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Evaluation of anti-inflammatory activity of leaf extract of Annona muricata
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ABSTRACT

Annona Muricata Linn. (Fam: Annonaceae) isawidely claimed medicinal
plant with wide ranging biological activity. Inthe present study, Petroleum
ether and ethanolic extracts of Annona muricata which is traditionally
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used inthetreatment of inflammation and fracture was screened for itsanti-
inflammatory activity by carragenan induced rat paw oedema method. Pe-
troleum ether extract showed significant (P<0.01) anti-inflammatory activ-
ity as compared to ethanolic extract.Results were comparable with stan-

dard drug (200 mg/kg,p.0).

INTRODUCTION

Annonamuricataisasmall evergreentree. Leaves
leatherly, ill-smelling, obovateor lanceolate, acute or
abruptly acuminate, glossy above and rusty beneath,
but at length glabrous, with the minute pocketsin the
axileof thelateral veinsscarcely perceptiblewithout a
lens. Flowerslarge, theinterior peta slapping. Fruits
very large, flesy, ovoid or heart-shaped, dark green,
theglabrousill-smeling skin bearing numerousrecurved.
Heshy spines, pulpwhiteandjuicy,pleasant withadight
mango like flavour.The Plant is native of tropical
America, India, Karnataka, Maharastraand Tamilnadu.

Traditionally the seedsare used asemetic and as-
tringent. In brazil theleavesare steeped in hot water or
ground with oil, and used asamaturant. Theroot is
conddered asantispasmodicand paradticidd, theleaves
aregiveninfeversneuragia, inflammeation, rheumatism
and also used intheform of apoulticeto produce sup-
purationt¥. Theflower budsand theflowersare con-
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Sdered an excellent remedly for cough, theunripefruits
when dried and powered aregivenin chronic dysentry,

and they are used for apthae in theform of ade-
coction, the seeds are valued for their astringent and
emetic propertied?3

The leaves of the plant contains steroidg?, fla-
vonoids® and tanning®. Till now no work has been
reported regarding antiinflammeatory activity of leaves
of Annona muricata. Hence, the present investigation
wasdesigned to evd uatefor anti-inflammeatory activity
andtojudtify it’suseintraditiona system of medicine.

MATERIALSAND METHODS

Plant material and extraction

The leaves of Annona muricata were collected
fromfarmsof Bellary districtsin Karnatakaand au-
thenticated by Dr.GR. Hegde, Professor and Head,
PG department of Botany, Karnataka University,
Dharawed, India
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Thedried |eaves of Annona muricatawasfinely
powdered, extracted with Pet-ether(60-80°c) and with
90% a cohol inaSoxhlet apparatusand extractswere
concentrated using rotary flash evaporator. Theresi-
due (Yield: 4.5% and 20% W/W) was dried in a
desicator. Theextract wasformulated into 12.5% W/
V suspension using 1% tween 80 asasuspending agent
indistilled water and used for the study!”#.

Phytochemical analysis

Priminary phytochemicd testsandthinlayer chro-
matographic studiesof theleaves of Petroleum ether
and ethanolicextract of A.muricataindicated the pres-
ence of steroids, flavonoids, tanninsand terpenoidsas
amgor phytoconstituents.

Animals

Thestudy was carried out usingWistar albino rats
of either sex weighing between 150-200 g and mice
wel ghing between 25-30 g. Which wererandomly dis-
tributed in control, standard and test groups of Six ani-
malseach. They were kept on astandard diet and wa-
ter adlibitum. .

Acutetoxicity studies

Albino miceof either sex weighing between 20-25
gwereused to determine LD 50 of the petroleum ether
and ethanolic extracts. 2% Gum acaciawas used as
suspending agent and extract wasadministered ordly.
Study was carried out as per “Up and Down or Stair-
case” method!¥. Petroleum ether and ethanolic extracts
of A.muricata did not show any toxicity and behav-
iora changesin miceupto 5000 mg/kg, Hence 1/10th
of thedosei.e 500 mg/kg, were selected to screen for
antiinflammeatory activity.

