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ABSTRACT

The present investigation was carried out to find éffect of Aponogeton natans (Linn.) leaf andsteéks various
extracts for its anti-inflammatory activity in difent experimental animal models. The anti-inflarremaactivity
was evaluated using acute inflammatory models ld@rageenan induced paw edema, histamine indueed p
edema and chronic inflammatory model like; cottetigi induced granuloma models in rats.Oral adntiaiion of
the methanolic extract at the doses 200 mg/kg heeight exhibited significant anti-inflammatory agty in
different models. In carrageenan and histamine gedlipaw edema Aponogeton natans (Linn.) methan@obx
showed maximum inhibition of 60.89% and 53.97% eetigely at late phase. In the cotton pellet indlce
inflammation study in rats, Aponogeton natans (Dirmethanol extract 200 mg/kg showed significamrese in
wet weight and dry weight of granuloma tissue fdiomaby 52.72% and 43.76% respectively. Hence, gires
investigation established pharmacological evidenttes it can be used as anti-inflammatory agensidnificant
percentage inhibition of paw oedema by the metheximhct as compared to control suggests its usefid in acute
and chronic anti-inflammatory models.
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INTRODUCTION

Aponogeton natanf.inn.) Engl. & Krausébelongs to aponogetonaceae family. The plant sccuplains, in the
ponds and marshy places in Asia, Australia, Indid &rilanka. Leaf pastes are consumed with hot vtatéreat
cuts & wounds [1]Fresh tuber are ground into a paste and boiled 26th ml of coconut oil and applied on hair
before bath for three days to get rid of fungaéation [2]A perusal of existing reports reveals that the ataited
antinflammatory study had been done earlier. Thesethe present study has been planned to imgatstihe anti-
inflammatory activity ofAponogeton natan@.inn.) Engl. & Krauseleaf and leafstalks various extracts in different
experimental animal models of acute and chronieimiation.

MATERIALS AND METHODS

Plant material

Fresh parts oAponogeton natand.inn.) Engl. & Krausewere collected from Salipur, Cuttack, Odisha, Ingdfach
was identified and authenticated by Prof.P.JayanrarRARC, Chennai. The voucher specimen was giverNi
PARC/2009/398. The air dried powdered leaves aaf$talks was loaded into soxhlet apparatus andswigected
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to extraction for about 72 hours with petroleumeet(60-80°C), benzene, chloroform and methanol essicely.
After extraction the solvent was distilled off atite extract was concentrated under reduced pressing rotary
evaporator. The extracts were stored in a clos¢telemd kept in refrigerator until tested. For gitearmacological
tests, the extracts were dissolved in 3% Tweem8rmal saline solution to prepare 200 mg/kg cotregions.

Drugs and Chemicals
Diclofenac sodium and carrageenan were purchased igma-Aldrich, Germany. Petroleum ether, benzene
chloroform and methanol were purchased from Mdratia.

Animals

Wistar albino rats 180-200 g of either sex wereduf®r the experimental models. The animals wetaioéd from
the animal house of Institute of Pharmacy and Teldgy, Salipur, Cuttack, Odisha. All the rats wdept in
standard polypropylene rat cages with stainless steverlids and wheat straw was used as beddirtgriala The
animals were facilitated with standard environmewtandition of photoperiod (12:12 h dark: light &gt and
temperature (25 + 2°C). They were provided with ooercial rat and mice feed and water giaehlibitum The rats
were acclimatized to laboratory condition for 10ysldbefore commencement of experiment. The usédedet
animals and the study protocols were approved BQSEHA recognized local ethical committee.

Acute toxicity study

The acute oral toxicity study was carried out astpe guidelines set by organization for econonaigperation and
development (OECD) revised draft guidelines 423eBeived from committee for the purpose of contnodl a
supervision of experiments on animals (CPCSEA),istiim of Social Justice and Empowerment, Governnoént
India. The LR}, cutoff dose for all extracts and 1/10th of thesh.Bose is taken as a therapeutic dose [3, 4].

