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Abstract:

Crateva religiosa is popular traditional medicinal plant in rural bef India for inflammatory conditions and kidney
stones. The study was intended to evaluate thardl@mmatory potential o€rateva religiosa and give a scientific
basis for this. Acute and cronic inflammation waduced by inflammogens like carageenan, histantkd ,and
formalin. The reduction in the volume displacemeinthe paw as compare to the control was considasetie anti-
inflammatory effect of the extracts The alcoholtaqueous extracts of the plant were administeradiose of 250
and 500 mg/kg to the animals oraly one hour befloeeinduction of inflammaogens. Both the extratisven dose
dependent decrease in the paw edema in tested lanimacarageenan induced inflammation the extrabtsws
significat activity (p<0.001) at 6 hours. The extsmaare also significantly supress the inflammaiiotiuced by
mediators like histamine and 5HT. In chronic inflaation induced by formalin the extracts show sigaiit
(p<0.05) activity in the second phase ie aft8rd@y in a 10 day study. Among the extracts alcaheditracts show
more profound effect than the aqueous effect wharh be correlated to the presence of flavonoidstidtedpinoids
in it. The current study thus supports the traddiautilization of this plant against the inflamrmat disorders.
Keywords. Alcoholic extract, Aqueous extract, Carrageenarnu¢ed edema, Cotton pellet induced granuloma

Crateva religiosa.
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Introduction:

Inflammation is a pathophysilogical response tapjleads to the accumulation of various mediatibes
Prostaglandins, Histamines, 5-HT, Leukotrines etbasite of injury. Though it is a defense medsianof the body
different events and complex mechanisms involvet iare responsible to maintain and aggravate mgpg of
inflammatory disorders including Rheumatoid aribritRA) [1]. Inflammatory diseases are currentlgated with
steroidal and nonsteroidal anti-inflammatory dr§ySAIDs) [2]. Unfortunately, both of these widelyegcribed
drug classes have significant negative side effeettucing their use in certain segments of theulaipn [3, 4].
Hence, there is a need to develop new drugs witklmaodes of action that do not produce consideraidle effects.
The use of traditional medicine and medicinal daimt most developing countries, as a normativesbfsi the
maintenance of good health, has been widely obddije Natural product-based anti-inflammatory agewith a
transcriptional mode of action, good efficacy, émaer risk of side effects offer promising treatrhand prevention
of inflammation-related conditions

Crateva religiosa hook & frost belonging tomily Capparidaceae (cappaceae) is a tree usuallydfin the
vicinity of temples of central and eastern India7J6lt is popularly known as pasugandha in Sanskhitee legs
capper in English, varuna in hindiEthanomedicallg plant used as diuretic, laxative, lethinotdpéntirheumatic,
tonic antiperiodic etc. In folklore the bark is s@dly used in urinary disorders including kidneydabladder stone ,
caliculi effection, anti emetic etc [8,9]. The peas study is an attempt to give a scientific primfthe use of this
plant against inflammatory conditions taking rabagnal model.

Materials and methods
Plant material

The plant was collected from rural belt of Bhubswwar, Orissa. The plant was identified and auiteted in
Regional Research Laboratory, Bhubaneswar, Oriisde. The voucher specimen bearing no.9995 wasesiigu at
the herbarium of Regional Research Laboratory Bhebaar for further reference. The bark was colteatebulk

and washed with tap water to remove the soil andpdirticles and then shad dried. The dried phaaterials were
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milled into coarse powder by a mechanical grinded gieved in sieve 20. The course powder was dgttac

successively using soxhlet apparatus with Etha®8P4) and water for 72 hour [10,11]. The extractsrewe
concentrated by distillating off the solvent undeduced pressure and kept inside desiccators. Thé Weld was
calculated separately for each extract with resfeettte air dried weight.
Experimental animals

