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ABSTRACT

In the present study, the analgesic and anti-inftaatory activity of 95% ethanolic extract of Woodifierfruticosa
(WFE) flowers in acute, subacute and chronic mod#glsnflammation was assessed in rats and mice.l Ora
administration of WFE (250 and 500 mg/kg) exhibigsgghificant anti-inflammatory activity in acuteaftageenin
and autocoids induced hind paw edema), subcutenéfehyde-induced hind paw edema) and chronic digott
pellet granuloma) models of inflammation. WFE atase level of 250 and 500 mg/kg exhibited a sicamiti (P <
0.05) reduction in writhes induced by intraperitahadministration of acetic acid in mice. The hdatp reaction
time was increased at a dose of 250 and 500 mggkdfisantly (P < 0.05).
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INTRODUCTION

Despite progress within medical research duringpst decades, the treatment of many serious éiseamains
problematic. Chronic inflammatory diseases remaie of the world’s major health problems and magdkten the
well-being of the host [1] .Currently, both stemidind non-steroidal anti-inflammatory drugs (NSA&)Pare used
in the relief of inflammation. Steroids have an oo role in the treatment of inflammatory diseasrg due to
their toxicity, can only be used over short peri@kept in very serious cases where the risks ecepsable.
Prolonged use of NSAIDs is also associated witlesegide effects, notably gastrointestinal haenageH2].The

newer cyclooxygenase-2 (COX-2) selective drugsacseem to be free of risk [3]. Consequently, themreneed to
develop new anti-inflammatory agents with minimudeseffects.

Woodfordia fruticosakurz belongs to family Lythraceae popularly knows hatki, Dawi, Dhai, Dhavdi etc.The
plant is about 3.5 m high occurring abundantly tigteout India [4]. They are used as tonic in dissdd mucous
membranes, hemorrhoids and in derangement of vbe [b,6]. Flowers are also credited with immunomiatbry
[7], antitumor activity [8], useful in diarrhoea][%mall pox [5], urinary disorders, burning seimat wounds,
bleeding injuries and headache [10]. The drug e&fulsn bowel complaints, cough [11] and shows @yrttic and
anti-inflammatory activity. The leaves show anttiicactivity in- vitro againstMicrococcus pyogenegar. aurens.
The bark is pungent, acrid, cooling, toxic alexéeuterine sedative and anthelmintic. It is usedeprosy, and
diseases of the blood [6]. Chemically, oenotheiar® woodfordin A, B, and C [12], isoschimacoalireAd five

289
Pelagia Research Library



Neeraj Vermaet al Der Pharmacia Sinica, 2012, 3(2):289-294

oligomers-woofordin E, F, G, H, | were reportedniraried flowers [13]. Tewarét al has demonstrated the anti-
leucorrhoeic property of an ayurvedic preparatioontaining W. fruticosa [14]. Based on its diversified
ethnopharmacological uses, the objective of thegmestudy was to evaluate effect of 95% etharmiicact of
Woodfordia fruticosdlowers on acute, subacute and chronic modelsflafirmation in rats.

MATERIALS AND METHODS
Plant material
Fresh flowers ofV. fruticosawere obtained as gift from M/s Aroma Chemicaldhy@anpur, UP, India. The flowers
were identified and authenticated at source byADK.S. Rawat (Pharmacognosy and Ethnopharmacolaggibn,
National Botanical Research Institute (CSIR), Lumkn A voucher specimen No. (NBRI/CIF/174/2010) bagn
deposited in the herbarium of the institute foufetreference.

Chemicals

Carrageenin was purchased from CDH, New Delhi. tBgisndin &, 5-hydroxytryptamine and bradykinin were
supplied by Sigma Aldrich. Histamine was obtainexhf Acros Chemicals, USA. Acetic acid was purchdsah S

d Fine-Chemicals Ltd., Mumbai. Acetyl salicyliciécindomethacin, phenylbutazone and pentazocines we
procured from Sigma Aldrich Chemicals Pvt Ltd., Blme. All chemicals used in the study were of |yiizal
grade.