Carrageenan induced rat paw edema

The rats were divided into six groups (n=6). Infraation was induced by injection of 0.1 ml of frespkepared
carrageenan (1%) aqueous suspension in normaktgsatiderneath the plantar tissue of the right hia pf rats.
Group | served as control, Group II, Il , IV, \f mts were administered with pet ether ,benzecldgroform ,
methanol extract (200 mg/kg, p.o.) and Group VI wdministered with diclofenac sodium (15 mg/kg,.p.®he
control group received vehicle (0.9% normal salm8% Tween 80 (2ml/kg).1 h after drug treatmemtyppedema
was induced by the injection of carrageenan . Tdw wolume was measured initially and then at 3,2, and 5 h
after the carrageenan injection by using digitatipysmometer. [5,6]

The antiinflammatory effect dkponogeton natan@.inn.) extracts was calculated by the followirguation:

s VC—-VT
% of inhibition = V¢ x 100

Where VC and VT are the paw volume in control eaid treated group of rats respectively.

Histamine induced rat paw edema

Inflammation was induced by injection of 0.1 mifaéshly prepared histamine (1%) agueous suspeisioarmal
saline underneath the plantar tissue of the rigit paw of rats. The drug treatment and paw volwas measured
in a similar manner to that of carrageenan indyzasl edema model [7].

Cotton pellet induced granuloma in rats

The effect of Pet ether, benzene, chloroform anthamol extract oAponogeton natand.inn.) leaf and leafstalk
extractson the chronic phases of inflammation was assess#ide cotton pellet induced granuloma rat model.
Autoclaved cotton pellets weighing 10+1 mg eachenisrplanted subcutaneously. One on each side afttiemen

of the animal, through a small ventral incisionrafs anesthetized with ether. Group | served ag@oiGroup I,
I, IV, V of rats were administered with pet ethbenzene , chloroform , methanol extract (200kgpgp.0.) and
Group VI was administered with diclofenac (15 mg/kgo.). The control group received vehicle (0.9&¢nmal
saline in 3% Tween 80 (2ml/kg). On 8th day the atsmwere anaesthetized and the pellets togethér thvé
granuloma tissues were carefully removed and mageffom extraneous tissues. The wet pellets weighed and
then dried in an oven at 60°C for 24 h to constegight, after that the dried pellets were weighgdia The results
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are expressed as mg granulation tissue formedaiftiproliferative effect of different extracts wasmpared with
control [8].

The antiinflammatory effect diponogeton natan@.inn.) extracts was calculated by the followirguation:

WC - WT
% of inhibition = —we x 100

Where WC and WT are difference in pellet weighttef drug control group and treated group of rapeetively.

Statistical analysis:
The data were expressed as meantSEM. The stdtstjoéficance was determined by using the ANOVAdwed
by Dunnets t test. Values of P < 0.05 were coneifias statistically significant.

RESULTS AND DISCUSSION

The present study establishes the antiinflammadotiyity of Aponogeton natand.inn.) methanol extract of leaves
and leafstalks in different experimental animal eled Pain and inflammation are associated with the
pathophysiology of various clinical conditions sueb arthritis, cancer and vascular diseases. Infkziory
reactions are not only the response of living &ssto injury and infection, but also are relevart disease
developments, such as asthma, multiple sclerosiitisc inflammatory bowel disease and atherosdisr
Carrageenan-induced oedema has been commonly asaad experimental animal model for acute inflamarati
and is believed to be biphasic. The early phaseZl) of the carrageenan model is mainly mediatedistamine,
serotonin and increased synthesis of prostaglandittee damaged tissue surroundings. The late pbaaestained

by prostaglandin release and mediated by bradykieukotrienes, polymorphonuclear cells and prdatatins
produced by tissue macrophages @®ponogeton natan@.inn.) methanol extract of leaves and leafstalks showed
significant anti-inflammatory effects in variousimal models. Our results revealed that adminigiratf methanol
extract inhibited the oedema starting from thet firgur and during all phases of inflammation, whighprobably
inhibition of different aspects and chemical mealigtof inflammation.

Oral Acute Toxicity Study

In this assay, neither deaths nor symptoms asgdcwith toxicity such as convulsion, ataxy, diagaamr increased
diuresis occurred during the 72 hour observatiaiode These results indicate the effectivenessretative safety
of all extracts for the treatment of conditionsaasated with inflammation.

