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ABSTRACT

Dichloromethane- methanol (1:1 ratio) extract and petroleum ether extract
of Euphorbia tirucalli L latex was investigated for anthelmintic activity.
The activity of extracts at 10 different concentrations (0.1% to 1.0%) was
performed on Indian earthworm Pheretima posthuma using Albendazole
as standard reference. The results of the anthelmintic activity revealed
that, all thetest groups of the study exhibited reductionintime duration for
the time of paralysis and death in both the extracts. Further, the petroleum
ether extract was proved to be more potent among the two extracts.The
antimicrobial activity was carried out against four pathogenic organism
viz. Bacillus subtilis, Klebsiella pneumonia, Staphylococcus aureus,
Pseudomonas aeruginosa, Aspergillus niger, Penicillium chrysogenum,
Tricoderma viridiae and Candida albicans using agueous extract of the
latex. The zone of inhibition was determined against the bacteria at the
concentration of 5, 10, 15 & 20% and among the bacteria tested, Bacillus
subtiliswas resistant for the extract used. Zone of inhibition against fungi
was determined at the concentration of 3, 6, 9 & 12% inthe aqueous extract.
The phytochemical screening of the extracts reveal ed the presence of sec-
ondary metaboliteslike steroids, alkaloids, flavonoids, glycosides, phenols
and tannins. © 2009 Trade ScienceInc. - INDIA
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INTRODUCTION

For thousandsof yearsmedicinesand natura prod-
uctshave been closely linked through the use of tradi-
tional medicinesand natural poisong™ Plantshaveal -
ways had animportant placein thetherapeutic armory
of mankind. Themilk bush (Euphorbiatirucalli L.) an
uncultivated weed bel ongsto Euphobiacesefamilyisa
quitecommon plantin semi-aridand drier regions. Itis

erect, smooth, fleshy, shrub or small treeof 2to 5 meter
inheight. Thebranchesaregreen, cylindricd, clustered
or scattered. It isleafless drought resistant pant and
possesswhite milky latex®9, Theplantisused asa
phytomedicine. Many investigatorseva uated the phar-
macological propertiesof latex such as anticancer’™,
antivird™ and antiparasites®®. Thepresent study was
amed at eva uation of invitro anthelmintic and antimi-
crobid activity usngtheextractsof E.tirucalli latex.
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TABLE 1: Qualitativeanalysisof phyto-chemicalsof extractsfrom latex of Euphorbiatirucalli L

Extracts Alkaloids Flavonoids Steroids Saponins Cardiac glycoside Phenols tannins Anthraquinones
Dichloromethane + + + + + + +
-methanol
Petroleum ether + + + + + -
Aqueous + + + + + +

MATERIALSAND METHODS

Plant material

Thelatex of E.tirucalli was collected fromthere-
gionsof Chitradurgadistrict, Karnataka, Indiaand au-
thenticated from the Department of Botany, Sahyadri
Science College, Shimoga.

Preparation of extracts

Thelatex was shadedried, reduced to coarse pow-
der and subjected to extraction with two different sol-
vents, dichloromethane-methanol (1:1 ratio) and pet
ether by keeping on arotary shaker for 24 hrs. There-
after, it wasfiltered and centrifuged at 5000 g for 15
min. Thesupernatant was collected and the solvent was
evaporated. The extracts were vacuum dried and
stored at 4°C in airtight bottlesfor further studies.

The agueous extraction was done by hot extrac-
tion. The coarse powder of thelatex wastakenin coni-
cd flask and wasextracted indistilled water for 6 hrsat
dow hesat. Every 2 hrs, it wasfiltered through 8 layers
of muslin cloth and centrifuged at 5000g for 15 min.
The supernatant was collected. This processwasre-
peated twice and after 6 hrs, the supernatant was con-
centrated to make thefinal volume one-fourth of the
original volumeand stored at 4°C in airtight bottlesfor
further studies.