Adult male albino mice 20-25gm and rats 150208 were used for the study. Animals were kepth@ t
animal house of university department of pharmacaltsciences, Bhubhaneswar, maintained under atdnd
husbandry condition with free access to food antemam libitum. The animals were acclimatized for 7 days to the
laboratory conditions before doing experiments. thik experiments were carried out according tol&teC and
CPCSEA guidelines.
Acutetoxicity studies
Oral acute toxicity studies were carried out withiAo mice weighing20-25gm. The extracts were adsteéned as
per the staircase method[12,13].The mice were f&th aicoholic and agueous extracts ©Gfateva religiosa
separately suspended in 5% w/v normal saline s¢ 60,1000, 1500, 2000, 2500 and 5000 mg/kg badinvd he
animals were observed continuously for 2 hourstler gross behavioral changes and then intermitentte in
every 2 hours and finally at the end of 24 and T2&do note for any signs of toxicity including tiea
Anti-inflammatory studies:
Carrageenan, histamine, serotonin and formalin wised as inflamogens for evaluating the anti inffatory
potential of the extracts. For each model rats vavaled in 6 groups (n=6). Normal saline (5%w/gj¢lofenac
(10mg/kg) and extracts at a dose of 250 and 500yngkre administered orally one hour before the ¢tida of
inflamogens. The paw thickness was measured byneldisplaced in plethesmograph. The reductionenvtiiume
displacement of the paw as compare to the contaslaensidered as the anti-inflammatory effect efeaktracts.
% edema inhibition = [1- (Vt/ Vc)] X 100

Vt and Vc are edema volume in the drug treatedcandrol groups respectively.
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Carrageenan induced paw edema:

In this method, acute inflammation was producgdnipection of 0.1ml 1% carrageenan (sigma USA}u
plantar region of the rat left hind paw to prodecema [14]. The paw volume as measured beforetatiti 2% 3¢,
5" and 6" hours after administration of carrageenan.

Histamine and serotonin induced paw edema in rats:

One hour after dosing, the rats are challenged ylkautaneous injection of 0.1ml of 1% solution of
histamine or serotonin into the sub-plantar sidéhefleft hind paw. The paw volume is measuredragai3 hours
after challenge [15, 16] the increase in paw volusnalculated as percentage compared with thd takane.
Formaldehyde induced inflammation:

Inflammation was induced by sub-planter injectadr0.1ml of 2%v/v formaldehyde was administeredhe
right hind paw on the first and®day of experiment. The rat paw volume was measdadlgt for 10 days [17]. On
the 3% day of treatment, the paw volume was measured®éte injection of formaldehyde [18, 19].

Statistical Analysis

Results were expressed as mean + S.D. and statigtialysis was performed using ANOVA, to determine
significant differences between groups, followedshydent’s t- tes<0.05 implied significance
Result and discussions:

Due to the increase frequency of NSAID and thememn side effects the use of medicinal herb in the
treatment and prevention of diseases is attraeitamtion by scientists worldwide [2@Jrateva religiosa is used as
an anti inflammatory agent in folklore. To give @estific validation to this plant an attempt waade to study the
anti inflammatory activity.

The percentage of yield was found to be 10.3 aBd%w/w) for Ethanol and Aqueous extracts respebyi
The preliminary phytochemical analysis reveals pinesence of saponins, triterpinoids, flavonoid&alaids and

sugars in the extracts.
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From the acute toxic study the extracts were faonide safe up to 5000mg/kg body weight so 1/a@Dthis dosé.e.

500mg/kg and a sub maximal dose 250 mg/kg werantakehe test doses for the anti-inflammatory songe

Sub planter injection of carrageenan in rats shts dependent increase in paw thickness. Carrageen
induced rat hind paw edema has been widely usedh®rdiscovery and evaluation of many anti-inflarntona
agents, since the relative potency estimates addafrom most drugs tend to reflect clinical expece [14].
Development of edema in the paw of the rat aftgciion of Carrageenan is a biphasic event [21g Tiifst phase is
due to the release of histamine and serotonin laadecond phase is due to the release of prostigsakinin like
substances, protease and lysosomes [22]. It has feperted that second phase of edema is sensdivaost
clinically effective anti-inflammatory drugs, whidias been frequently used to access the anti-edamatfect of
natural products [23].Both the extracts dose depetiyl decrease the paw edema at the end of 6 hady svhich
can be seen in table 1. However the extracts anaentration of 500mg/kg significantly decrease pph#&v edema
induced by Carrageenan throughout the two phaseshwelan be seen from the table. The maximum pesigenof
decrease was found af?zhour for the extracts and standard drug. Standbectbfenac decrease the edema
significantly from £' hour where as alcoholic extracts at dose of 50fkgndecrease it from"2 hour and other
treatment groups shows significant activity frofit®ur. Based on these reports, it can be infetratthe inhibitory
effect of the extract o€rateva religiosa (Capparaceae) on carrageenan-induced inflammatioats may be due to
the inhibition of release or antagonism to the ratdiinduces inflammation.