Preparation of extract

Flowers were dried in shade and ground to coaragl@oand stored in an airtight container. The dfieders were
extracted (250 g) with ethyl alcohol (95%, v/v)arSoxhlet extractor for 18—-20 h. The extract wasceatrated to
dryness under reduced pressure and controlled tatope (40-50°C). The extract thus obtained wasda$ WFE
and was preserved in desiccators to prevent deiwaday moisture. For the pharmacological studi&$;E was
suspended in double distilled water containing guoacia (2%, w/v).

Experimental animals

Studies were carried out using Wistar albino rdi80£220 g) and Swiss mice (25-30 g). The animalsewe
purchased from the animal house of CDRI, Lucknow arere kept in departmental animal house in a cross
ventilated room. The animals were housed in polfacrcages with not more than six animals per cagd
maintained under standard laboratory conditionsferature 25 + 2°C) with dark and light cycle (2H). They
were allowed free access to standard dry pelldt atie waterad libitum All the animals were acclimatized to
laboratory environment for 5 days before experimd@iie animals were fasted overnight prior to experit but
were allowed free access to drinking water. All shedies were performed in accordance with theejunds for the
care and use of laboratory animals, as adoptedpamahulgated by the Institutional Animal Care Contegt
CPCSEA, India (Reg. N0.222/2000/CPCSEA).

Anti-inflammatory activity

Carrageenin-induced hind paw edema in rats:

The rats were divided into four different groupsnmising of six animals each. The acute hind paens was
produced by injecting 0.1 ml of carrageenin (predaas 1% suspension in sterile normal saline) lpdatio the

plantar aponeurosis of the right hind paw of rats].[ Group 1 and group 2 served as negative anitiygosontrols

and received vehicle (gum acacia; 2% w/v) and stahdirug, acetylsalicylic acid (ASA, 300 mg/kg, B,O
respectively. WFE (250 and 500 mg/kg, P.O.) wamiattered to group 3 and group 4 respectively. \\4rE

ASA were administered 1 h prior to the injectioncaffrageenin. The rat pedal volume up to the ajoie was

measured using plethysmometer at 0 (just beford)&h after the injection of carrageenin. Increisthe paw
edema volume was considered as the difference bat@and 3 h.

Autocoid-induced hind paw edema in rats:

The effect of WFE (250 and 500 mg/kg, P.O.) watettindividually against autacoids, viz., histam{giemg/ml),
5-hydroxytryptamine (1 mg/ml), prostaglandin & pg/ml) and bradykinin (2Qug/ml) [16]. Right hind paw edema
was induced by the sub plantar injection of 0.1loffespective autocoid. WFE (250 and 500 mg/kg,.Pand
phenylbutazone (PBZ) (100 mg/kg, P.O) were adnengst 1 h prior to the inflammatory insult. The pdeddume
was measured just before 0 h and 3 h after thanmfiatory challenge.
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Formaldehyde-induced hind paw volume:

The test was performed according to the technigweldped by Brownlee [17]. Pedal inflammation wadiced by
injecting 0.1 ml of 4% formaldehyde solution beltive plantar aponeurosis of the hind paw of the rEte paw
volume was recorded immediately prior to compouddiaistration (0 h) and then at 1.5, 24 and 48 teraf
formaldehyde injection. Group 1 and group 2 seraschegative and positive controls and receivedcleligum
acacia; 2% wi/v) and standard drug, acetylsalicgtiici (ASA, 300 mg/kg, P.O.), respectively. WFE{2mnd 500
mg/kg, P.0O.) was administered to group 3 and gbugspectively. WFE and ASA were administered Tibrgo
formaldehyde injection.

