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ABSTRACT

Spilanthes acmella (Syn.Blainvella acmella) belonging to the family
Compositae was extensively used in traditional system of medicine for
various ailmentslike rheumatism, inflammation, stimulant and sialagogue
for stammering, tongue paralysis, stomatitis, toothache, throat and gum
infections etc. The agueous (SPA) and ethanolic extracts (SPE) of leaves
were screened for its antinflammatory(both acute and chronic models)and
antioxidant activity(Ferric thiocynate method and Thiobarbituric acid
method). SPA and SPE exhibited significant in vitro antioxidant activity
by inhibiting the oxidation of linoleic acid in both FTC and TBA methods
with SPA having greater activity in TBA method and SPE having greater
activity in FTC method.SPA and SPE exert their anti-inflammatory activity
by retarding lipid peroxidation and causing a modulation in cellular de-
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fense antioxidant system.

INTRODUCTION

Soilanthesacmella (Syn.Blainvellaacmella) gen-
erdly known, astoothache plant™ isan indigenousherb
belonging tothefamily Compositag?. It occursintropi-
cal and subtropical partsof India. It isan annual erect
or ascending herb. Itisusedinindigenous medicinesas
astimulant and sidlagoguefor stammering, tongue pa
ralysis, stomatitis, toothache, throat and gum
infectiond®. Theflowersare chewed to relievetooth-
acheand the crushed plant used inrheumatism. In Bra-
zilianfolk medicineitisusedinthetreatment of infec-
tiousdiseasesand inflammeatory disorders“. However
no scientific dataare availabletovalidatethefolklore
claim. Therefore, the present study wascarried out to
eva uatetheanti-inflammatory and antioxidant proper-
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tiesof aqueous (SPA) and ethanolic extracts (SPE) of
leavesof Spilanthesacmellato substantiatetheir thera
peuticclam.

MATERIALSAND METHODS

Plant material

The leaves were collected from Gandhi Krishi
VignanKendhrya(GK.V.K) Herba, Bangalore, iden-
tified and authenticated. Thevoucher specimen (NV-
102) hasbeen retained in our laboratory for futureref-
erence. Theleaves were cleaned, dried under shade
and coarsdly powdered before extraction.

Extraction method
Thepowdered drug was extracted with 95% etha-
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nol and distilled water using soxhlet pparatus. Theex-
tractswere concentrated to dryness by evaporating the
solvents under reduced pressure and stored in amber
colored storagevia until used for the experiment. The
extractswereadministered to the anima sasasuspen-
sonin2% gum acacia

Animals

Wistar albino rats (140+209) of either sex, pro-
cured from TANUVAS (Tamilnadu University of Vet-
erinary and Animal Sciences) were used for the study.
Theanima swere housed in large polypropylene cages
in atemperature-controlled room (22+2°C) and pro-
vided with standardized pelleted feed (TANUVAS) and
clean drinking water ad libitum. Thestudy hasgot the
clearancefromthelnstitutional Animal Ethical Com-
mittee (IAEC) of CPCSEA (Committeefor the Pur-
pose of Control and Supervision of Experimentson
Animds).

Experimental protocol

Thefollowing experimenta protocol wasusedto

assesstheanti-inflammatory activity.

Theanimasweredividedinto Sx groupsof Six ani-
malseach.

Group| - Control

Group Il - Diclofenac sodium (5mg/kg/p.o)
Group 11 - SPA-I (100 mg/kg/p.o)

Group IV - SPA-I1 (200 mg/kg/p.o)
GroupV - SPE-I (100 mg/kg/p.0)

Group VI - SPE-I1 (200 mg/kg/p.o)

Anti-inflammatory activity

Anti-inflammatory activity of theextractswasevau-
ated in both acute and chronic modd sof inflammation.

