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ABSTRACT KEYWORDS
The anti-inflammatory and anal gesic effect of hexane, chloroform and metha- Analgesic;
nol extracts of theroot bark of Clausena dentata were evaluated in experi- Anti inflammatory;
mental animalsof either sex. The extractswere vacuum dried and tested for Clausena dentata;
analgesic activity in Wister mice and anti-inflammatory activity in Wister Paw edema.

ratsat oral doselevelsof 50,100 and 150 mg/kg body weight. Theanalgesic
activity was studied by tail-flick method using Paracetamol 100mg/kg oral
dose as standard. The basal reaction time to radiant heat was recorded by
pacing thetip (last 1-2 cm) of thetail onthe radiant heat source. A cut — off
period of 10 seconds was observed to prevent damage to the tail. The
reaction time was recorded at 15, 30, 45 and 60 min after treatment. The
percentage protection against tail-flicking was cal culated, allowing maxi-
mum tolerability time of 10 sec. Theanti-inflammatory activity was studied
by carrageenan induced paw-edema using Diclofenac Sodium at a oral
dose of 20mg/kg as standard. The initial paw volume was measured
plethysmographically within 30 sec of the injection. The relative increase
in the paw volume was measured in control, standard and extract treated
groups 1 hr and 4 hr after carrageenan injection. The hexane, chloroform
and methonolic extracts exhibited significant analgesic activity (p<0.01) at
adose of 150mg/kg. Anti-inflammatory activity of the extracts manifested
only after 4 hours of carrageenan administration. The percentage reduc-
tion of edema was found to be 73% with hexane, followed by 71% with
methanol and 55.2% with chloroform at 150mg/kg oral dose (p<0.01). The
results indicated that, the hexane extract of Clausena dentata exhibited
more significant activity at a dose of 150mg/kg than methanol and chloro-
form extractsin the treatment of pain and inflammation.
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INTRODUCTION modern medicine. They play animportant rolein pre-

ventive and curative treatment, despite advancesin

Medicina plantsplay asignificant roleinvarious modern medicine. The high cost of modern medicine,
ancient traditiond systemof medicinesuchasAyurveda,  their unavailability an most importantly, theseriousside
Siddha, Unani and Chinesetraditional medicinesand  effectsof certain drugshaveresultedinasignificant re-
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turntotraditiond medicine

Clausena dentata (Willd.) M.Roemisasmall tree
plant, belonging tothefamily of Rutaceaeand foundin
India, Sri Lankaand Chinal? Itispopularly known as
Anai chedi in Tamil. Clausena dentata isused by |o-
calsof Yercaud and BodaHillsfor itsmedicina and
nutritivevaue. The stem bark of Clausena dentatais
usedinveterinary medicinefor thetrestment of wounds
and sprains.¥ In Cambodiathe stem isconsidered bit-
ter tonic and astringent; theinfusionisgivenfor colic
painwithdiarrhoea® Theroot bark of Clausenadentata
wasfound to contain coumarins. Thedried powdered
root stock isused by thetribesin Chotanagpur region
of India for decayed teeth.¥ In the present study,
vacuum dried hexane, chloroform, and methanol ex-
tracts of Clausena dentata stem bark were evaluated
for their ana gesic activity by tail-flick method and acute
anti inflammatory activity by carrageenaninduced paw
edemamethod.

MATERIALSAND METHODS

Plant materialsand prepar ation of extract

Theroot bark of Clausena dentata was collected
from Kadagaman, Tiruvannamaai Digt, Tamilnadu, In-
dia. Theroot bark weredried in the shade and pulver-
ized to a coarse powder and was extracted by mac-
eration successively with hexane, chloroform, metha
nol for 72 h and concentrated at 40°c under reduced
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pressure using Buchi R-153 Rotavapor. The extracts
werenamed HE, CE, and ME for hexane, chloroform
and methanol respectively.®

