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ABSTRACT

Plant Leucas aspera Spreng is a member of Labiatae family. It isused in
ayurvedic (herba) medicationin Indiafor relieving of inflammation. Inthis
study, dried whole plant was subjected for soxhlet extraction successively
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using Pet ether, Chloroformand Ethanol. The anti-inflammatory activity of
the extracts against Carrageenan induced Paw edema (acute model), cotton
pellet induced granuloma (Chronic model) and ulcerogenic studies (Sub
acute model) inratswere carried out. The COX-I1 enzymeinhibition study
was also carried out as an in vitro method. Amongst these three extracts,
ethanolic extract showed good activity in all the models.
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INTRODUCTION

Sincethousandsof years, peoplelivinginrura and
semi urban areas in India are dependent on herbal
preparationsfor treetment of their iliness. Herba prepa:
rationsarefoundto beeffective. Plant synthesizesnove
structures by biosynthetic pathway. Theisolationand
biologica studiesof medicind plantsleadsto theiden-
tification of herba medicinefor specificillness.

One of the approachesto discover newer anti-in-
flammatory agentsisto searchfor their presencein natu-
ral sources. Leucasaspera Spreng (Family-Labiatae) is
anannua herbfound throughout Indiaasaweedin cul-
tivated fid ds, wastelandsand roadsides. Traditionally,
juiceof theleavesisappliedin psoriasis, chronic skin
eruptions, insecticidal anditspasteisappliedtopicaly to
inflamed aread'3. Some reports have been published
onthechemical constituents such aslong-chain com-

pounds, diphaticketols, phendls, 3-Stosterdl, triterpenes,
oleanolic acidsand ursolic acid, triterpenoid lactone, li-
noleicacid, oldicacid®”. Therearemany biologicd re-
portsof thisplant for itsanti-inflammatory activity®,
antifungal!*? and prostaglandin inhibitory and antioxi-
dant*Y. However systematic studieswerenot carried
outindetall. Hence, thepresent investigationistaken up
to sudy theanti-inflammeatory activity of varioussolvent
extractsof leucasaspera spreng. Theethanolic extract
of leucasaspera spreng showed sgnificant anti-inflam-
matory activity and COX-Il enzymeinhibition studies.

MATERIALSAND METHODS

Plant material

Thefresh wholeplant of Leucas asperawascol-
lected during the month of August and September in
and around GulbargaUniversity campusand authenti-
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cated at the Herbarium (Voucher No. 530), Depart-
ment of Botany, GulbargaUniversity, Gulbarga.

Prepar ation and char acterization of theextract

Collected plant materia swereimmediatel y sorayed
with ethanol to ceasethe enzymatic degradation of sec-
ondary metabolites. Theshade-dried plant waschopped
into small piecesand powdered. The powdered plant
material was extracted with petroleum ether, chloro-
form, and ethanol successively inaSoxhlet extractor.
The extracts were concentrated to drynessin aflash
evaporator under reduced pressureand controlled tem-
perature (40-50°C).

Animals

Widtar ratseither sex weighing 150-200g were pro-
cured from the National Institute of Nutrition,
Hyderabad, India. They were acclimatized to labora-
tory conditionsfor aweek prior to theinitiation of the
experiment. They werefed on standard rat feed and
given freeaccessto water.

Drugs

Thefollowing chemica sused: Carrageenan (Sigma,
Spain), Pet ether, Chloroform, Methanol and Diclofenac
sodium (Ranbaxy FineChemicals, India). Lipopolysac-
charide (LPS) and N, N, N, N-tetramethyl p-phe-
nylenediamine (TMPD) were purchased from Sigma
chemicd Co. Ltd. Enzymeinhibition assay kit waspur-
chased from Assay Designs, Inc. (Ann Arbor, Ml,
USA). Recombinant human COX-2 was agenerous
gift from Shozo yamamoto (School of Medicine, Uni-
versty of Tokushima, Japan).

Paw edemamethod (Acutemode!)