Table-1: Effect of Crateva religiosa extracts and diclofenac on carrageenan induced paw edemain rats

Groups Drugs Dose Shour 2° hour 3" hour 8" hour 6" hour
1 Normal saling 5mg/kg 2.12+0.14 2.68+0.13 3.38+0.26 2.62+0.22 1.96+0.3
(oral)
2 Standard 10mg/kg 1.22+0.14* 1.48+0.21* 1.46+0.14* 0.92+0.16* 0.64+0.24*
(diclofenac) (42.45%) (44.77%) (56.8%) (64.88%) (67.34%)
3 Alcoholic 250mg/kg 1.76x0.2 2 1.66+0.24 1.82+0.21* 1.64+0.14* 1.28+0.16
extract (16.98) (38.05%) (46.15%) (37.40%) (34.69%)
4 Alcoholic | 500 mg/kg 1.58+0.26 1.32+0.22 1.56+0.16* 1.24+0.22* 0.84+0.08
extract (25.47) (50.74) (53.84) (52.67) (57.14)
5 Aqueous 250mg/kg 1.88+0.14 1.9+0.22 2.12+0.13* 1.76x0.22* 1.42+0.18
extract (11.32%) (29.10%) (37.27%) (32.82%) (27.55%)
6 Aqueous | 500 mg/kg 1.64+0.14 1.62+0.24* 1.84 £0.21* 1.46+0.12* 1.12+0.24*
extract (22.64) (37.85) (45.56) (44.27) (42.85)
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All values represent the in Avg + S.E.M of 6 rats €ach group.
Each value in parenthesis indicates the percemtéggtion rate
Statistically significant from control *p<0.05 faeontrol untreated Vs treatment (Dunnett’s t-test).

Histamine and serotonin are one of the importafianmmation mediators and it is potent vasodilators
substance and increases the vascular permealdity The treated animals found to decrease the adeduced by
histamine and serotonin significantly and dose ddpatly at the end 3 hours which can be seen frantable. At
the interval of 3 hours ethanolic and aqueous etdra00 mg/kg body weight decrease the paw voluyné306%
and 32.11% respectively where as standard diclofetecrease the edema by 55.1% in histamine induce
inflammation. In serotonin induced inflammation fhercentage of decrease in edema for the aquedual@rholic
extracts (500mg/kg) and standard drug was fourtzet87.80, 42.04 and 53.35. Among the extracts etita@xtract
proves to be more effective than the aqueous dstiacterms of percentage of inhibition in autasoidduced
inflammation. It can suggested from the study thateffectiveness for suppression of edema is dltleet ability of
extracts to either inhibiting the synthesis, reéeasaction of autacoids like histamine and Ssvotinvolved in the
inflammation.

It is well known that inhibition of formalin-indec pedal oedema in rats is one of the most suitiiske
procedures to screen anti-arthritic and anti-inflzatory agents as it closely resembles human astfi2B]. Injection
of formalin subcutaneously into hind paw of ratedaurces localized inflammation and pain. The inflaatony effect
of formalin is biphasic, an early neurogenic conmgrunfollowed by a later tissue mediated respon$g. [Ehus
formalin-induced arthritis is a model used for 8waluation of an agent with probable anti-prolitef@ activity. This
experiment is associated with the proliferativegghaf inflammation. Extract afrateva religiosa shows significant
(p<0.05) inhibitory effect on the formalin-inducedhritis in a dose dependent manner. After repestguction of
formalin on & day after measuring the paw volume the organisereldp a chronic swelling. Standard diclofenac
decrease the paw edema significantly from the @lest of experiment. On the initial days extractesloot show
significant effect which indicates its ineffectivess in suppressing the immediate phase reactiahsed by

formalin. At a dose of 500mg/kg the alcoholic amgieous extracts shows significant inhibitory atgifiom the &'
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and &' day. The extracts are found to be capable of itihipthe late phase of the inflammation which \gasn from

the table. These findings justify the usefulnessetifanolic extract ofcrateva religiosa in the treatment of
inflammation associated diseases like arthritise €ffect of the extract is may be due to the preser different
phytochemicals fgsent in this.

Table-2: Effect of Crateva religiosa extracts histamine induced paw edemain rats.