Carrageenan induced rat paw edema

The results of anti-inflammatory activity of diffamt extracts oAponogeton natan@.inn.) on carrageenan induced
paw edema is shown in Table 1. Carrageenan-indaeddma falls in the category of acute inflammatishich
involves the synthesis or release of inflammatopdmators at the injured site which further causie @ad fever
[10, 11]. The early phase (1 — 2 h) of the carragaemodel is mainly mediated by histamine, serotamd
increased synthesis of prostaglandins in the dadthagsue surroundings. The late phase is sustamed
prostaglandin release and mediated by bradykieinkdtrienes, polymorphonuclear cells and prostatjenThe
methanol extract and diclofenac sodium showed itibits at both early and late phase. The maximumibition of
methanol extracivas at & and %' hr (60.89% and 60.27%, P < 0.01). The standardfeitac sodium alsshowed
maximum inhibition at %, 4" and %" hr (61.81 %, 62.82% and 63.69%, P < 0.01). Therofdrm extract showed
inhibition at 3* and 4" hr (45.45% and 45.51%, P<0.05). In this modelpmgnthe various extracts methanol extract
of 200mg/kg showed significant inhibition of edefoamation when compared to vehicle treated corgrolp.

Histamine induced rat paw edema

The results of anti-inflammatory activity of diffemt extracts ofAponogeton natané.inn.) on histamine induced
paw edema is shown in Table 2. Histamine induced pdema is said to occur in earlier stage of thecwiar

reaction in the chemically induced inflammation. this, swelling occurs primarily due to action dgtamine.

Generally histamine is released following the mesli degranulation by number of inflammatory mediat

including substances P interleukin-1. This is §kéb evoke the release of neuropeptide as wellebsase of
prostaglandins and monohydroxy eicosatetranoic-foith endothelial cell leading to hyperalgesia atioer pro-
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inflammatory effects. Methanol extract and diclafensodium showed significant inhibition againsttdmsine
induced oedema .

The methanol extract and diclofenac sodium showstdbitions at both early and late phase. The marimu
inhibition of methanol extractvas at 8 ,4" and %' hr (52.43% 53.97% and 53.01%, P < 0.01). The stahd
diclofenac sodium alsshowed maximum inhibition at®34™ and %' hr (55.13 %, 55.68% and 56.02%, P < 0.01).
The chloroform extract showed inhibition &t and 4" hr (40.54% and 36.93%, P<0.05). In this modelpagnthe
various extracts methanol extract of 200mg/kg stbgignificant inhibition of edema formation whemgoeared to
vehicle treated control group.

Cotton pellets gramuloma

The results of anti-inflammatory activity of diffart extracts oAponogeton natan@.inn.) in cotton pellet method
is shown in Table 3. The cotton-pellet model isdoben the foreign body granuloma which is provokedats by
subcutaneous implantation of pellets of compresstin. The cotton-pellet granuloma is widely use@valuate
the transudative and proliferative components @& thronic inflammation. The moist weight of the |t
correlates with transuda, the dry weight of thdgbedorrelates with the amount of granulumatousus. Chronic
inflammation occurs by means of the developmenpraiiferate cells. These cells can be either spreadh
granuloma form. Non-steroidal anti-inflammatory gsulecrease the size of granuloma which results tellular
reaction by inhibiting granulocyte infiltration, erenting generation of collagen fibers and supprgss
mucopolysaccharides. In the cotton pellet induecdidinmation studies in rats, methanol extract 20Bgnd the
standard drug diclofenac sodium showed significdedtrease in wet weight of granuloma tissue formatie
52.72% and 59.01%, P<0.01 respectively . Furthethamol extract 200mg/kg and the standard drugfdichc
sodium showed significant decrease in the dry weajhgranuloma tissue formation i.e 43.76% andbb%o,
P<0.01 respectively when compared to vehicle tceetatrol group.