Acute model
Carrageenan induced hind paw edema

The carrageenan assay procedurewas carried out
according to themethod®. Edemawasinduced by in-
jecting 0.1ml of a1% solution of carrageenaninsdine
into the plantar aponeurosis of theleft hind paw of the
rats. The extracts, reference drug and the control ve-
hicle(distilled water) wereadministered 60min prior to
theinjection of thecarrageenan. Thevolumesof edema
of theinjected and contralateral pawswere measured
at +1,3and 5 hrsafter induction of inflammationusinga
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plethysmometer®® and percentage of anti-inflammatory
activity wascd culated.

Chronicmode
Cotton péllet granuloma

Sterilecotton pellets (weighing 10+2mg) wereim-
planted subcutaneoudy a ong theflanks of axillaeand
groinsof wistar albino rats™. Theextracts, reference
drug and the control vehicle (distilled water) were ad-
ministered as per protocol to rats everyday for ape-
riod of 7 days. Onday + 8 theratswere sacrificed by
cervical decapitation and cotton pelletswere removed
surgically, freed from extraneoustissue and weighed
immediately for wet weight. Onehdf of the pelletswere
driedin anincubator at 60°C until a constant weight
was obtained.

Invitro antioxidant activity
Ferricthiocynate(FTC) method

The methods of Mitsudaet al.'® and Osawaand
Namiki® were slightly modified by Kikuzaki and
Nakatani™@. A mixtureof 4 mgweight samplein 4ml
absoluteethanol, 4.1ml of 2.52%linoleicacidin abso-
lute ethanol, 8ml of 0.05M phosphate buffer (pH 7.0)
and 3.9 ml of water was placed in atest tubewith a
screw cap and then placed in an oven at 40°C in the
dark. To 0.1ml of thissolution 9.7ml of 75% ethanol
and 0.1ml 30% ammonium thi ocyanate was added.
Precisely 3min after the addition of 0.1ml of 0.02M
ferrouschloridein 3.5% hydrochloric acid to thereac-
tion mixture, the absorbance was measured at 500nm
for every 24 hrsuntil the absorbance of the control
reached maximum. The control and the standard were
subjected to the same procedures as the sample ex-
cept that for the control, only the solvent was added,
and for the standard, 4mg samplewasreplaced with
4mgof vitamin Cand vitamin E.

Thiobarbituricacid (TBA) method

The method of Ottolenghi*¥ was used to deter-
minethe TBA valuesof the samples. Two ml of 20%
trichloroacetic acid and 2ml of TBA agueous solution
were added to 1ml of sample solution prepared asin
FTC procedure, and incubated inasimilar manner. The
mixture was placed in boiling water bath for 10min.
After cooling, it wascentrifuged, a 3,000 rpmfor 20min
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and the absorbance of the supernatant was measured
at 532nm. Antioxidant activity was based on the
absorbance on the final day. The inhibition of lipid
peroxidation in percentage was calculated by the
followingequation:

Per cent inhibition=[Ao-A /A0]x100

where Ao is the absorbance of control and A, is the absor-
bance of sample2,

Satistical analysis

Thedatawere expressed asmean+ SEM. Results
were analysed statistically by One-way ANOVA fol-
lowed by Tukey’s multiple comparison using SPSS soft-
warestudent’s version. The difference was considered
sgnificant if p<0.05.

RESULTSAND DISCUSSION

Anti-inflammatory activity

Theinflammatory processinvolvesaseriesof events
that can bedlicited by numerousstimuli, for example,
infectious agents, antigen-antibody interactions, chemi-
cd, thermal or mechanica injury. Theinflammatory re-
sponses occur inthree distinct phases, each apparently
mediated by different mechanisms: an acute one char-
acterized by local vasodilatation and increased capil-
lary permeability, asub acute phase characterized by
infiltration of leucocyteand phagocytecells, and chronic
proliferative phase, in which tissue degeneration and
fibrosisoccurl*¥,

Carrageenan induced hind paw edema

Carrageenan induced rat paw edemaisasuitable
test for evaluating anti-inflammatory drugswhich has
frequently been used to assessthe anti-edematous ef -
fect of natural products?¥. Asshowninfigurel oral
pretreatment of animalswith SPA and SPE resultedin
asgnificant (p<0.001) and adose-rel ated inhibition of
carrageenaninduced hind paw edema. The percentage
inhibition of inflammation by SPA, SPE at thedoses of
100 and 200 mg/kg and Diclofenac (5mg/kg) was
25.26%, 45.26%, 23.15% 42.10% and 44.21% re-
spectively, when compared with the control.

