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ABSTRACT

Methanolic extract of stem bark of Cedrus deodara, an Indian medicinal
plant was screened for its anti-inflammatory and analgesic activity against
carrageenan induced rat paw edema and acetic acid induced writhing in
Albino rats was compared with Aspirin and Diclofenac sodium. The tests
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were conducted in laboratory maintained albino rats at doses of 50mg/Kg
and 100 mg/kg. It showed significant anti-inflammatory activity at dose of
100mg/Kgi.e43.47% inhibition. It also showed analgesic activity of 55.80%

protection at dose of 100mg/Kg.

INTRODUCTION

Cedrusdeodara (Pianacese) hastraditiondly been
used inmany partsof Indiafor itsdiuretic, anti-inflam-
matory, anticonvul sant, antibacterial, antistressand
antihepatotoxic properties™??; itisalso used in treat-
ment of fevers, flatulence, pulmonary and urinary dis-
orders, rheumatism, piles, kidney stones, insomnia, dia-
betes etc.!.1t has been used as an antidote to snake-
bites®. Itisalarge evergreen coniferoustreereaching
40-50mtall, exceptional ly 60m, with atrunk upto 3m
diameter. It hasaconic crownwith level branchesand
drooping branch lets®. The leaves are needle-like,
mostly 2.5-5cmlong, occasionaly upto 7cmlong, den-
der (Imm thick), bornesingly on long shoots, andin
denseclustersof 20-30 on short shoots; they vary from
bright green to blue-greenin colour. Thefemale cones
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are barrel-shaped, 7-13cm long and 5-8 cm broad,
and disintegratewhen mature (in 12months) torelease
thewinged seeds. Thema e conesare4-6cm long, and
shedtheir polleninautumn.

Phytochemica investigation showed that Cedrus
deodaracontainsalarge number of compounds such
asflavonoids(deodarin, taxifolin, quercetinl, Aleoresin,
Turpentine, Atlantone) and Sequiterpenes like
himachalol. The plant containsheavy metalslikeAr-
senic, Cadmium, Lead and Mercury not more than
1ppm. Older literature suggeststhat the characteristic
odour of C. deodorais dueto the presence of p-me-
thyl-6-3- tetrahydroacetophenone, but theoil aso con-
tains p-methyl acetophenone, cis- and trans- atlantones,
o- and 3-himal chenes, ar-dihydroturmeroneaswell as
(+)-himacha ol and (+)-alohimacha ol, anongst others.
Theoil sold to aromatherapistsisusualy rectified the
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unrectified oil isdirtier and morecrudely resnousand
urinic, also possessing aslight cassisnote®. We are
interested in searching the most effectiveand safein-
digenous analgesic and anti-inflammeatory preparation
andto providean experimenta basisfor theefficacy of
and gesic and anti-inflammeatory preparationwhichwere
aready used in Ayurveda. We are also interested in
comparing the methanolic bark extract of C. deodora
with standard drugsAspirin and Diclofenac sodium.

MATERIALSAND METHODS

Extraction of powder usng soxhlet apparatus

The Cedrus Deodara powder was collected from
Ayurvedic hospital, Hubli. About 10g of powder was
extracted using soxhlet gpparatusfor 16 hoursin 100ml
of solvent (i.e. 98.22% Methanol).This processwas
carried out for successive days and thethick crude ex-
tract wasdried for 4-5 daysin open air. 2509 of pow-
der yiddsaround 13-14g crude extract.

Confirmatory tests

To confirmthe crude extract somequalitativetests
liketest for Carbohydrates, Proteins, Amino acids, Fla
vonoidsandAlkaloidswere carried out!”.

Major tests

Animals Theanimasusedinthe present experimentd
work aremainly colony breed albino rats of either sex
wel ghing between 150-200gmswere obtained from the
anima houseof SCSPharmacy College, Hargpanahalli.
Theanimasare maintained under standard |aboratory
conditions(light period of 12hrg/day and temperature
27°C+2°C), with free access to food, water and libi-
tum. Each group consisted of 6 animalsof either sex
randomly selected.

