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ABSTRACT KEYWORDS
Obj ective: The methanolic extract of Typha el ephantina inflorescence (TE) Typha elephantina
was studied for anti-inflammatory activity by in vitro and in vivo studies. inflorescence;
M ethods: Theinvitro anti-inflammatory potential of TE wasevaluated by Anti-inflammatory activity;
studying the effect of TE on inhibition of i) protein denaturation, ii) Carrageenan induced paw
proteinase activity and iii) hypotonic salineinduced hemolysis of RBC for edema;
membrane stabilization activity. Thein vivo anti-inflammatory activity was Cotton pellet induced
evaluated in carrageenan induced paw edema and cotton pellet induced granuloma.

granulomain rats. Wistar ratswere orally administered TE (250 mg/kg and
500 mg/kg) and the standard drug diclofenac sodium (10 mg/kg) 1 h prior to
a subcutaneous injection of carrageenan (0.1 ml of 1% w/v carrageenan)
into their right hind paws to produce edema. The paw volumes were
measured at varioustimeintervalsto assessthe effect of drug treatment. In
the granulomamodel, 4 sterile cotton pelletswere implanted in the ventral
regionineachrat. TE (250 mg/kg, 500 mg/kg and 750 mg/kg) and the standard
drug diclofenac sodium (10 mg/kg) were administered orally for 8 daysto
the pellet implanted rats. The granuloma tissue formation was cal culated
from the dissected pellets and the activities of the marker enzymes AST,
ALT and ALP were assayed from the serum. Results: TE at different
concentrations significantly inhibited the heat induced protein denaturation
and proteinase activity and exhibited good membrane stabilization by
inhibiting the hemolysis of RBC. A significant reduction in paw edemaand
cotton pellet granuloma was observed with TE treatment when compared
with the carrageenan treated and cotton pellet implanted control animals
respectively. TE treatment significantly attenuated the AST, ALT & ALP
activities elevated by the implanted cotton pellets. Conclusion: It may be
concluded that TE possesses anti-inflammatory activity which might be
due to an underlying antioxidant activity and lysosomal membrane
stabilization. © 2014 Trade Sciencelnc. - INDIA

INTRODUCTION agents aswell asremove consequent necrosed cells

and tissues. It can be evoked by awidevariety of nox-

Inflammationisthebody’s defence reactionto in-  iousagents such asinfections, antibodiesor physica
juryinorder toeliminateor limitthespread of injurious  injuries. Themain festuresof theinflammatory response
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arevasodilation, increased vascular permeability, cel-
[ular infiltration by chemotaxis, granulomaformationand
activation of cellsof theimmune system aswell asof
complex enzymatic systems of blood plasma?. The
degreetowhichtheseoccur isnormaly proportiond to
the severity of theinjury and the extent of infection.
During thedifferent phases of inflammation, several
mediators are rel eased such as histamine, serotonin,
chemotactic factors, bradykinins and prostaglandins
which areresponsiblefor vasodilation and increased
capillary permesbility dueto aterationsinthevascular
endothelium, whichleadsto increased blood flow (hy-
peraemia) that causesredness (erythema) and theen-
try of fluidinto thetissues (edema)?.

Cattallsarewideranging, commonly known plants
seengrowing by theweter Sde, their rangeinduding nearly
al thecontinents. Typhaceae, thecattail family, iscom-
prised only of thegenus Typha. A number of speciesof
Typhaoccur invariouscontinents, thecommon onesbeing
T. latifolia, T. angustifolia, T. glauca, and T.
domengensi®®. A commonly occurring speciesof cattall
in India and Southeast Asia is Typha elephantina
(Roxb.). Alsoknown aselephant grass, itisagregarious
marshy plant foundin stagnant water and by thesides of
marshes and streamd™. The T. e ephantina plant has
been usedintraditiona Indian medicineasacoolant, an
aphrodisiac and in the treatment of leprosy and the
rootstalk hasbeenemployedin easternAsafor thetreet-
ment of dysentery, gonorrhoeaand meades. Themae
spikesand femal e spikes are used as medi cated absor-
bent intreatingwoundsand ul cers®.

