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ABSTRACT

In the present study Dichloromethane-methanol and Pet ether extracts of
Euphorbia tirucalli latex were prepared and evaluated for antiviral activ-
ity against tobamo virusesviz. Tobacco Mosaic Virus (TMV) and Tomato
Mosaic Virus (ToMV). Three concentrations of the respective extracts
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(50,100,150ppm) weretaken for antiviral studies. Among the three concen-
trations, both Dichloromethane-methanol and Pet ether extracts showed
maximum protection at 150ppm. Dichloromethane-methanol extract showed
maximum protection (81%) than Pet ether extract against Tobacco Mosaic
Virus(TMV) at 150ppm, whereas Pet ether extract showed maximum pro-
tection (80%) against Tomato Mosaic Virus (ToMV) at 150ppm when com-

pared to that of Dichloromethane-methanol extract.
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INTRODUCTION

Euphorbiatirucalli (Euphorbiaceae) isasuccu-
lent plant commonly distributed to tropical areasand
rainforestsinthe Amazon, M adagascar and South Af-
rica Theplantiscommonly cdled asVgradruma(San-
skrit), Indiantree spurge or Milk bush (English) and
Bontakali (Kannada). Thelatex isused asan applica
tion for warts, rheumatism, neural giaand tooth ache¥.
Latex isdsoused asantimicrobid, antiparagiticintreat-
mentsof coughs, cancer and other maladiesasfolk rem-
edy!?. Thebark of thisplantisused totreat fractures.

Vird pathogens have become mgor constraintsto

the production of tomato and pepper. Tobacco mosaic
(ToMV) and Tomato mosai c tobamovirus(TMV) are
theimportant vird pathogens. Variousmechanismsare
involvedin res stance phenomenaagaing plant viruses
indudinglocdization, locd acquired resstance, sysemic
acquired resistance, greenidandsand chemically in-
duced resistance®. Effectiveviricidesarelacking for
the control of viral diseasesof plants. However, safer
botanicd extractsaregainingimportancein modern days
for crop protection against pestsand diseasesincluding
vira infections. Plant extracts have d so been found ef-
fectiveagainst widerange of pathogeng. Higher plants
possessendogenousvirusinhibitors, of which proteina
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TABLE 1: Qualitativeanalysisof phytochemicalsof latex extracts

Extracts Alkaloid Flavanoid Steroid Saponin Cardiac-glycoside Phenols Tannins Anthraquinone
Dichloro M ethane-methanol + + + + + + +
Pet ether + + + + +

ceousantiviral substancesare of particular interest’®.
Plant seed oilsweremainly used to control plant patho-
gensviz, fungd, bacteriaand vird pathogens. Verylittle
informationisavailable ontheeffect of plant extracts
on plant viruses. Thelatex of Euphorbiatirucalli is
reported to contain antiviral property against someani-
mal virusesviz. Herpessimplex, HepatitisB, SARS
etc. But such an activity hasnot been investigated in-
volving plant viruses. Hencethe present investigationis
undertaken in order to eval uatetheantiviral property
intheextractsof latex of Euphorbiatirucalli.

MATERIALSAND METHODS

Plant material

Thefreshlatex of E.tirucalli wascollected from
theregion of Chitradurga, Karnatakaand authenticated
by aTaxonomist at Department of Botany, Sahyadri
Science College, Shimoga.

Preparation of extract

The latex material was dried in shade and pow-
dered mechanically, for the preparation of
dichloromethane-methanol (1:1) and pet-ether extracts,
the dried powdered latex was subjected to cold ex-
traction. The solvent wasremoved completely over the
water bath and finally dessicator dried.

Phytochemical screening

Standard methods ™8 were used for preliminary
phytochemical screening of the extractsto know the
nature of phytoconstituents present (TABLE 1).

Preparation of standard virusinoculum

Thevirusinoculumwas prepared by usng the pre-
maintained virusinfected leaf. 0.1 g of leaf materiad from
Tomato (TMV) and Tobacco (ToMV) were homog-
enized with 0.1 M phosphate buffer in apre-chilled
pestleand mortar. After homogenization, theextract was
filtered through themudin doth and thefiltratewas used
asasourceof inoculum.
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Figurel: Lesionson atobacco leaf

Plant used

Nicotiana glutinosa, which reacts necrotically to
the inoculation with the Tobacco mosaic tabovirus
(ToMV) and Tomato maosaic tabovirus (TMV).

Efficacy of extractson Nicotiana glutinosa

Theextractswerescreened for their efficacy against
ToMV and TMV on Nicotiana glutinosa. Three con-
centrationsof the Dichloromethane-methanol and Pet
ether extracts of Euphorbiatirucalli latex were pre-
pared (50,100 and 150ppm) .The extracts were
sprayed using ahand sprayer (Misty, Varun Industries)
on to the labeled primary leaves of two months old
N.glutinosaplant. Thecontrol plantsweresprayed with
distilled water. After 24 hoursof treatment, theleaves
wereinoculated with TMV and ToMV. Observations
on development of local lesionswererecorded after
48 hoursof inoculation. Each trestment containsfive
plants and the experiment was repeated threetimes.

The percentageof inhibition of local lesionforma:
tion by each local lesion formation by each treatment
over the control was cal cul ated based on the number
of loca |esion produced using theformula
I=(C-T)/Cx100
Where, 1=Percent inhibition of lesion formation over control,
C=Number of local lesionsin control, T=Number of local le-
sions in plants treated.
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TABLE 2: Antiviral screening of E.tirucalli latex extracts
No. Of local lesions %

Extract PPM

formed/100Cm?  Protection
used Ud =1V ToMV TMV ToMV
Dichloromethane 50 49 o6 68 %5
Mt 100 37 47 76 62
150 29 34 81 73
50 65 54 59 57
Pet ether 100 39 39 75 69
150 34 24 78 80
Control 157 126 - -

RESULTSAND DISCUSSION

Treatment with Dichloromethane-methanol and Pet
ether extractsof Euphorbiatirucalli latex showed re-
duced number of local lesions after inocul ation with
tobamo viruses at all three concentrations of 50,100
and 150ppm. Among the extracts, dichloromethane-
methanol extract showed maximum protection (81%)
than Pet ether extract and control against Tobacco
Mosaic Virus (TMV) at 150ppm, whereas pet ether
extract showed maximum protection (80%) against
Tomato MosaicVirus(ToMV) at 150ppm when com-
pared to that of dichloromethane-methanol extract and
control. (TABLE2.).

The present investigation clearly showed the effec-
tiveness of therespectiveextractsin promoting growth
of the plant and induction of resistance against
tobamoviruses. Theresultssuggested that theantivira
concentration wasreduced in treated plantswhen com-
pared to untreated ones. Antiviral resistance by plant
extracts could be dueto one of thefollowing mecha
nismsi.e. denovo synthesisof antivira substances, pro-
duction of virusinhibiting agents and production of
mobileinducing signal that bind to host plant surface,
which producesvirusinhibiting agents®. TheHavanoids,
tannins, terpenoids have been reported to show antivi-
ral properties®?, Further investigationiswarrantedin
order toidentify the specific compound whichisre-
sponsblefor theantivira activity.
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