The carrageenan-induced® rat hind paw edema
was carried out as per by Winter et al. Theratswere
divided into six groups of six animalseach. Group |
received Tween-80 (1%), which served asacontrol.
Group I received Did ofenac sodium at adose of 50mg/
kg body weight and used as standard. Groupslli, IV
andV weretreated with Petroleum ether, Chloroform
and Ethanol extracts of Leucasaspera respectively at
adose of 100 mg/kg body weight, orally. A mark was
made on both the hind pawsjust bel ow thetibio-tarsal
junction so that every timethe paw could bedippedin
themercury column of plethysmograph uptothemark
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to ensure constant paw volume. After 30 min. of above
treatment an inflammatory edemawasinduced inthe
left hind paw by injection 0.1 ml of carrageenan (1%,
w/v) intheplanter tissue of the paw of dl experimental
rats. Theright paw served as areference to non-in-
flamed paw for comparison. Theinitid paw volumewas
measured plethysmographical ly within 30 seconds of
theinjection. Therelativeincreasein the paw volume
was measured in control, standard and treated group
ratsat anintervals0, 1/2, 1, 3and 5" hour after carra-
geenaninjection. Theincreasein paw volumeover the
initial readingwas measured. The changein paw vol-
umein animalstreated with standard drug and thethree
extracts of Leucasasperawere compared with that of
untreated control animalsafter 5 hours. Thus, percent
inhibition of paw volumein treated anima swas used
for calculating the percent inhibition of edemacof the
control group usingtheformul a;

% Inhibition = (1—£)x 100
Vc

whereVt and V¢ are mean rel ative changesin the paw
volume of thetest and control respectively.

Granulomamethod (Sub acutemodéd)

Foreign body induced Granulomamethod™*, which
wasdeveloped by D’ Arey et al.!*¥ wasadopted. Hedthy
rats of either sex weighing between 150-200 g were
selected and hair from theaxillaeand groinregionwere
removed with thehelp of clips. A small incision was
madein axillaegroinregion under light ether anesthe-
sa. Sterilecotton pellet weighing 10 mgand two Sterile
grass piths (25 x 2mm) each wasimplanted subcuta-
neoudly. Theincisionswere sutured and animal swere
cagedindividualy after recovery fromanesthesa Asep-
tic precautionsweretaken throughout the experiment.
Cotton pellet and grass pith implanted rats were di-
vided into six groups of six rats. Group | received
Tween-80% (1%) solution and served as control.
Group 1 received Diclofenac sodium solution at adose
of 50mg/kg body weight and treated asreference stan-
dard. Group I11, IV and V received petroleum, ether,
chloroform and ethanol extractsrespectively at adose
of 100mg/kg body weight. Thetreatment was started
on theday of implantation of foreign body and contin-
ued for successiveten days.

Onthe 11" day, 24 hours after treatment of drug,
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theratswere sacrificed with an over dose of anesthesia
to removecotton pelletsand grosspiths. Cotton pdllets
were taken out, freed from extraneous tissue, dried
overnight at 60°C and their dry weightswererecorded.
Net Granulomaformation was cal cul ated by subtract-
inginitial weight of cotton pellets(10mg) from recorded
weights.

Themean granulomadry weight wascd culated and
expressed as mg/100g body weight.

Ulcerogenic effect in rats (Sub acute inflamma-
tion)

Study of ulcerogenic potentid by scoringthegas-
triclesiond? (Vogel H. Gerhard). Ratsweredivided
into six groupsof six animalseach. Group | received
Tween-80 (1%) solution and served as control. Group
Il received Diclofenac sodium solution at a dose of
50mg/kg body weight and served asreference stan-
dard. Groups 11, IV, V and VI received petroleum
ether, chloroformand ethanol extractsrespectively at a
dose of 100mg/kg body weight. The treatment was
started on the day of implantation of cotton pellet and
grasspithsto continuefor successiveten days.

On 11" day, the rats were scarified with an over
doseof anesthesiaand stomach wereopened dongthe
greater curvature and the mucosawas gently washed
with norma sdineavoiding injuriestothemucosa, the
number of ulcersin al the groupswere counted with
the help of magnifying glassand severity wasca culated
by using obituary system as described wasfollowed:
Denuded epithdium=10
Petechid and frank haemorrhages= 20
Oneor two ulcers=30
Multipleulcers=40
Perforated ulcers= 50