Chemical constituents like pentacosane, 1-
triacontanol, B-sitosterol, cholesterol, quercetin, lanos-
terol and B-sitosteryl-3-O-f3-D-glucopyranoside have
beenisolated fromthe T. elephantina plant!®. The -
sitosteryl-3-O-B-D-glucopyranoside has found to be
effectiveagaing P 338 |eukaemia f-sitosterol and quer-
cetin are potent antioxidants and have been reported to
exhibit anti-inflammatory and wound heding activities®.

Traditionaly, theinflorescence of the Typha spe-
cies has been used to treat wounds and burns by pat-
ting it on to thewound or by burning theinflorescence
and then applying it on thewound™. Thisstudy was
thus conducted to validate thetraditional claimsand
investigatethe anti-inflammeatory activity of theinflores-
cence of T. elephantina using acute and chronic ex-
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perimental mode sof inflammation.
MATERIALSAND METHODS

Plant material

Theinflorescence of Typha el ephantinawas col-
lected fromtheBordi region of Maharashtra, Indiaand
authenticated at theAgharkar Research Ingtitute, Pune.
The voucher number allotted to the specimenis WP-
097.

Extraction
Typha elephantina extract (TE)

Theinflorescence of Typha e ephantinawasdried
inahot air oven at 60°C and then extracted in asoxhl et
gpparatuswith 70% methanol at 60°C. Theextract was
collected, methanol wasevaporated and theextract was
further driedinavacuumoven. Thedry extract wasstored
inair tight containersin arefrigerator for further use.

Drugsand chemicals

Carrageenan was purchased from SigmaChemica
Co., StLouis, MO, USA. Bovineserumabumin (BSA)
was purchased from Hi MediaLaboratories, Mumbai,
India. Diclofenac sodium was procured from Cipla
Pharmaceuticas, India. Absorbent cotton wool wasob-
tained from Jaycot Industries, Hyderabad, India. All
other chemicalswere obtained from local sourcesand
wereof andytical grade.

Experimental animals

Wistar albino rats (180-200g) of either sex were
used. They were housed in clean polypropylene cages
under standard conditionsof humidity (50+ 5 %), tem-
perature (25+2°C) and light (12 h light/12 h dark cycle)
andfedwith astandard diet (Amrut |aboratory animal
feed, Pune, India) and water ad libitum. All animals
were handled with humane care. Experimental proto-
colswerereviewed and approved by the Institutional
Anima Ethics Committee (Anima House Registration
N0.25/1999/CPCSEA) and conform to the Indian
Nationa ScienceAcademy Guidelinesfor theUseand
Careof Experimenta Animalsin Research.

Acutetoxicity study (AL D50)

Acutetoxicity studieswere carried out on albino
Widtar ratsby the oral routeat dosesof 50 mg/kg, 100
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mg/kg, 500 mg/kg, 1000 mg/kg and 2000 mg/kg of TE
asper OECD guidelineNo.402.

Preparation of test and refer encedrug solutions

Anagueoussolution of carrageenan (1% w/v) was
prepared in hot water and used for subcutaneousin-
jection.

TE was prepared as a suspension in 1 % (w/v)
agueous sodium carboxymethyl cellulose (CMC) solu-
tion and used immediatdly.

Diclofenac sodium was suspended in 1% (w/v)
agueous sodium CM C solution and used immediately
for ora treatment.

Anti-inflammatory activity

Theeffectsof TE wereevauated by invitro anti-
inflammatory studiesand by in vivo carrageenanin-
duced hind paw edemaand cotton pellet granuloma
modelsinrats. Aspirin was used as standard inthein
vitro antioxidant studieswhereasdiclofenac sodiumwas
used asastandard drug in both thein vivo model sfor
comparing theanti-inflammatory potential of TE.

I nvitro anti-inflammatory activity
1. Inhibition of protein denaturation

Theeffect of TE on protein denaturation waseva u-
ated by themethod of MizushimaY 8, Test solution (1ml)
containing different concentrations (10 - 100 pg/ml) of
TE or thestandard drug aspirin (100 pg/ml) was mixed
with 1ml of egg a bumin solution (1mM) and thenincu-
bated at 27+1 °C for 15 min. Denaturation was induced
by keeping thereaction mixtureat 70°Cinawater bath
for 20 min. A control experiment without the test/stan-
dard compound was conducted in anidentica manner.
After cooling theturbidity of the solutionswasmeasured
spectrophotometricaly at 660 nm. Thepercent inhibi-
tion of protein denaturation was ca cul ated asfollows:

% Inhibition = (Abs__ , —Abs Sarnple) X 100/ Abs
IC,,valueswere cal cul ated as an average of triplicate
andyss.