EXPERIMENTAL

Screening of anti-inflammatory activity

Edemarepresentstheearly phase of inflammation
in carrageenan induced rat paw edemaandisthesim-
plest and most widdly used modd for studying the anti-
inflammatory activity of new compounds®®, Ratswere
divided into four groupsof six animalseach. Thefirst
group served asthe control and recelved vehicleonly
(1%tween 80 solutionin ditilled water), second group
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of animals were administered with standard drug,
Ibuprofen (200mg/kg, orally). Third group wastrested
with petroleum ether extract (500 mg/kg, orally) and
thefourth group wastreated with ethanolic extract (500
mg/kg, orally). Thedose of extractswere selected on
thebasisof acutetoxicity test (LD, doseof extracts).
A mark was made on both the hind pawsjust below
thetibio-tarsd junction sothat every timethe paw could
be dipped in themercury column of plythysmograph up
tothemark to ensure constant paw volume. Thirty min-
utes after treatment, an inflammatory edemawasin-
ducedintheleft hind paw by injection of 0.1ml of car-
rageenan (1% w/v) inthe planetissue of the paw of all
the animals. The right paw served as areference to
non-inflammed paw for comparison. Therelativein-
creaseinthepaw volumewas measuredin control, stan-
dard and sampletreated groupsin thetime duration of
1, 2, 3,4 and 5 hr after carrageenan injection.

The degree of edemaformation was assayed by
the percentageincreasein paw treated with standard
drug and extracts of Annona muricata. These were
compared with theincreased paw volume of control
animas. Thus, percentageinhibition of paw volumein
treated animalsi.e. edemarate (E) % =( Vt/Vc)x100
whichwasused for cal culating the percentageinhibi-
tionrate (1)% = 1-(vt/vc)] x100. Wherevt andvcare
themean relative changesin the paw volumeof thetest
and control respectively.

Satistical analysis

The experimental results were expressed asthe
mean + standard error of mean (SEM). Thestatistical
significancewaseva uated by using the Student’st test.
Vauesof P<0.001 wereconsdered Satistically signifi-
cant(*?,

RESULTSAND DISCUSSION

ThePetroleum ether and ethanolic extractsof leaves
of Annona muricata was subjected for qualitative
anaysistoidentify the possiblechemical composition.
It showed thepositivetest for the presence of steroids,
flavonoids, carbohydrates,tanninsand terpenoids.

The petroleum ether and ethanolic extracts was
found to be non- toxic up to the dose of 5g/kg body
wt. hence 1/10th of thelethal dosei.e 500 mg/kg body
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TABLE 1: Anti-inflammatory activity of |leaf extractsof Annonamuricatain carrageenan Induced rat hind paw edemamodel

Groups Dose Paw volume (mean + SE) % Inhibition
(mg/kg, p.o) 1hr 2hr 3hr 4hr 5hr of edema
Control -- 1.367+0.009 1.398+0.008 1.421+0.006 1.476+0.010 1.543+0.01
Standard(Ibuprofen) 200 0.893+0.006 0.674+0.005 0.612+0.010 0.592+0.010*** 0.698+0.009  78.45%
Pet.etherextract 500 0.986+0.006 0.845+0.0003 0.826+0.0009 0.798+0.0006** 0.806+0.0009 66.37%
Ethanolic extract 500 1.381+0.007 1.28+0.004 1.071+0.006 1.043+0.008* 1.006+0.004  40.75%

Each value represents the mean + SE from 6 animals in each group ** P< 0.01, ***P< 0.001 as compared with control group (student-

t-test)
wt. wastaken astherapeutic dosefor the subsequent
study. In acutetoxicity study, no toxic symptomswere
observed for the drug up to 5000 mg/kg body weight.
So the /10" of the above dosei.e. 500 mg/kg was
selected to study the antiinflammeatory activity.
Resultsof antiinflammatory activitiesare presented
inTABLE 1. Carrageenan induced rat paw exhibited
meanincreasein edemavolume, throughout the obser-
vation period. Ibuprofensgnificantly reduced (P<0.001)
the paw volume after 1 hour with an inhibition of
78.45%. Petroleum ether extract showed significant anti
-inflammatory activity (P<0.01) as compared to
ethanolic extract and it was comparablewith the stan-
dard drug Ibuprofenwith aninhibition of 66.37% &t the
end of 4hr. The carrageenan model for inflammation
was chosen for thisstudy, asit isthewiddy used nox-
iousstimulusfor inducing edema. Thedevel opment of
carrageenan induced edemaishbiphasic, thefirst phase
isattributed to therelease of histamine5-HT and ki-
nins, whilethe second phaseisrelated to therel ease of
prostaglanding®* 13- Theanti-inflammeatory activity of lesf
extract of Annona muricata may be dueto presence
of steroids, flavonoids, tanninsand terpenoidswhich
play vitd roleininhibition of inflammation.

CONCLUSION

Thepetroleum ether extract of leavesof A.muricata
exhibited s gnificant anti-inflammatory activity (P<0.01)
ascompared to ethanolic extract. From theresultswe
can concludethat leaves of A.muricataare beneficia
inthetreatment of inflammation and pain threshold.
However, Further isol ation and characterizationisnec-
essary toidentify the phytoconstituents responsiblefor
theaboveactivity.
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