Both extractsexerted maximal anti-inflammatory
effectsat 3hr after carrageenan adminigtration. Thetime
course of edemadevel opment in carrageenan induced
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paw edemamodel inratsisgeneraly represented by a
biphasic curve®. Thefirst phase occurswithinan hour
and ispartly duetothetraumaof injectionand asoto
the serotonin component(®, Prostaglandinsplay ama
jor rolein the development of the second phase of re-
action, whichismeasured around 3 hr time. The pres-
ence of PGE, in theinflammatory exudatesfrom the
injected foot paw can be demonstrated a 3 hr and pe-
riod thereafter™. The carrageenaninduced paw edema
modd inratsisknownto besenstiveto cyclooxygenase
inhibitors*. Based on theresultsit could beinferred
that theinhibitory effect of the extracts on carrageenan
induced paw edemain rats could be mediated through
theinhibition of enzyme cyclooxygenaseleadingtoin-
hibition of prostaglandin synthesis.

Cotton pellet granuloma

Thecotton pdlet granulomamethod hasbeenwiddy
employed to assessthetransudative, exudativeand pro-
liferativecomponentsof chronicinflammation. Thein-
flammatory granulomaisatypical festureof established
chronicinflammatory reaction!*¥.. Therepair phase of
inflammeation startsas proliferation of fibroblast aswell
asmultiplication of smal blood vessals. Such prolifer-
ating cells penetrate the exudates producing ahighly
vascul arised reddened massknown asgranulation tis-
sue®¥, Thefluid absorbed by the pellet greatly influ-
encesthewet waght of thegranulomaand thedry wei ght
corrdlaeswell with theamount of granulomatoustissue
formed”. SPA and SPE administration at two different
dosessignificantly (p<0.001) inhibited both wet and
dry weight of thegranuloma(Figure2).

Duringtheinflammeatory processlipid peroxidation
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Figure 1: Effect of SPA and SPE onrat paw edemainduced
by carrageenan. Datarepresent mean + SEM of 6animals.

*p<0.001, @ p<0.05 compared to control (Oneway ANOVA
followed by Tukey’smultiple comparison test)
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TABLE 1: Effectsof SPA and SPE on variousbiochemical
parameter sin theexudates, serum and liver of ratsexposed to
cotton pellet

Groups Exudate lipid peroxide Liver lipid peroxide

Group | 100 100
Group |1 45.28 + 2.43a* 40.21 + 1.70a*
Group 111 35.26 + 2.77a* 33.45+ 1.76a*
Group IV 42.46 + 4.34a* 38.12 + 2.51a*
Group V 32.17 + 2.50a* 32.64 + 3.50a*
Group VI 44,23 + 3.39a* 39.48 + 2.38a*

Values are expressed as mean * SEM of 6 animals : Enzyme
units: Lipid peroxide (% Inhibition); Comparisons were made
between : a-Group | vsllI, IIl, 1V, V and VI, b-Group |1 vsllIl, IV, V
and VI; Symbols represent Statistical significance; *-p<0.001,
#-p<0.01, @-p <0.05

400
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W et weight
b Control O Diclofenac 1 SPA-I
O SPA-I11 [ SPE-| SPE-11