Drugsused

Albendazole was used as reference standard for
thestudy of anthdminticactivity. Sreptomycinwasused
as a standard drug for antibacterial activity and
Fluconazolewas used for antifungal activity.

Animals

Earthworms Pheretima posthuma of uniformlength
were procured from earthworm rearing centre,
Dummdli, Shimoga, Karnateka, India

Cultures
Bacillus subtilis (NCIM 2920), Klebsiella

Natural Products

pneumoniae (NCIM 2883), Saphylococcus aureus
(NCIM 5022) and Pseudomonas aeruginosa (NCIM
2945), Aspergillus niger (NCIM 798), Penicillium
chrysogenum (NCIM 735), Trichoderma viridiae
(NCIM 1195) and Candida albicans (NCIM 3103).
These cultureswere procured from National Collec-
tionof Industrid Micro organism (NCIM), Pune, India

Phytochemical investigation

Phytochemical testswere carried out to find out
the presence of alka oids, carbohydrates, glycosides,
flavonoids and saponing¥. Results of phytochemical
investigation of the crude extracts and pet ether ex-
tractswereshownin (TABLE 1).

1. Evaluation of anthelmintic activity

TheAnthelmintic activity was eva uated on earth-
worm, Pheretima posthuma dueto itsanatomical and
physologicd resemblancewiththeintestind roundworm
parasitesof human beingd'>3, Ten serid suspensions
of extractswere prepared in DMFranging from 0.1%
to 1 %( 1mg/ml to 10mg/ml). The standard reference
drugAlbendazolewas prepared at 0.1%in DMF All
thegroupsaremaintained in 6% dextrosesolution. Thus
atota of twelve groupscomprisingtentests(0.1%to
1%) and one negative control (Solvent) and one posi-
tive control (Albendazol €) were subjected to evalua-
tion of anthelmintic study. Each group consistsof six
approximately equal sized earthworms, whichwere
placedin alarge Petri plate containing 50ml of each
suspension. Themethod of Ghosh? wasfollowed for
anthelmintic screening. Observationsweremadefor the
timetakento pardyze, and or death of individua worms.
Paralysis was said to occur when the worms do not
reviveevenin norma dextrosesolution. Desthwascon
cluded whenthewormslosether matility followed with
fadingaway of their body colour; and theinactiveworms
weresubjected againgt the steam from hot water bath™.

Satistical analysis
Data were expressed as mean + SE. Statistical
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TABLE 2: Anthelmintic activity of dichloromethane-methanal and petroleum ether extractsof Euphorbiatirucalli L against

Pheretima posthuma

Extracty Dichloromethane-M ethanol Petroleum ether
Conc. Timeof paralysis(min)  Timeof death (min)  Time of paralysis(min) Time of death (min)

Standard 8.88+0.19 9.07+ 0.39 8.88+0.19 9.07+ 0.39
0.1% 9.25+0.31 9.54+0.27 8.70+0.21 9.15+ 0.26
0.2% 9.23+0.31 9.44+0.15 8.52+0.32 8.90+ 0.51
0.3% 9.02+0.22 9.12+0.21 8.35+0.38 8.61+ 0.57
0.4% 8.40+0.22 8.77+0.18 7.71+0.55 8.14+ 0.59
0.5% 8.26+0.28 8.48+0.38 6.80 + 0.28* 7.81+ 0.67
0.6% 7.96 + 0.40* 8.16 +0.45 6.53+ 0.31* 7.35+ 0.48*
0.7% 7.38+0.57* 7.86 + 0.33* 6.32 + 0.39* 6.89 + 0.42*
0.8% 7.20+ 0.51* 7.65+ 0.47* 6.10 + 0.41* 6.18 + 0.36*
0.9% 6.56 + 0.58* 7.33+0.41* 458+ 0.41* 4,74 +0.28*
1.0% 6.18 + 0.38* 6.61 + 0.40* 2.46 + 0.36* 2.67 £ 0.39*

(Results expressed as Mean + SE from six observation; control worms were alive up to 24hrs of observation. Time taken for

Paralysis and death: Standard Vs Test *P<0.05)

analysiswasdonefor ANOVA. All testswere consid-
ered statistically significant at p<0.05.