Cotton pellet granuloma in rats:

The effect of WFE on chronic or proliferative phageinflammation was assessed by cotton pellet oama rat

model [18]. Autoclaved cotton pellets (35 + 1 mgrevimplanted subcutaneously along the axillaanifiregion of

the rats anesthetized with ether. Group 1 and gebserved as negative and positive controls aneived vehicle

(gum acacia; 2% wi/v) and standard drug, acetylaiacid (ASA, 300 mg/kg, P.O.), respectively. W50 and

500 mg/kg, P.O.) was administered to group 3 andm# respectively once daily for seven consecudaas from

the day of cotton pellet insertion. On the eighdly,chll the rats were sacrificed and the cottotefekovered by the
granulomatous tissue were excised and dried irinaiven at 60°C till a constant weight was achiev@ranuloma
weight was obtained by subtracting the weight dfao pellet on 0 day from the weight of the cotfogllet on

eighth day.

Analgesic activity

Acetic acid -induced writhing:

A total of 24 mice were divided into four groupséin each group. Mice of group 1 (control) receigrim acacia
(2% wiv) and groups 2 and 3 administered 250 aridrb@/kg orally WFE and group 4 received indomethgD

mg/kg), respectively. Analgesic activity was asedsgsy abdominal writhing test using acetic acidthe writhing

test, 0.6% acetic acid was injected intraperitdgeahd the number of writhes was counted startigrin after

injection for a period of 20 min [19]. Indomethaeind the WFE were administered 1 h before acetitia@ction.

Hot plate method:

The mice were divided intthree groups of 6 in each group. Groups 1 wasvedel0 mg/kg pentazocine (PZ) intra
peritoneal and group 2 and 3 were administered&28D500 mg/kg orally WFE respectively. The basattien
time of all animals towards thermal heat was reedrdlhe animals which showed fore paw licking anfjing
response within 6-8 seconds were selected for tilndy s After the 60 min administration of WFE and,RHe
animals in all groups were individually exposedtie Eddy’s hot plate maintained at 55 + 1°C. Tineetifor fore
paw licking or jumping on the hot plate was takeraaeaction time [20]. A cut off period of 15 se@s observed to
avoid damage to the paws.

Statistical analysis
The values are expressed as mean + SD of six aig®rs. The results obtained were statisticallylyaea by
Student’s t-test.

RESULTS AND DISCUSSION
Anti-inflammatory activity
Carrageenin-induced hind paw edema:
The mean increase in paw edema volume was about{08L5 ml in the vehicle-treated group 1 conteds. WFE
(250 and 500 mg/kg, P.O.) exhibited anti- inflamomatactivity in a dose-dependent manner with thecqt
inhibition of paw edema of 15.00 and 51(PI< 0.05,P < 0.01), respectively, as compared with the corgrolp.
However, the standard drug, ASA (300 mg/kg, P.@gwsed highly significantK < 0.001) anti-inflammatory
activity with the percent inhibition of 75.00 (Tabl).

Autacoid-induced hind paw edema:

The mean increase in paw edema volume producechafter injection of different autacoids, viz.stamine, 5-
HT, PGE2 and bradykinin was 0.24 £ 0.03, 0.47 #0M@26 + 0.02 and 0.31 + 0.04 ml respectively. WBEO
mg/kg, P.0.) significantly (P < 0.01) inhibited Hipaw edema induced by histamine, 5-HT, PGE2 aadyinin.
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However, phenylbutazone (100 mg/kg, P.O.) signifiga(P < 0.001) inhibited all autacoids includibgadykinin-
induced hind paw as shown in Figure 1.

Formaldehyde-induced hind paw edema:

WFE (500 mg/kg, P.O.) significantly diminished thean paw edema volume at 1.5 h (P < 0.01). Howewer
significant effect was observed at 24 and 48 tbfiih the doses (Table 2). Aspirin showed a sigaifigeduction in

paw volume at 1.5 h (P < 0.001, 50.72%) but atr&fi48 h no significant reduction in paw volume waserved as
compared to control.