Animal

Wigter dbino mice (25-35g body welght) and Widter
abino rats (180-200g body weight) of either sex were
procured from the animal house of Sri Ramachandra
University, Tamil Nadu, Indiaafter obtai ning approva
fromthelngtitutiona anima ethical committee. Theani-
malsweremaintained in colony cagesat atemperature
of 25+2°¢, relative humidity of 45-55%, maintanted
under 12 hrslight and dark cycle (0600 to 1800h-light
: 1800to 0600 h- dark). The animals were fed with
standard animal feed (Hindustan lever |td) and water
ad libitum. All the anima swereacclimatized for aweek
beforeuse.HE, CE and ME weredissolvedin 1%tween
80 and administered ordly by using feeding canula
Analgesic activity by tail-flick method
The analgesic activity was determined by tail- flick
method using Wister albino miceof either sex selected
by random sampling technique.® The basal reaction
time to radiant heat was recorded by pacing the tip
(last 1-2 cm) of thetail ontheradiant heat source. A cut
— off period of 10 seconds was observed to prevent
damageto thetail. Paracetamol at adoselevel of 100
mg/kg (SC) wasadministered asstandard drug for com-
parison. Theextractsat 3 doselevels (50,100,150 mg/
kg) wereadministered per ord. Thereactiontimewas

TABLE 1: Analgesicactivity of Clausena dentata root bark extracts:

Mean time(in sec) £SD

Sr. Treatment Dose %

No (n=6)/group (mg/kg) 15min 30min 45min 60min Protection

1. Control 1% Tween80 3.50+0.080 350+0.080  3.40+0.080 3.40£0.080  ---------

2. Paracetamol 100 6.15+0.105 6.15+0.105  8.20+0.08  9.2'+0.08 92

3. Hexane (HE) 50 3.50+0.116 350+0.116  4.01+0.147 4.16+0.103 41.6
100 4.05+0.151 435+0.137  4.63+0.121 5.11°+0.147 51
150 5.10°+0.080 5.40'+0.080  7.0'+0.080  7.60+0.080 76

4. Chloroform (CE) 50 3.50+0.080 3.50+0.051  3.51+0.041  3.71+0.07 37
100 3.73+0.051 3.93+0.103  4.18+0.187 4.65'+0.147 46.5
150 4.50+0.080 4.80+£0.080  5.10'+£0.080 6.70+0.080 67

5. Methanol (ME) 50 3.51+0.11 3.70+0.080  350+0.07  3.88+0.07 38
100 3.93+0.050 4.1140.750  4.40+0.080  4.71+0.200 47
150 4.80::0.080 5.05+0.100 6.80'+0.080 7.10°+0.08 71

(n=6) Values are expressed as Mean+ S.D, *p <0.01 when compared with control group.
———————, Natural Products
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recorded at 15, 30, 45 and 60 min after trestment. The
percentage protection against tail-flicking was cal cu-
lated, dlowingmaximumtolerability timeof 10 sec. The
analgesic activity datawere presented in TABLE 1.

Acuteanti inflammatory activity

The acute anti inflammatory activity was
evaluvated by carrageenan —induced paw edema
methodin Wister abino rats of either sex by using a
plethysmograph. Diclofenac sodium (20 mg/kg) was
administered asastandard drug.l? Theanimalswere
divided into groups as shown in TABLE 1. Acute
inflammation was produced by subplantar injection
of 0.1 ml of 1%W/V suspension of carrageenan with
2% gum acaciain normal saline, intheright hind paw
of therats, one hour after oral administration of the
extracts at 3 dose levels (50,100,150 mg/pug) per
ora by feeding cannula. Theinitial paw volumewas
measured plethysmographically within 30 sec of the
injection. Therelative increase in the paw volume
wasmeasured in control, standard and extract treated
groups 1 hr and 4 hr after carrageenaninjection. The
percentage increasein the paw-volumein animals
treated with standard drug and the extracts of
Clausena dentata were compared with theincrease
in paw-volume of untreated control animals.2% The
percentageinhibition of edemawas cal culated by us-
ingtheformula

(C-9
C

% inhibition = x 100

Where C = mean relative changes in the paw volume of the
control, S= mean relative changesin the paw volume of thetest