Figure?2: Effect of SPA and SPE on wet and dry weightsof
implanted cotton pellets. Datar epresent mean = SEM of 6
animals. *p<0.001 compar ed to control (Oneway ANOVA
followed by Tukey’smultiple comparison test)
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Figure3: Invitroantioxidant act|V|ty of SPA and SPE by
FTC method *p<0.001 compared to control (One way
ANOVA followed by Tukey’smultiplecomparison test)
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Figure4: Invitroantioxidant act|V|ty of SPA and SPE by
TBA method *p<0.001 compar ed to control (One way
ANOVA followed by Tukey’smultiple compar ison test)
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isinitiated when reactive oxygen speciesproducere-
versibleor irreversibledamageto moleculesof al bio-
chemical classes?!. Thetreatment with SPA (1 and I1)
and SPE (I and I1) significantly (p<0.001) reduced the
elevated levelsof lipid peroxideinliver and exudates
(TABLE 1).

Lysosomes become activated in inflammation and
their membranes are atered, so that they become so
permeabl ethat their contentsleak out or they excrete
their productsby exocytosis?Y. Theactivity of lysoso-
mal enzymes (acid and alkaline phosphatases) was
markedly increased in serum and liver duringinflamma:
tion?. Theeevated level sof theselysosoma enzymes
in serum and liver were significantly (p<0.001) de-
creased after treatment with SPA (1 and I1) and SPE (I
and Il), which may beduetotheir ability to stabilizethe
lysosomal membrane and thereby preventing the
release of lysosomal enzymes (TABLE 1).

Theextractsexert their anti-inflammatory activity
probably by inhibiting lipid peroxidation and suppress-
ingtheinfiltration of neutrophilsinto thegranulomaby
inhibiting either theformation of chemotactic mediators
or by suppressing the ability of inflammatory cellsto
respond to achemotactic stimulus mediated through
oxygenfreeradicals.

Theantioxidant activity exhibited by SPA and SPE
inFTCand TBA methodswererepresented infigures
3and 4.

FTC method was used to determinethe amount of
peroxideat theinitia stageof lipid peroxidation. During
thelinoleicacid oxidation, peroxidesformed and these
compounds oxidize Fe** to Fe**. The Fe* ionsform
complex with SCN-, which has a maximum absor-
bance at 500nm. In thismethod, the concentration of
peroxide decreases astheantioxidant activity increases.
Both SPA and SPE exhibited effectiveantioxidant ac-
tivities at a concentration of 4mg compared to stan-
dardsvitamin E and C. Lower the absorbance values
exhibited higher theantioxidant activitiesof thesamples.
The control had the highest absorbance value (0.85),
followed by SPA (0.38), SPE (0.46), Vitamin E (0.51)
and Vitamin C (0.61). Based on the results SPE had
the highest percentageinhibition of 55.29% followed
SPA (45.88%), Vitamin E(40%) and Vitamin C
(38.83%).

InTBA method formation of maonadehydeisthe
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basisfor evaluating the extent of lipid peroxidation. At
low pH and high temperature (100°C) ma onal dehyde
binds TBA to form ared complex that can be mea-
sured at 532nm. Theincrease of theamount of red pig-
ment formed correl ateswith the oxidativerancidity of
thelipid. Thecontrol had the highest absorbancevaue
(0.25), followed by SPA(0.07), SPE(0.10), Vitamin
E(0.13) and Vitamin C(0.15). Based ontheresults SPA
had the highest percentageinhibition of 72%followed
SPE(60%), Vitamin E(48%) and Vitamin C(44%).

SPA and SPE exhibited significant (p<0.001) in
vitro antioxidant activity by inhibiting the oxidation of
linoleicacid in both FTC and TBA methodswith SPA
having greater activity in TBA method and SPE having
greater activityin FTC method. Incidentaly the activi-
tiesof both SPA and SPE werefound to be better than
the standardsVitamin E and C in both the methods.

The aboveresults establish thefact that SPA and
SPE havegood antioxidant property and they exert their
anti-inflammatory activity by retarding lipid peroxidation
and caus ngamodulaionin cdlular defenseantioxidant
system.
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