Cotton pellet granuloma:

The study of WFE on proliferative phase of inflantima indicated that WFE (500 mg/kg, P.O.) signifitg (P <
0.01) reduced the granuloma formation with perammtanhibition of 37.55 as compared with control ugp
However, the standard drug, ASA (300 mg/kg, P.@gwed highly significantF < 0.001) anti-inflammatory
activity with the percent inhibition of 46.72 (Tabl).

Analgesic activity

Acetic acid-induced writhing:

In the acetic acid-induced writhing test, WFE desimated dose dependently significant analgesiacietie 500
mg/kg dose, inhibiting pain by 38.14 % compareddntrol, and 25.4% at a dose of 250 mg/kg. (Fid)re

Hot plate method:

WEFE significantly increased the reaction time andads 102.6 seconds (P < 0.05) and 126.7 second®(®1) at a
dose 250 and 500 mg/kg, respectively. Pentazodgmefisantly increased reaction time (P < 0.001jnpared to
respective group. (Figure 3)

Table 1 Effect ofWoodfordia fruticosa extract on carrageenin-induced hind paw edema andotton pellet
granuloma in rats

) Carrageenin induced hind Weight of cotton pellet
Groups | Dose (mg/kg body weight) paw edemg volume (ml; mean + SD granulc?ma (mg; megn + SD)
Group 1 Gum acacia (2 % w/v) 0.84+0.3 109.19184.
Group 2 ASA (300) 0.21 +0.05 58.17 + 2.09
Group * WFE (250 0.71+0.07 101.49 £ 1.8
Group ¢ WFE (500 0.41+0.0" 68.18+3.1"7

n=6 in each group’ P < 0.05;" P < 0.01;"" P <0.001 vs. control group.

Table 2 Effect of Woodfordia fruticosa extract on formaldehyde induced hind paw edema inats.

Groups Dose (mg/kg) Formaldehyde induced hind pawdema volume (ml; mean + SD)
1.5h 24h 48h
Group 1 | Gum acacia (2 % w/Vv| 0.72 +0.05 0.96 #0.0 0.58 +0.1
Group 2 ASA (300) 0.39 £0.06 0.76 + 0.07 0.55 + 0.05
Group ¢ WFE (250 0.58 +0.07 0.86 + 0.0 0.58+0.0!
Group ¢ WFE (500! 0.45+0.0” 0.79 £ 0.0' 0.54 40.0Z

n=6 in each group: P < 0.05;” P <0.01;”" P < 0.001 vs. control group.

The present study demonstrates the anti-inflammadoid analgesic activity of the 95% ethanolic epttraf
Woodfordia fruticosdlowers on different models of inflammation. Theapedema induced by carrageenin has been
extensively studied in the assessment of the enfitsammatory action of steroidal and non-steroidalgs involving
several chemical mediators such as histamine, @@mt bradykinin and prostaglandinghe edema and
inflammation induced by carrageenin is shown tartegliated by histamine and 5-HT during first 1 hemfvhich
increased vascular permeability is maintained ley tdlease of kinins up to 2.30 h and from 2.30 th, @he
mediators appear to be prostaglandins, the relefagtich is closely associated with migration ofidecytes into
the inflamed site [21]. In autacoid-induced inflaations, WFE produced significant inhibitory actiwegainst 5-
HT induced hind paw edema in rats at 500 mg/kg dngefailed to exhibit activity against histamirfeGGE and
bradykinin-induced hind paw edema. Inflammationuicetd by formaldehyde is biphasic, an early neurimgen
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component is mediated by substance P and bradyfdhawed by a tissue mediated response whereris&® 5-
HT, prostaglandins and bradykinin are known torbived [22]. In the formaldehyde-induced inflamioat the
WFE at a dose of 500 mg/kg demonstrated signifieatitinflammatory activity that lasted up to 1.5 h