2. Proteinaseinhibitory activity

Thetest wasperformed according tothemodified
method of Oyedepo and Femurewd?. Test solution
(1ml) containing different concentrations (10 - 100 pg/
ml) of TE or the standard drug aspirin (100 pg/ml) was
incubated with 0.06 mg trypsinand 1ml of 25mM tris-

Control
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HCI buffer (pH 7.4) at 37°C for 5 minutes. Then, 1.0
ml of 0.8% (w/v) caseinwasadded. Themixtureswere
incubated for an additiona 20 minutesand treated with
2.0 ml of 70% perchloric acid to terminate the reac-
tion. The cloudy suspension was centrifuged at 4000
rpmfor 5min. A control experiment without the test
compound was conducted in anidentica manner. The
absorbance of the supernatant was measured spectro-
photometrically at 280 nm. The percent inhibition of
proteinaseactivity was cal culated asfollows:

% Inhibition=(Abs__ . —Abs Sample) /Abs X 100

Control
IC,,valueswere cal culated asan averageof triplicate
andyss.
3. Membrane stabilization activity by hypotonic
salineinduced-hemolysis

Themethod described by Umapathy et al wasused
for this study!®. Thereaction mixture (4.5ml) con-
sisted of 1 ml of different concentrations (10 - 100
ng/ml) of TE or the standard drug aspirin (100 pg/ml)
in normal saline, 2ml of hypotonic saline solution
(0.25% NaCl), 1 ml of 0.15 M phosphate buffer (pH
7.4) and 0.5ml of 10%rat RBC innormal saline. In
the control experiment, instead of thedrug only saline
was added. All the centrifuge tubes containing the
above reaction mixturewereincubated at RT for 10
min. At theend of incubation, thetubes centrifuged at
1300 rpm for 3 min and the absorbance of the super-
natantswas read at 540 nm. The percent inhibition of
hemolysiswasca culated asfollows:

% inhibition = (Abs ., —Abs Sample) /Abs

IC,,valueswere cal culated asan averageof triplicate
andyss.

X 100

Control

In vivo acutemode of inflammation

Carrageenan induced hind paw edemain r at(*12

Albino Wistar ratsweighing 180-200 gmwereran-
domly alocated into four groupsof 6 animalseach and
treated inthefollowing way:

Group-1: Served as Carrageenan control, which
received oraly 1ml/kg of 1% sodium CM C solution+
0.1 ml of 1% (w/v) of carrageenan by subcutaneous
injection.

Group-2: Served as Standard and received
diclofenac sodium 10 mg/kg oraly (1 hr prior to carra
geenaninjection) + 0.1 ml of 1% (w/v) of carrageenan
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by subcutaneousinjection.

Group-3: Receaived TE 250mg/kg ordly (1 hr prior
to carrageenan injection) + 0.1 ml of 1% (w/v) of car-
rageenan by subcutaneousinjection.

Group-4: Received TE 500mg/kg ordly (1 hr prior
to carrageenan injection) + 0.1 ml of 1% (w/v) of car-
rageenan by subcutaneousinjection.

Groups2, 3& 4 received ther respectivedrugs1 h
prior to the carrageenan injection. Carrageenan solution
(0.2 ml) of 1% w/v wasinjected subcutaneoudly into
theplantar region of theright hind paw of theratsof all
groupsto produce edema. Paw edemavolumeswere
measured using plethysmometer (IITC 520) at various
timeintervalslikeO, 1, 2, 3,4, 6 & 24 hr after thecar-
rageenaninjection. Thepaw edemainhibition of thestan-
dard and test drugswas cd culated by comparing with
the Toxicant control group ratsinthefollowing way:

% inhibition of paw edema=Vc-Vt X 100

Vc
Where, Vcistherat paw edemavolume of the Toxi-
cant control group; Vtistherat paw edemavolume of
thedrug trestment group

I n vivo chronicmodd of inflammation
Cotton pellet induced granulomainrat™?