Satistical analysis

Thevaueswereexpressed asmean+S.D. Statis-
tical significancewascal culated by using student’s T-
test.110

RESULTS

Carrageenan-induced paw edemamethod

Inthe present study, analgesic activity by tail flick
method showstheresultsgivenin TABLE 1. It was
observed that HE, CE and ME exhibited analgesic ac-
tivity at agraded doseresponse. Among the extracts,
HE (76%) had greater activity than ME (71%) and CE

(67%) at thedoselevel of 150mg/kg . Theresults of
anti-inflammatory activity wereexpressed in TABLE
2. Inacuteanti-inflammatory mode!, significant activity
of theextractsmanifested only after 4 hoursof carrag-
eenan administration. The percentage reduction of
edemawas found to be greater with HE (73%), fol -
lowed by ME (71%) and CE (55.2%) at adose of 150

mg/kg body weight.

TABLE 2 : Acute anti-inflammatory activity of Clausena
dentataroot bark extracts

M ean paw volume + SD.

Src; TREATMENT DOSE %

N (mg/kg) 1hr 4 hr Reductior
of edema
0,
1 Control (1% 0.16920.001 0.170:0.001  -cecces
Tween 80)
2 g‘)‘é'."fe”ac 20 0.231'+0.001 0.045+0.001 735
lum
3. Hexane (HE) 50  0.182+0.005 0.138+0.001 18
100  0.182+0.005 0.107+0.001 37
150  0.180'+£0.004 0.044 +0.002 73
4. (ngofofm 50  0.181+0.001 0.140:0.001 14
100  0.178+0.004 0.122+0.001 21

0.175'+0.004 0.081°+0.001 52
0.170+0.001 0.137+0.004 17
100  0.169+0.011 0.109+0.007 35
150 0.167+0.011 0.049 £0.082 71

150
5. Methanol (ME) gg

(n=6) Values are expressed as Mean+ S.D, *p <0.01when com-
pared with control group.

DISCUSSION

Inflammation has different phases; thefirst phaseis
caused by anincreasein vascular permeability, the sec-
ond oneby infiltrate of leucocytesand thethird one by
granulomaformation. We determined anti-inflammeatory
activity by usinginhibition of carrageenan-inducedin-
flammation whichisoneof the most feasible methods
to screen anti-inflammatory agents. The development
of carrageenan-induced edemaisbi-phasic; thefirst
phaseisattributed to there ease of histamine, serotonin
and kinins and the second phaseisrelated to there-
lease of prostaglandins and bradykinins.™-1% We ob-
served that hexane, methanol and chloroform extracts
showed significant inhibition against carrageenan-in-
duced paw edemain the dose dependent manner. 1261
Thisresponsetendency of the extract in carrageenan-
induced paw edemareveal ed good periphera anti-in-
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flammatory propertiesof the hexane extract. Thisanti-
inflammatory effect of may be dueto the presence of
flavonoidsand coumarinsnamely impertanin, dentain
and nordentain in theroot bark. It has been reported
that anumber of flavonoi dspossessanti-inflammatoryt*?
and analgesic™® activities. Havonoidsareknowntoin-
hibit the enzyme prostaglandin synthetase, more spe-
cifically the endoperoxidase and reported to produce
anti-inflammatory effects* Since, prostaglandinsare
asoinvolvedinthepain perception; inhibition of their
synthes smight bethe possiblereasonfor theanalgesic
activity of theethanolic extract. Literaturereveadsthe
presence of coumarins namely; 3-(1,1-dimethylallyl)
xanthyletinintheroot and stem bark of Clausenaden-
tate.*?4 Studies done by O-Kennedy and Thones®
have established theandgesic activity of coumarin, The
presence of coumarinsin Clausena dentata may be
responsiblefor itsana ges ¢ and anti-inflammatory ac-
tivity. Thus, it isconcluded that the hexane, chloroform
and methanol extractsof root bark of Clausena dentata
produces significant analgesic and anti-inflammatory
activitiesin dose dependent manner.
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