFERENCES

[1] K.RKirtikar, R.D.Basu; �Indian Medical Plants�,

International Book Distributors, Dehradun, 1, 68-

TABLE 3 : Effect of ethanolic and aqueous extract on yeast induced pyrexia in rats

Mean change in temperature 
Treatment Dose 

Predrug rectal 
temperature 

Temperatureafter18 hrs 
of yeast injection 1hour 3hour 

5hour 

Vehicle - 36.660.07 37.430.07 37.800.22 38.010.21 37.880.17 
Ethanolic extract 500mg/kg 36.630.10 37.730.03 37.430.16 37.080.04* 36.480.15** 
Aqueous extract 500mg/kg 37.350.12 38.850.05 38.54  0.17 37.990.05 37.950.12* 
Aspirin 100mg/kg 36.200.05 37.330.11 36.83  0.20 36.500.07** 36.330.03** 
 Values are mean + SE from 6 animals in each group; *p<0.01; **p<0.001 as compared with control group

TABLE 1: Effect of ethanolic and aqueous extract on acetic
acid induced writhings

Treatment Dose Number of 
writhings 

%Anagesia 

Control - 41.7 ± 0.79  
Ethanolic extract 500mg/kg 10.83 ± 0.47 69.64%** 
Aqueous extract 500mg/kg 16.28 ± 0.74 55.48%* 
Aspirin 100mg\kg 7.8 ± 0.252 81.33%** 

Values are meanSE from 6 animals in each group; *p<0.01;
**p<0.001 as compared with control group

TABLE 2: Analgesic activity of ethanolic and aqueous extract
by hot plate method

Values are mean  SE from 6 animals in each group; *p<0.01;
**p<0.001 as compared with control group

Treatment Dose 1 hour 2 hour 3 hour 
Control - 1.50±0.52 1.50±0.58 2.00±0.00 
Ethanolic extract 500mg/kg 2.80±0.25 4.50±0.12 5.40±0.25** 
Aqueous extract 500mg/kg 1.98±0.24 3.46±0.41 4.89±0.23* 
pentazocin 10mg/kg 4.30±0.121 6.40±0.48 6.80±0.21** 



.158 Analgesic and antipyretic activity of leaves of Annona muricata

Full Paper
NPAIJ, 4(2) August 2008

An Indian Journal
Natural ProductsNatural Products

69 (1995).
[2] B.O.Oguntomein; Fitoterapia, 58, 411-413 (1987).
[3] Pino, A.Jorge; J.Essent.Oil Res., 12, 613-616 (2000).
[4] B.J.Sharma; �Thin Layer Chromatography�, INC,

Newyork, 2nd Edn., 119-123 (1986).
[5] E.Staul; �Thin Layer Chromatography� , Heidelburg,

New york, 2nd Edn., 362-365 (1990).
[6] H.Wagner, S.Bladet; �Plant Drug Analysis�, New

York, 2nd Edn., 192-196 (1994).
[7] K.R.Brain, T.D.Tuner, �The Practical Evaluation of

Phytopharmaceuticals�, Wright-scientechnica,
Bristol, 153-156 (1965).

[8] K.Peach, M.V.Treasy; �Modern Method of Plant

Analysis�, Narosa Publishing House, New Delhi,

219-222 (1995).

[9] M.N.Ghosh, �Fundamentals of Experimental phar-

macology�, 2nd Edn., Scientific Book Agency,
Calcutta, 3, 156-158 (1986).

[10] L.B.Witkin, C.F.Hebner, F.O.Gaddi, E.Keefe,
P.Spitaletta, J.Plume; J.Pharmacol Exp.Ther., 133,
400-404 (1961).

[11] R.A.Turner, P.Harborn, �Screening Methods in

Pharmacology�, Academic Press, New York and

London, 2, 231-233 (1971).
[12] J.J.Loux, P.D.Depalma, S.L.Yankell; Toxicol.Appl.

Pharmacol., 22,672-675 (1972).
[13] W.O.Clark, H.R.Cumby; J.Physiol., 248, 625-628

(1975).
[14] R.Zeil, P.Krupp; �Temperature Regulation and Drug

Action�, Indian Drugs, 233-236 (1975).
[15] Y.Goda, M.Katayama, K.Ichikawa, M.Shibuya,

F.Kiuchi; Chem.pharm.Bull., 33, 5606-5608 (1985).