The present study demonstrates the anti-inflammadod analgesic activity of the 95% ethanolic eottraf
Woodfordia fruticosdlowers on different models of inflammation. Theapadema induced by carrageenin has been
extensively studied in the assessment of the enfitsammatory action of steroidal and non-steroidalgs involving
several chemical mediators such as histamine, @emt bradykinin and prostaglandinghe edema and
inflammation induced by carrageenin is shown tartegliated by histamine and 5-HT during first 1 hemfvhich
increased vascular permeability is maintained kg thlease of kinins up to 2.30 h and from 2.30 th, Ghe
mediators appear to be prostaglandins, the relefagtich is closely associated with migration ofidecytes into
the inflamed site [21]. In autacoid-induced inflaations, WFE produced significant inhibitory actwegainst 5-
HT induced hind paw edema in rats at 500 mg/kg dngefailed to exhibit activity against histamifeGE and
bradykinin-induced hind paw edema. Inflammationuicel by formaldehyde is biphasic, an early neurizgen

component is mediated by substance P and bradyfdhawed by a tissue mediated response whereris® 5-
HT, prostaglandins and bradykinin are known torbived [22]. In the formaldehyde-induced inflamioat the
WEFE at a dose of 500 mg/kg demonstrated signifieatitinflammatory activity that lasted up to 1.5 h
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Figure 1. Effect of Woodfordia fruticosa extract on autocoid induced hind paw edema in ratsGroup 1: normal control;
Group 2: rats treated with phenylbutazone 100 mg/kgGroup 3: rats treated with WEF 250 mg/kg; Group 4 rats treated
X . with WEF 500 mg/kg body weight.
n=6 in each group; P <0.05; P <0.01; P <0.001 vs. control group.
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Figure 2. Effect of Woodfordia fruticosa extract
on acetic acid induced writhing in mice. Group
1: normal control; Group 2: rats treated with

indomethcin 10 mg/kg; Group 3: rats treated
with WEF 250 mg/kg; Group 4: rats treated
with WEF 500 mg/kg body weight.

n=6 in each group; * P < 0.05; ** P < 0.01; ***

P < 0.001 vs. respective group
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Figure 3. Effect of Woodfordia fruticosa extract
on hot plate method in mice. Group 1: rats
treated with pentazocinel0 mg/kg; Group 2:
rats treated with WEF 250 mg/kg; Group 3:
rats treated with WEF 500 mg/kg body weight.
n=6 in each group; * P < 0.05; ** P < 0.01; ***
P < 0.001 vs. respective group
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In order to assess the efficacy of WFE againstiferative phase of inflammation in which tissue elegration and
fibrosis occur, the widely used cotton pellet glama test was employed. During the repair procekss o
inflammation, there is proliferation of macrophagesutrophils, fibroblasts and multiplication of alinblood
vessels, which are the basic sources of formingghlh vascularised reddish mass, termed granulatissue
[23,24]. Though WFE (500 mg/kg, P.O.) significantgduced the granuloma formation, the effect wases$
intensity when compared with ASA (300 mg/kg, P.Qhe mechanism of anti-inflammatory activity of WIega
proliferative phase of inflammation in a rat modétotton pellet granuloma is not exactly known aweeds further
study.Acetic acid causes inflammatory pain by increasiagillary permeability [25]. Writhes induced by noxs
chemicals injected intraperitoneally is duestnsitization of nociceptors Iprostaglandins. This test is useful for
evaluation of mild analgesic nonsteroidal antiinflaatory compounds [26]. In the acetic acid-induaeithing test,
the WFE demonstrated a significant analgesic eieatdose of 500 mg/kg, inhibiting pain by 40.14¢8mpared to
control, while at lower dose i.e. 250 mg/kg, thRiloition was not significant, 31.34 %. In hot plateethod WFE
showed significant increase in reaction time. Thows,study shows that the flowers\Wbodfordia fruticosaffords
anti-inflammatory and analgesic activity by prevegtthe inflammation and inhibiting the pain infdifent animal
models.
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