AlbinoWigtar ratsswererandomly divided into four
groups of 6 animalseach and treated in thefollowing
way:

Group-1: Served asPdlet control, which received
oraly 1ml/kgof 1% sodium CMC solution daily for 8
daysfollowing subcutaneousimpl antation of cotton
pellets.

Group-2: Termed as Standard and received
diclofenac sodium 10mg/kg p.o. oncedaily oraly for 8
daysfollowing subcutaneousimpl antation of cotton
pellets.

Group-3: Recelved TE 250 mg/lkgoncedally oraly
for 8 daysfoll owing subcutaneousimpl antation of cot-
ton pdlets.

Group-4: Recelved TE 500 mg/lkgoncedally oraly
for 8 daysfoll owing subcutaneousimpl antation of cot-
ton pdlets.

Group-5: Recelved TE 750 mg/lkgoncedally oraly
for 8 daysfollowing subcutaneousimpl antation of cot-
ton pdlets.

Four sterilecotton pellets (10 mg) wereimplanted
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subcutaneoudly intheventral region 2 oneither Sde, in
eachrat under light ether anaesthesia. Groups2, 3and 4
received their respective drug treetmentsoncedaily for
8 daysfallowingimplantation of cotton pellets. Onthe
9" day, theanima swere sacrificed by cervical didoca
tion and blood was collected by cardiac puncture. The
cotton peletsal ong with granulomati ssuewereremoved
andweighedimmediatdy for wet we ght. Thepdletswere
dried in an oven at 60°C until a constant weight was
obtained. Thegranulomatissueformation and exudate
formationwascd culated us ng thefollowing formulae:
M easur e of granulomatissuefor mation = constant dry
weight — initial weight of pellet
M easur eof exudatefor mation =wet weight of pellet -
congtant dry weight of pellet

Theleve of inhibition of granulomatissuedevel op-
ment was ca culated using theexpression:
% inhibition of granuloma
tissueformation =WgrC-WarT X 100

WgrC

Where, WgrC =weight of granulomatissueof the Toxi-
cant control group; WgrT =weight of granulomatissue
of thetreatment group

Blood collected by cardiac puncturewasalowed
to coagul ate at room temperaturefor 30 minand serum
was separated by centrifugation at 2500 rpm for 15
min. Theseparated serum wasanayzed for theactivi-
tiesof themarker enzymesALT,AST andALP.

Marker enzyme assays
Thelysosoma enzymesALT,AST andALPwere
assayed in serum using standard kits supplied from

Accurex Biomedica Pvt Ltd (Mumbai, Indid). There-
sultswereexpressed aslU/L.

RESULTS

Invitroanti-inflammatory activity
1. Protein denaturation activity

TE waseffectiveininhibiting heat induced albu-
min denaturation at different concentrationsas shown
inTABLE 1. ThelC_ value of TE wasfound to be
56.73ug/ml. The correlation coefficient (R?) for TE
was cal cul ated from the graph and was found to be
0.989. TE was compared with aspirin whichwasused
asthestandard. ThelC_, valuefor aspirinwasfound
to be27.41 ug/ml at the correlation coefficient value
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TABLE 1: Effect of TE oninhibition of protein denatur ation, proteinaseactivity and RBC hemolysis(membranestabilization

activity)
o i
Concentration i i %_inhibition i
(ng/ml) Protein denaturation Proteinase activity RBC hemolysisfor membrane
activity stabilization

10 20.63+0.72 19.63+ 1.19 26.21+ 1.34

20 29.68+ 0.78 28.19+ 1.50 34.61+ 2.40

40 42.85+ 1.42 39.26+ 1.08 42.90+ 1.97
Test Samples

60 53.96+ 2.07 49.59+ 0.79 53.47+ 1.62

80 61.42+ 1.20 56.46+ 2.34 60.31+ 3.87

100 74.12+ 3.23 64.97+ 1.83 68.29+ 2.89
Corrélation coefficient value (r) 0.989 0.984 0.988
1Csp value 56.73+0.97 pg/ml 65.89 +0.79 pg/ml 56.87+ 0.85 pg/ml
Aspirin 100 89.34+4.12 71.47+2.13 76.94+ 3.54
All values are expressed as mean +SEM for three determinations
(R?) of 0.99. ml &t the correl ation coefficient (R?) of 0.990.