2. Evaluation of antimicrobial activity

Theantimicrobia property of the aqueous ex-
tract was carried out by agar well diffusion methodin
order to measurethezoneof inhibition(2.

(a) Antibacterial activity

The extract wasdissolved at different concentra-
tionsi.e. 5%, 10%, 15% and 20% in water. Strepto-
mycin (5%) was used as reference standard and sol -
vent control was al so maintained throughout the ex-
periment. Thescreeningwasinitiated by inoculating the
test bacteriaonto nutrient broth and incubation at the
temperature of 37°C for 24hrs. From the broth, Lawn
of each test bacteriawas madewith the help of sterile
cotton swabson nutrient agar plates. Well of 0.5cmin
diameter was punched on the plate with the help of
sterile cork borer. Thewell wasfilled with 100ul of
different concentration of extract and the experiment
wascarried out intriplicate. Plateswereincubated for
24hrsat 37°C after application of extracts. The plates
wereobservedfor clear zoneformation around thewdll.
Zoneof inhibitionisexpressedinmillimeter.

Antifungal activity

The extract wasdissolved at different concentra-
tionsi.e. 3%, 6%, 9% and 12% in water. Fluconazole
(3%) was used asreference standard and sol vent con-
trol wasa so maintained throughout theexperiment. The
screening wasinitiated by inoculating thetest fungi onto

Potato dextrose broth and incubation at thetempera-
ture of 28°C for 48hrs. From the broth, Lawn of each
test fungi weremadewith thehe p of serilecotton swabs
on Potato dextrose agar plates. Well of 0.5cmindi-
ameter was punched onthe platewiththehelp of sterile
cork borer. Thewell wasfilled with 100ul of different
concentration of extract and the experiment was car-
ried out intriplicate. Plateswereincubated for 48hrsat
28°C of after application of extracts. The plateswere
observedfor clear zoneformation aroundthewell. Zone
of inhibitionisexpressedinmillimeter.

RESULTS

Antheminticactivity

Thedataof themean vauesof thetimeof paralysis
and time of death of both the extractsi.e. dichloro
methane-methanol and petroleum ether are presented
in(TABLE2).

The two different extracts from the latex of
E.tirucalli, i.e. Dichloromethane-M ethanol and petro-
leumn ether showed dose dependent Anthelmintic activ-
ity against earthwormstested for 10 different concen-
trations (0.1-1%). Themaximum time duration taken
for paralysisand death wasfound to beat 0.1% (9.25
minutes and 9.54 minutes respectively), whereasthe
minimum timetaken was at the highest concentration
1.0% (6.18 minutesand 6.61 minutesrespectively).

Similarly, theeffect of petroleum ether extract was
a so proved to be dose dependent, wherein the maxi-
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TABLE 3: Antibacterial screening of aqueousextract of Eu-
phorbiatirucalli L latex against four pathogenicbacteria

Zone of inhibition in mm
Concentrations

Organism
Control Standard 50 10% 15% 20%
(5%)
B.subtilis - 9 - - -
K.pneumoniae - 7 2 35 4 5
Saureus - 7 2 4 55 7
P.aerogenosa - 10 22 3 55 6

TABLE 4: Antifungal screening of aqueous extract of Eu-
phorbiatirucalli L latex against four pathogenic fungi

Zone of inhibition in mm
Concentrations

Control Standard 3% 6% 9% 12 %

Organism

(3%)
A.niger - 13 2 3 8 12
P.chrysogenum - 9 1 2 7 9
T.viride - 8 2 3 6 10
C.albicans - 20 1 4 4 4

mumtimedurationtakenfor paraysisandtimeof degth
wasfoundto beat 0.1% concentration (8.70and 9.15
minutesrespectively) while, theminimumtimewasre-
corded for the same parametersat highest concentra-
tion of theextracti.e. at 1.0% (2.46 and 2.67 minutes
respectively).