Drugs. Thefollowing drugswereusedin our experi-
menta work

1. Aspirin—for testing peripheral activity

2. Diclofenac Sodium- for testing anti-inflammatory
activity

3. Carrageenan- asaphlogistic agent

4. Gum acacia- assuspending agent.

Drug preparation & dosesof drugs
1. Standard drugswere suspended in 2% gum acacia
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inwater & administered dose of 10mg/Kg.

2. Cedrusdeodara methanolic stem bark extract was
suspended in 2% gum acaciain water and adminis-
tered inadose of 100mg/Kg.

3. 3.Carrageenan (1%) was suspended in normal sa-
lineandinjectedinadoseof 0.1 ml 1%w/v suspen-
sion of carrageenan wasinjected into the subplantar
region of theleft hind paw toal group of animals.

4. Doses of the drugswere cal culated for each animal
based on the body wei ght and respective volumes
wereadministered.

Plethysmograph

Mercury Plethysmograph isused to measure paw
edemainabinorats. Fabrication of thisinstrument con-
sgstsvertica glasscylinder whichis8cminlengthand
14mminsidediameter. Thecylinder isconnectedtoa
graduated pi pette by means of connecting rubber tube
of 3mm diameter. The pipette capacity is2ml and di-
vided into 200 divisions. Thepipetteisconnectedtoa
glasssyringewith pressuretubing. Thezeromark isso
adjusted that mercury level wasadjusted zero mark by
the help of syringe. The hind paw of therat was made
todipinthemercury incylinder. Asaresult thelevel sof
mercury go little higher keeping the paw insdethecyl-
inder. Thelevel of mercury wasbrought down by draw-
ing piston of syringe. Thisresult inelevation of mercury
level inpipetteand theamount of increasefrom O marks
on pipetteistaken asactual increasein paw volume.
This procedure needs two operators 1 to dip the rat
paw and the other to adjust mercury levels.

Excluson criteria

1. Weight of therats below 150gmsand above
2. Morethan 4 months of age

3. within21daysof life

4. Anyvisbledisease

Evaluation of anti-inflammatory activity

Theextract (suspended in 2 % agueous gum aca
cia) wasscreened for anti-inflammatory activity by car-
rageenan induced hind paw edemamethod in albino
rats(Wistar strain of either sex, 150-2000)"8. Ratswere
dividedinto four groupsof six animaseach. Group |
servedas control received 0.2ml 2% aqueous gum
acacia, Group Il served as standard received 10mg/
kg, p.o. of diclofenac sodium and groupslil & group
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IV were treated with 50 & 100mg/kg, p.o. of test
extract in 2% agueousgum acacia.

After 1hr, 0.1ml of 1%w/v suspension of carrag-
eenanwasinjected into the subplantar region of thel eft
hind paw toa group of animals. The paw volumewas
measured plethysmographicaly after 3 hrsof carrag-
eenan adminigration and the%inhibition of edemawas
caculated®.

The percentageinhibition of paw volumewascal-
culated by using theformula
% Inhibition =(1-Vt/Vc)x100
Where, Vt=Mean increase in the paw volume in test animals
group; Vc=Mean increasein the paw volumein control group.

Statistical significancewasandysed usng oneway
ANOVA followed by Turkey-K rammer multiple com-
parison test and P<0.001 was considered significant.

Evaluation of analgesic activity

Acetic acid induced writhing model wasused to
evaluate analgesic activity of thecompounds. After an
over night fast, mice(20-25g) weredivided into four
groupsof six eachand 0.6%v/v aceticacid (dose 1ml/
100g body weight) wasadministeredip. . Group | (Con-
trol) received 0.2ml of . 2% agueousgum acacia, group
[I(standard ) received aspirin 100mg/kg body weight
& groups Il & IV wereadministered oraly withthe
suspension of test extract in 2% agueousgum acaciaat
dosesof 50 & 100mg/K g body weight of theanimals 1
hr beforetheinjection of acetic acid. The numbers of
writhes[congtriction of abdomen, turning of trunk (twist)
and extension of hind legs] wererecorded 10 min after
administering acetic acid for next 20min. The percent-
ageprotection for each group wascd culated and com-
pared with the control 11, Statistical significancewas
analysed using oneway ANOVA followed by Turkey-
Krammer Multiple Comparison Test and P<0.001 was

Figurel: Carrageenaninduced rat paw edema

consdered significant.