COX-2enzymeinhibition assay of variousextracts

Theassay was carried out aspreviousy described
by Brideau et a.[*¥, with little modification. Theani-
mal swere separated into seven groupsof fiveanimals
each. Group | received 5% gum acacia solution and
served asacontrol. Group |1 received Celecoxib at a
dose of 50mg/kg body weight and used asreference
standard. Groups 11, 1V and V received petroleum
ether, chloroform and ethanol extractsof Leucasaspera
respectively at adose of 100mg/kg body weight.
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All thetreatmentswere given per orally and after
one hour of the treatment, animals were sacrificed.
Wholeblood of dl theexperimenta ratswas collected
by veni punctureinto heparinised tubes. 1ml aliquotsof
whole blood wereincubated both in presence and ab-
senceof Lipopolysaccharide (LPS) obtained from E.
coli inaconcentration of 10-100ul. The contribution
of platelet COX-1 was suppressed by the addition of
200uM of aspirin. Theresulting mixture of 200uM of
thechromogeni.e. TMPD. After incubetion, theplasma
from the sampleswas separated by centrifugation of
thewhole blood samplesat 1000 rpmfor 10-15 min.

Theoptical dengity of theresulting plasmawasre-
corded by using spectrophotometer at awave ength of
611 nm. TheUV-visblespectracof Phycocyanobilinwas
recorded between 280-500 nm in methanol 2% HCI
and the concentration was estimated at 374 nmusing
extinction coefficient of 47.900 M2 cm™.

The results obtained were calculated as A611/
0.00826pum* x 0.21/0.01/2* = nmole/ml (U/ml)
(* It takes 2 molecules of TMPD to reduce PGG, to
PGH.,). The dataso obtained were subjected to statis-
tical andyss.

Satistical analysis

Resultswere analyzed using student’s‘t’ test and
One-Way ANOVA followed by Dunnett’s t’ test.

RESULTSAND DISCUSSION

Theanti-inflammatory activity results of Leucas
aspera extracts against Carrageenan-induced paw
edemaarepresented in TABLE 1. Theresults showed
that, the ethanolic extract at 100mg/kg exhibited sig-
nificant anti-inflammatory activity comparableto that of
standard anti-inflammatory drug Diclofenac sodium.
Other extracts, petroleum ether and chloroform extract
showed moderate activity. Themaximum inhibition
(45.78%) was observed with 100mg/ kg of crude etha-
nol extract

Theresultsof the cotton-pell et granulomamodd of
inflammation are presented in TABLE 2 showed that
theethanol extract showed significant inhibition of the
granulomaweight and other extractsare showed mod-
erateactivity. Here 100mg/kg ethanol extract produced
amaximum inhibition of granulomaweight (48.15%),
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TABLE 1: Datashowingtheantiinflammatory activity of variousextractsof Leucasaspera spreng by carrageenan induced

paw edemamethod
Group Dose (mg/kg) M ean paw volume in ml £ S.E.
Ohr ¥ hr 1hr 3hr 5hr

Control (Tween-80) Iml (1%) 148=+0.016 148+0.016 156+0.021 1.76+0.021 1.66+0.021
Standard (Diclofenac sodium) 50 146+0.021 1.21+0.021 1.05+0.02* 0.99+0.016** 0.88+0.021**
Petroleum Ether extract 100 145+0.022 1.33+0.03 1.28+0.03* 1.23+0.021* 1.23+0.017*
Chloraoform extract 100 1.45+0.022 1.39+0.025 1.20+0.03* 1.15+0.042** 1.12+(.03%*
Ethanol extract 100 1.45+0.022 1.28+0.016* 1.11+0.022** 1.00+£0.042** 0.90+0.042**

Data are expressed in mean = SEM, N=6 animals in each group, Data’s were analyzed by ANOVA followed by Dunnett’s ‘t’ test.
*P <0.05 when compared with control, ** P <0.01 when compar ed with control

TABLE 2: Effect of varioustreatmentson cotton wool pellet
granuloma

Granulomadry

Grouns Drugs & Dose mg/kg weight %
P B.W. (mg/100gB.W.) Inhibition
Mean = S.E.
1 Control 19.50+ 0.42 -
2 Diclofenac sodium 50 9.83+ 0.47%* 49.58
3 Petroleum Ether 100 17.00+ 0.57 12.82
4 Chloroform100 15.50 + 0.42* 20.5

5  Alcohol 100 10.11 + 0.49%** 48.15

Data are expressed in mean + SEM, N=6 animals in each group,
Data’s were analyzed by ANOVA followed by Dunnett’s ‘t’ test.
*P <0.05 when compared with control, ** P <0.01 when com-
pared with control

TABLE 4: Evaluation of cyclooxygenase-2 activity in whole
blood (L PSmethod) UNITSML

Celecoxib

Control Pet. ether  Chloroform Alcohol

10.58 65.05 20.59 10.3 32.27

15.2 55.25 15.88 16.69 39.84

20.2 48.25 15.25 21.77 44.67

MeantSEM  15.33+2.77 56.18+4.87* 17.24+1.68 20.59+1.99 38.93+7.46*

while compared to Standard Diclofenac sodium
(49.58%).