Further, the oneway ANOVA analysisindicated
significant satisticd differences(p< 0.05) betweenthe
standard and tests at concentrations of 0.6% and above
for thetime of paralysisand 0.7% and abovefor the
timeof deathin dichloromethane-methanol extract.

For the petroleum ether extract, Sgnificant statisti-
cd differenceswerefound to beat 0.5% and abovefor
thetime of paralysiswhileat 0.6% and abovefor the
time of death with respect to standard.

Theresultindicatesanegative correl ation between
time and concentration of theextracts. Comparison of
effect of theextractsreveded that, petroleum ether ex-
tract was proved to be more potent than the
Dichloromethane- methanol asevidencedinthelower
mean valuesfor both the parametersof the activity.

Antimicrobial activity
Antibacterial

Among the various concentrations of the agueous
extract which were screened, highest inhibition zone
wereobserved at 20% concentrationin al thetest or-
ganisms. Andthezoneof inhibition wasnoted as5mm,

6mm and 7mm in Klebsiela pneumoniae, Pseudomo-
nas aer uginosa and Saphyl ococcus aureus respec-
tively whereas, least inhibition zone was observed at
5% concentration. Theinhibition zones at 5% concen-
tration werefoundtobe2.0 mm, 2.0mmand 2.2 mm
among thetest organismsi.e. Klebsiella pneumoniae,
Staphylococcus aureus and Pseudomonas
aeruginosarespectively (TABLE 3). Theresultsalso
indicated that with increasein the concentration of the
extract, thezone of inhibitionwasasoincreased. The
antibacteria activity of the extract wasdlightly lesser
when compared with the standard, streptomycin.

Antifungal

Among the four different concentrations of the
Aqueousextract (3%, 6%, 9% and 12%), highest inhi-
bition zonewas observed at aconcentration of 12%.
Thezoneof inhibitionwasmeasured and noted as 12mm,
9mm, 10mm and 4mm against Aspergillusniger, Peni-
cilliumchrysogenum, Trichoderma viride and Can-
dida albicansrespectively andleast inhibition zonewas
observed at 3% concentration. Thezoneof inhibition
wasfound tobe2mm, 2mm, Immand Imm amongthe
four tested organisms Aspergillusniger, Trichoderma
viride, Penicillium chrysogenum and Candida
albicansrespectively (TABLE 4). Itisevident from
the data that increase in the concentration of the ex-
tract; therewasasmultaneousincreasein theinhibition
zone. Theantifungd activity of the extract was com-
pared with the standard, Fluconazole.

DISCUSSION

The study revealed that the two extracts of i.e.
dichloromethane-methanol and petroleum ether pos-
sessanthel minticactivity. The comparison of resultson
the potency of the two extracts reveal ed that among
the two extracts viz. dichloromethane-methanol and
petroleum ether, thelatter proved to be more effective
for anthelminticactivity asevidenced inthe better mean
vauesintermsof reductionintimeduration at Smilar
concentrations. Anthelmintic activity may be duethe
various congtituents present inthe extract such asalka-
loidsand steroids. Specifically tanninspresent inthe
two extracts may be attributed to the anthel mintic ac-

tivity,
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Antimicrobia activity of theextract referstoitsin-
hibitory activity towardsthe growth of aspecific mi-
croorganism. Thisproperty may be dueto presence of
theakaloidsor secondary metabolitesof theplant la-
tex, like terpenoids, polyphenols, flavonoids, an-
thraguinones and tannins, etc. which aretoxictothe
microorganisms. Themechanismsincludeenzymeinhi-
bition by oxidation®. Further, thevariation in antimi-
crobial activity may be dueto the differencesin the
chemica nature of the cell wall and cell membrane of
eachmicro organism. Thus, theinhibition of growth of
micro organisms by theextracts of Euphorbiatirucalli
documentsthemedicind importanceof theplant which
will behe pful in preventing and curing of diseasesthat
are caused dueto these microbes.
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