The percentage protectionwascd culated usngthe
formula
% protection= (M ean no. of writhingsin control gr oup—Mean
no. of writhingsin treated group/M ean no. of writhingsin
control group)x100

RESULTS

Test extract exhibited dose dependent significant
analgesic & anti-inflammatory activity compared to
control groups. In the present study analgesic & anti-
inflammatory activity of the extract wasfound less ef-
fectivethan therespective reference standard drugs.

DISCUSSION

The Phytochemical research hasdemonstrated the
presence of flavonoidsin Cedrusdeodara, which may
haveroleinitsanti-inflammatory and analgesic activity
and theresultsweredisplayedinTABLE 1.

The complete process of inflammation generally
consstsof threephases, viz. (1) dilatation andincreased
permesbility of small blood vesselsresultingin edema
and swdling, (2) immigration of leukocytesfromvenules
and capillary, cdlular infiltration and generad mopping
of reaction (3) proliferation of fibroblastsand synthesis
of new connectivetissueto repair theinjury .

Painisproduced whenthereisphysiological a-
teration dueto diverseconditionsof noxiousstimuli and
aso produced by inflammeation. No singleanima moded

TABLE 1. Qualitative tests

Qualitativetests Confirmatory tests
Molish test
Barfoed’s test
Benedict’s test
Millon’s test
Xanthoproteic test
Biuret test
Ninhydrin test
Shinoda test
Alkaline reagent test
Zinc-hydrochloric test
Ferric chloride test
Drangendroff’s test
Mayer’s test
Hager’s test
Wagner’s test

Results

Test for carbohydrates

Test for proteins

Test for flavonoids

I

Test for alkaloids

+Positiveresult; -Negative result
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TABLE 2: Results of anti-inflammatory activity

Grou Paw volume after %

P 3hr sStSEM Inhibition
Control 0.92+0.06 -
Standard diclofenac 0.29+0.02* 68.47
Test extract

50mg/kg 0.67+ 0.04* 27.17
Test extract

100mg/kg 0.52 + 0.04* 43.47

Results are mean £SEM (n=6); * P<0.001 vs control

TABLE 3: Results of analgesic activity

Group Mean no. of writhings % Protection
Control 34.28+4.26 -
Standard aspirin 08.46+ 1.20* 75.32
Test extract 50mg/kg 22.80+ 3.18* 33.48
Test extract 100mg/kg 15.15+ 1.80* 55.80

Results are mean £SEM (n=6), *P<0.001 vs. control

can thus be sufficient to assess, theanalgesic and anti-
inflammatory effect of drugs. Thereforein the present
study , the anal gesic and anti-inflammatory effect of
Cedrusdeodara wasstudied intwo models, viz Car-
rageenan induced paw edemaand acetic acid induced
writhing method were empl oyed.

Inthis study the anti-inflammatory and analgesic
effect of Cedrus deodara was compared with
control (group I) and standard drug(group I1). Theinhi-
bition of Carrageenaninduced inflammationinratsisan
established model to screen compoundsfor potential
anti-inflammatory activity. The devel opment of Carra-
geenaninducedinflammationishi-phasic; thefirst phase
occurswithin onehour of Carrageenan administration
and attributed to the rel ease of serotonin and histamine
from the mast cdll, the second phase(occur after more
than one hour) ismediated by anincreased rel ease of
prostaglandinsin theinflammatory areaand continuity
between thetwo phasesis provided by Kinins.

Inour present study, in Carrageenan induced paw
edema, the Cedrus deodara agueous stem bark ex-
tract treated group showed highly sgnificant anti-inflam-
matory activity(inhibition of paw edema), when com-
pared to control and standard drug treated
groups(p<0.001) and the results were displayed in
TABLE2.

Theandges cactivity of Cedrusdeodaramethanalic
bark extract wasstudied in acetic acid induced writhing
method showed significant anagesic effect (p<0.001)
adtheresultsweredisplayedinTABLE 3.
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