Group Drug Dose Paw volume Percentage of inhibition
1. Normal Saline p. 5ml/kg 5.48+0.52

2. Standard(diclofenac) [10mg/kg [2.46+0.28 55.1*

3. Ethanolic extract 250mg/kg |3.63+0.42 33.75*

4. Ethanolic extract 500mg/kg |3.12+0.34 43.06*

5. Aqueous extract 250mg/kg 14.16+0.36 24.08

6. Aqueous extract 500mg/kg |3.72+0.44 32.11*

All values represent the in Avg + S.E.M of 6 rais €ach group.
Each value in parenthesis indicates the percertdgsation rate.
Statistically significant from control *p<0.05 feontrol untreated Vs treatment.

Table: 2.11 Effect of crateva religiosa extracts and diclofenac (standard drug) on formalin induced paw edemain rats.

olume
Groupy Dose [aw edq
bdema
0)
S day [“day [“day "day |["day ["day ["day ["day |0"day
Controll 5 ml/kgt8.6 +3.¢ [6.2 £2.! 2.6 2.t 2.4+4..|7.3+3.:15.4429 |38+3.2 [2.3+2.¢ [1.2+3.:
(Norma
saline)
StandanlO mg/k¢8.4 + 1.74.8 + 2.212.6 + 2.1' {8.7 £ 2.615.6 £1.9°'}|1.8 + 2.2'}10.2 + 2.1' |7.6 2.4* |[4.6 £ 2.3
diclofena P0.98% P4.67% P3.47 06.14 p4.73  P9.95 31.05 B4.75  #0.29
Ethanolij 250 |4.2+2.(28+3.0}9.2+2.t |3.8+3.{}9.2+2!}|76+2.: |42+1.8}2.8+25(0.8+2.7
extract| mg/kg P.05 7.35 7.98 16.41 [17.12 [17.18 1.9 p2.27  p5.24
Ethanolip00 mg/k2.1 +2.19.8 2.4 }6.2+3.1 10.6 + 4.2}7.8 i2.8*}5.9 41.7* |3.7 42.1* }0.2 42.8* |7.5 1.6*
extract 13.37 [13.8 14.78 p2.51 p0.08 PR0.92 3.05 8.6 B3.25
Aqueou| 250 [3.61£2.f [1.4+2.; [9.242.« |3.4+2.& [1.7+2.¢ [9.6+2.¢ |7.243.0 |4.8+2.4° |1.4+2.8°
extractl mg/kg 10.28 [10.38  [7.98 17.17 [11.83 [12.77) [15.06 17.73  P3.78
Aqueoup00 mg/K2.84+2.0 9.7+2.¢ [8.6+2.. |2.4+3.¢ [8.2+2.¢ |7.54+2.« (4.3+2.7° |2.5+2.2° |0.2+2.4°
extract 11.93 [14.06 P.38 19.08 [19.23 [17.40 01.68 P3.16  P6.69

All values represent the in Avg. + S.E.M of 6 ridseach group.

Each value in parenthesis indicates the percertéggtion rate.

Statistically significant from control *p<0.05 feontrol untreated Vs treatment (Dunnett’s t-test).
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Table-3: Effect of crateva religiosa extracts serotonin induced paw edemain rats.

Group Drug Dose Paw volume Percentage of inhibition
1. Normal Saline p. 5ml/kg 5.66+0.42

2. Standard(diclofenac) |10mg/kg 2.64+0.28 53.35*

3. Ethanolic extract 250mg/kg  [3.94t0.32 30.15

A, Ethanolic extract 500mg/kg  [3.28t0.36 42.04*

5. Aqueous extract 250mg/kg  [4.12+0.26 26.14

6. Aqueous extract 500mg/kg  [3.52:0.28 37.80*

All values represent the in Avg + S.E.M of 6 rais €ach group.
Each value in parenthesis indicates the percermtdgation rate.
Statistically significant from control *p<0.05 faontrol untreated Vs treatment.

Conclusion:

Thus it can be concluded from that the aqueousatrwholic extracts of the stem bark @fateva religiosa
possess significant anti-inflammatory activity ats. This may be due to the presence of saporawnoids and
triterpinoids in the extracts as reported earl@at, [28]. Further studies involving purification dfemical constituents
and investigation of detail mechanism of anti-inffaatory activity may results in development of pbtanti-
inflammatory agent with low toxicity and better thpeutic index.
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