2. Proteinaseinhibitory activity

TE exhibited Sgnificant anti proteinase activity & dif-
ferent concentrationsasshownin TABLE 1. ThelC_,
vaueof TEwasfoundto be65.89g/ml at the correla-
tion coefficient value (R?) of 0.984. TE wascompared
withaspirinwhichwasused asstandard. ThelC_ vaue
for aspirinwasfound to be 53.98 ug/ml at the correla-
tion coefficient (R?) of 0.99.

3. Membranestabilization activity

Membrane stabilization activity of TE waseva u-
ated by determining theinhibition of hemolysisof RBC
caused by addition of ahypotonic salinesolution. TE
(10 100ug/ml) inhibited the hypotonicity-induced
haemolysis of RBCsto varying degreesasshownin
TABLE 1. The IC_, value of TE was found to be
56.87ug/ml at the correlation coefficient (R?) of 0.988.
TE was compared with aspirin which wasused asthe
standard. IC_, va uefor aspirinwasfoundto be42.48ug/

I n vivo acutemoded of inflammation
Carrageenan induced hind paw edemainrat

In the acute anti-inflammatory model i.e. carrag-
eenan induced hind paw edemain rats, carrageenan
treatment caused an increasein paw volumes. Treat-
ment with standard diclofenac Na(10mg/kg) and TE
at doses of 250mg/kg and 500 mg/kg caused asignifi-
cant inhibition of paw edemaevery hour upto 24 hours
when compared with the carrageenan treated group of
rats. Therewassgnificant differenceeverywhereat dl
hoursand al treatment groups. (TABLE 2)

I n vivo chronicmodd of inflammation

Cotton Pdllet granulomaformation model inrats

Inthismodel, the TE at doses of 250 mg/kg, 500
mg/kg and 750 mg/kg werefound to beeffectiveinthe
exudatory and granul atory phasesof inflammation. TE
250 mg/kg, 500 mg/kg and 750 mg/kg werefound to

TABLE 2: Effect of TE on Carageenan induced hind paw edemainrats

Treatment group and M ean Paw Edema Volume (ml) Timeinterval in hours
dose (mg/kg) 0 1 2 3 4 6 24

Carageenan control group  0.91 £0.0044  1.20+0.0049 1.39+0.0049 1.66+0.0076 1.62+0.0089 1.58+0.0076 1.20+0.0095
0.89+£0.0057 1.10+0.0068* 1.20+0.0076* 1.07+0.0071* 0.99+0.0084* 0.93+0.0087* 0.90+0.0091*

Standard Diclofenac

Na (10mg/kg) (2.19) (8.33) (13.66) (35.61) (39.09) (41.05) (24.93)
TE (250 mykg) 091+0.0067 117+0.0062* 130+0.011% 1.17+0.0081* 1.12+0.0113%* 1.05+0.0100% 0.96+0.0108*
() (1.66) (6.49) (29.67) (30.76) (33.33) (20.19)
TE (500 mykg) 0.89+0.0073 113+0.0067* 1.23+0.0065%* 1.11+0.0132%* 1.03+0.0174* 097+0.0125% 0.90+0.0037*
(2.19) (5.83) (11.41) (33.09) (36.21) (38.20) (24.79)

Values are mean = SEM; N = 6 in each group; One-way ANOVA followed by Dunnett’s test is applied for statistical analysis, P
values: * < 0.01 when treatment groups were compared with the Carageenan control group; The valuesin the bracket indicate %
inhibition
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inhibit exudate formation by 30.39, 50 and 58.33 %
respectively and inhibit granulomaformation by 21.04,
51.85 and 66.87 % respectively. (Figure 1)

Theeffect of TE on serum marker enzymes-AST,
ALT & ALPissummarizedinFigure2. Therewasa
marked increaseinthe serumenzymeactivitiesof AST,
ALT & ALPinthecotton pellet inserted control group
of animas. Treatmentswith TE 250 mg/kg, 500 mg/kg,
750 mg/kg aswell as diclofenac sodium (10 mg/kg)
significantly attenuated theAST,ALT & ALPactivities
elevated by theimplanted pdllets. TE 750 mg/kg group
was comparablewith thereference standard diclofenac
sodiumin attenuating the pellet induced increasein se-
rum marker enzymeactivities.