Table 1. Effect of different extracts ofAponogeton natans (Linn.) Engl. & Krause on carrageenan induced edem in rats

Mean paw volume (mi+S.E.M
Groups Treatment Dose T hr 5% hr T hr ( Vi h)r Fhr
Groups | | 3% Tween 80 2ml /kg 0.96+.454 1.21+.483 651.634 1.56+.234 1.46+.227

0.65+.314 | 0.85+.493 1.18+.407 1.03+.187 1.01+.195

Groups Il | Pet-ether extract 200mg/kg (32.29) (29.75) (28.48) (33.97) (30.82)
Groups Ill | Benzene extract 200mg/kg 0(2212207 0(:73?5:;60 1(2314268 1'(2814{1394 1((2)314201
0.51+.285 | 0.76+.225 | 0.9+.316* 0.85+.114* | 0.85+.102

Groups IV | Chloroform extracf 200mg/kg (46.87) (37.19) (45.45) (45.51) (41.78)
0.47+.264* | 0.63+.242* | 0.68+.354* | 0.61+.113** | 0.58+.113**

Groups V | Methanol extract 200mg/Kg (51.04) (47.93) (58.78) (60.89) (60.27)
. . 0.46+.242* | 0.53+.206* | 0.63+.326** | 0.58+.151** | 0.53+.145**

Groups VI | Diclofenac sodiur 15mg/kgf (52.08) (56.18) (61.81) (62.82) (63.69)

Data are the mean + SEM values for six rats in egadup using the ANOVA followed by Dunnet'’s t tpst. 0.05, **p < 0.01 as compared to
the control.; % of inhibition is given in parentless

Table 2. Effect of different extracts ofAponogeton natans (Linn.) Engl. & Krause on histamine induced paw eéma in rats

Mean paw volume (ml+S.E.M
Groups Treatment Dose T hr hr P T hr ( 73 r)1r S hr
Groups | | 3% Tween 80 2ml /kg 1.16+.185 1.41+.212 851240 1.76+.214 1.66+.206
0.85+.128 | 1.05+.201 1.36+.183 1.23+.190 1.21+.200
Groups Il | Pet-ether extract 200mg/kg (26.72) (25.53) (26.48) (30.11) (27.10)
0.86+.149 | 0.98+.157 1.35+.211 1.25+.185 1.23+.207
Groups Il | Benzene extract 200mg/kg (25.86) (30.49) (27.02) (28.97) (25.90)
* *
Groups IV | Chloroform extrac  200mg/kg 0(2%57379 O(ggisg% 1(1311:,25 1(131; 91; 7 1.((3)31;270
0.58+.110% | 0.81+.110% | 0.88+.137** | 0.81%.101%* | 0.78+.101*
Groups V | Methanol extract 200mg/Kg (50.00) (42.55) (52.43) (53.97) (53.01)
Groups VI | Diclofenac sodiunt 15malk 0.55+.114* | 0.73+.105* | 0.83+.1406** | 0.78+.144** | 0.73+.125**
P 9 (52.58) (48.22) (55.13) (55.68) (56.02)

Data are the mean + SEM values for six rats in egadup using the ANOVA followed by Dunnet’s t tpst. 0.05, **p < 0.01 as compared to

the control.
% of inhibition is given in parentheses.
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Table 3. Effect of different extracts ofAponogeton natans (Linn.) Engl. & Krause on cotton pellets-induced ganuloma in rats

Weight of wet cotton pellet | Weight of dry cotton pellet
Groups Treatment Dose granuloma (mg+S.E.M) granuloma(mg+S.E.M)
Groups | 3% Tween 80 2ml /kg 187.06+12.22 44.7883.8
Groups Il Pet-ether extract 200mg/kg 169('3151211)3‘45 40&81?:114)'41
Groups Il Benzene extract 200mg/kg 16?i333i(g'40 37(1268 ?i')‘ls
Groups IV | Chloroform extract  200mg/kg 157('1253 3}6‘ 36 31(‘27963‘;')15
kK *%
Groups V Methanol extract 200mg/Kg 88'2153213'22)3 25'(1 4%13;;1
LEd *k
Groups VI | Diclofenac sodiun 15mg/ng 76.(25591830 21'(751112'16)8
Data are the mean + SEM values for six rats in egadup using the ANOVA followed by Dunnet'’s t tpst. 0.05, **p < 0.01 as compared to
the control.

% of inhibition is given in parentheses.
CONCLUSION

In conclusion, this study has shown that Ap@nogeton natan@d.inn.) Engl. & Krause methanol extract of leaf and
leaf stalks possesses significant anti-inflammaédfgcts in both acute and chronic phases of inftation that may
be mediated through inhibition of cell mediatorslsas bradykinin, and prostaglandins. These resufiport the
traditional use of this plant in some painful anflammatory conditions.
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