We have established the anti-inflammatory activity
of extractsof Lucasaspera. Itisevident that carrag-
eenan-induced oedemais commonly used as an ex-
perimenta invivo modd for evaluating theanti-inflam-
matory potential of plant extractd*6” andisbelieved
tobebiphasic. Theinitia phaseismediated by theearly
release of histamineand serotonin followed by there-
lease of kininand finaly through therel ease of bradyki-
nin, prostaglandin and lysosome*®, Thelater phaseis
reported to be sensitiveto most of theclinically effec-
tiveanti-inflammatory agents*9.

Therefore, it may be suggested that the anti-inflam-
matory activity of Leucasasperaextractisduetoits
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TABLE 3: Effect of varioustreatmentson ulcer index
Drug & Dose (mg/kQ) Mean Ulcer index

Groups body weight SEM.
Control 10.33+ 0.98
2 ig?gﬂ%g iclofenac 35.00+ 3.16
3 Petroleum Ether 100 9.50+0.42
4 Chloroform 100 8.50+0.42
5 Alcohal 100 6.50+ 0.56

Data are expressed in mean + SEM, N=6 animals in each group,
Data’s were analyzed by ANOVA followed by Dunnett’s ‘t’ test.
*P <0.05 when compared with control, ** P <0.01 when com-
pared with control

antihistamine or antiserotonin nature. Thecrude etha:
nol extract exhibited significant anti-inflammatory ac-
tivity inthe cotton-pellet granulomatest. Thisreflected
itsefficacy toinhibit the proliferative phase of thein-
flammation process, i.e. increasein the number of fi-
brobl asts synthesis of collagen and mucopolysaccha-
rides during granulomatissueformation®.

Theirritativeand ul cerative effect of the examined
ethanol extractsislower thanthat of standard Diclofenac
sodium. (TABLE 3).

The conventional NSAIDs cause gastric mucosd
damage?-?2, COX-l isthemaor COX isozymeinthe
gastrointesting tract of many species?. Theinhibition
of COX-I activity isassociated with the ulcerogenic
potentia of NSAIDS?+?3, Inthe study, chronic treat-
ment with Diclofenac sodium damaged the gastric mu-
cosawhere ethanol extract did not causes gastric le-
sonsat 100mg/kg body weight. Theseresults suggest
that PG productioninthischronicinflammatory mode
ismediated by the activity of theinducible COX-II,
and that the selective COX-II inhibitor. The selective
inhibitor ethanol extract, which doesnot causerat gas-
tric damage, may bemoreuseful clinically than conven-
tional NSAIDsin thetrestment of chronic inflamma-
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tory diseases.

Inorder to study the anti-inflammatory activity of
three extracts of Leucas aspera, it is essentia to
carryout the COX enzymeinhibition assay asshownin
TABLE 4. The chemical molecule(s) present inthem
areresponsblefor theinhibition of COX-2 enzymethat
present inthe blood plasmaof experimental rats.

CONCLUSION

Prdiminary phytochemicd andydsperformedinthis
study showsthe presence of triterpenoids, long chain
compounds, diphatic ketolsand phenolsinthewhole
plant extracts of Leucasaspera. Theanti-inflamma-
tory action of triterpenoids has been reported by many
researcherd®2, Therefore, it seemsthat anti-inflam-
matory profile of Leucas aspera might berelated to
thetriterpenoidsand phenols. Inconclusion, thewhole
plant extract of Leucas aspera, which contains
triterpenoids, phenol s, possesses anti-inflammatory ef-
fects. However, the exact mechanism(s) and theactive
compound(s) involvedin these effectsneed to be clari-
fiedinfuturestudies.

Infact, thisresult does not seem to bethe pharma
cologicd profileof theseinhibitorsof theprostaglandin
biosynthesis. Onthebasisof such experimenta results,
itisclear that agreat deal of work will be necessary to
proposethe clear mode of action, or rather, the mul-
tiplemodesof action.

However, itisimportant to determinethe specific
compound(s) responsiblefor theanti-inflammatory ac-
tivity aswell asto establish the mechanism of action of
the extract to cometo adefinite conclusionisin pro-
gressed.
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