TE 750 mg/kg significantly attenuated the el evated
activitiesof lysosomal enzymesAST,ALT andALPby
60.15%, 73.67% and 53.39 % respectively; TE 500

160 -
140 -
120 -+

‘éh 100 -
80 -

60 -

40 -+

—

20

mg/kg showed 40.47%, 50.77% and 30.84% attenu-
ation, while TE 250 mg/kg showed 21.13%, 29.45%
and 12.47 % attenuation of AST, ALT and ALPactivi-
tiesrespectively when compared with the pellet im-
planted control group of animals (Figure 2).

DISCUSSION

Inthe present work, thein vitro antioxidant anti-
inflammatory potentia of TE waseva uated by study-
ing the effect of TE oninhibition of i) protein denatur-
ation, i) proteinaseactivity andiii) hypotonicsalinein-
duced hemolysisof RBC for membrane stabilization.

Denaturation of tissue protein isone of thewell
documented causes of inflammeation*®. Membranepro-
teinsarelargely responsiblefor thephysical properties
of thecell membrane and may contributetotheregula

L1 Weight of exudate
1 Weight of granuloma

Il

Control
(cotton pellet
inserted)

W g 0l

Diclofenac Na TE 250mg/kg TE 500mg/kg TE 750mg/kg

Treatment Groups

Values are mean = SEM; N = 6 in each group; One-way ANOVA followed by Dunnett’s test is applied for statistical analysis; P
values: *< 0.01 when treatment groups were compared with the control (cotton pellet inserted) group

Figurel: Effect of TE on cotton pellet induced granulomainrats
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Values are mean = SEM; N = 6 in each group; One-way ANOVA followed by Dunnett’s test is applied for statistical analysis; P
values: *< 0.05, **< 0.01 when treatment groups were compared with control (cotton pellet inserted) group

Figure2: Effect of TE on serumALT, AST and AL Pactivitiesin cotton pellet granuloma
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tion of thevolumeand water content of cellsby con-
trolling the movement of sodium and potassiumions
through the protein channel swhich makeup ion chan-
nelsinthecal membrane. Denaturation of membrane
proteinslead to leaking of lysosoma enzymesinto the
steof inflammation. The protein denaturation mecha-
nismmight involvedteration of dectrogtatic, hydropho-
bic, hydrogen and disul phidebondsof proteing®. Agents
that prevent denaturation therefore are potentia candi-
dates for anti-inflammatory drug development. TE
showed significant inhibition of denaturation of protein
inaconcentration dependent manner.

Neutrophilsareknownto bearich source of pro-
teinaseswhich carry intheir lysosomal granulesmany
neutral serine proteinases. It was previously reported
that serine proteinasesplay animportant roleinthede-
velopment of tissuedamage during inflammatory reac-
tionsand significant level of protectionwasprovided
by proteinaseinhibitorg®4. - sitosterol present in T.
elephantina may beresponsiblefor thisanti-protein-
aseactivity.

Stabilization of the RBC membranewasstudied to
further probe the mechanism of anti inflammatory ac-
tionof TE. TheRBC membraneissimilar to thelyso-
soma membrane!®®. Hence inhibition of RBC
haemolysisprovidesgoodinsight into theinflammeatory
process especially as both events are consequent to
injury. Injury tolysosomemembraneusudly triggersthe
rel ease of phospholipaseA2 that mediatesthe hydroly-
sisof phospholipidsto produceinflammatory media-
torg®. Stabilization of the membranes of thesecells
preventslysisand subsequent rel ease of the cytoplas-
mic contentswhichinturn limitsthetissue damageand
exacerbation of the inflammatory responseé™”. It is
therefore expected that compounds with membrane
stabilisation activity should offer significant protection
of cell membrane against injurioussubstances. Invitro
assessment of the effect of TE on membrane stabiliza-
tion showed that it inhibited hypotonicity-induced lysis
of redblood cellssgnificantly.

Most of themodel sused for eval uating anti-inflam-
matory activity inlaboratory animasinvolveacutein-
flammation produced by injection of materid ssuch as
formdin, 5-hydroxytryptamineand dextranintothehind
paw of rats. The material usedinthe present study to
produce acuteinflammationiscarrageenan, whichisa
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sulphated polysaccharide obtained from red green al -
gae (Rhodophyceae). Carrageenan-induced rat paw
oedemaisasmpleand routineanima modd for evau-
ation of pain at thesteof inflammation without any in-
jury or damageto theinflamed paw!*.

Carrageenan induced rat paw edemahasbeen de-
scribed asabiphasic event inwhich various mediators
operatein sequenceto producetheinflammatory re-
sponsa®®l, Histamine, serotonin and bradykininsarethe
first detectable mediatorsin the early phase of carrag-
eenan-induced inflammation; prostaglandins (PGs) are
involved intheincreased vascular permeability and are
detectablein thelate phase of inflammation?”. Local
and/or sysemicinflanmationisassodated with enhanced
levelsof the pro-inflammatory cytokinesTNF-a,, IL-1,
andIL-6. Kinins, oncereleased, areableto activate B,
and/or B, receptors, releasing other inflammatory me-
diaors, suchasprostaglandins(PGs), leukotrienes(LTs),
histamine, nitric oxide (NO), platel et activating factor
(PAF) and cytokines, among othersderived mainly from
leucocytes, mast cells, macrophagesand endothdid cdls,
causing either cell influx and plasmaextravasations. It
has been reported that the second phase of edemais
sengtivetomost of thedinicaly effectiveanti-inflammea:
tory drugs?!. It isthisphasewhich hasbeen frequently
used to accesstheanti-edematous effect of natura prod-
ucts TE showed dosedependent inhibition of paw edema
inthefirst and the second phase. However the effect
wasmoredgnificant inthesecond phase and maximum
inhibitionwas observed during the 3¢ hour after carrag-
eenaninjection. Theanti-inflammatory effect of TE may
beduetoinhibition of kininreleaseand dsoinhibition of
prostaglandin synthesis. Thisactivity probably will be
duetoitspolyphenolic congtituents.

Thecotton pellet granulomamodel hasbeenwidey
employed to assessthetransudative, exudativeand pro-
liferative components of chronicinflammation. There
arethree phasesin theinflammatory responseinthe
cotton pellet induced granuloma??. Inthefirst phase
imbibition of fluid containinglow proteintakesplaceat
thegteof cotton pellet implantation. Inthe second phase
after 2-3daysof pdletimplantation, exudation of fluid
containing the proteintakesplace. Inthe 39 phase, i.e.
theproliferative phase, appearance of collagen, muco-
polysaccharide synthesis, and increasein the number
of fibroblasts around the cotton pellets occurs®l. The
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amount of newly formed connectivetissuecan be mea
sured after removing and weighing thedried pellets. TE
sgnificantly decreased thefind dry weight of thecotton
pellets, i.e. it decreased theamount of granulomatous
tissue, suggesting that it hasthe capability of reducing
the synthesisof mucopol ysaccharidesand collagen and
the number of fibroblasts, which arenatura prolifera-
tiveeventsof granulationintissueformation. TE de-
creased theweight of granulomatissuein adose-de-
pendent manner, confirming itsactivity inthe chronic
phaseof inflammation.

Lysosoma enzymes used to determinethe degree
of inflammation, include Alanine aminotransferase
(ALT), Aspartate aminotransferase (AST) and Alka
line Phosphatase (ALP), which arealtered duringin-
flammation. Duringinflammation thereisanincreasein
theserumlevel of these enzymes. Thisisbecausethe
chronic phaseof inflammationinvolvesdamageto the
lysosomal membrane®!, Asaresult these lysosomal
enzymesleak into the blood stream. TE attenuated the
granulomaelevated ssstumALT, AST and ALPactivi-
tieswhich areincreased during theinflammatory pro-
cess. Theinhibition of lysosoma marker enzymesmay
belargdly dueto the membrane stabilizing property of
TE. TE phytoconstituents, viz. - sitosterol and quer-
cetin areknown to be potent antioxidants. Itislikely
that both, the antioxidant activity aswell asthe mem-
brane stabilizing effect of these constituents might be
contributing to theanti-inflammatory activity observed
indifferent typesof inflammationinthisstudy.

CONCLUSION

Thus, to summarize, themethanolic extract of inflo-
rescence of Typha & ephantina showed significant anti-
inflammatory activity probably by virtue of an underly-
ing antioxidant activity and lysosoma membrane stabi-
lizetion.
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