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Plant latex is a mixture of various chemical constituents which protect plants from herbivorous
insects. It contains many chemical substances such as acetogenins, flavonoids, triterpenes alkaloids,
lectins, and proteins which show very high insecticidal potential. Latex also contains important
other phytochemicals such as glycosides, alkaloids, steroids and resinous substances, tannins and
saponins which show diverse biological activities. It also contains enzymatic proteins such as
chitinases, proteases, peptidases, plasmins, papain, hevein, lectins and lipases which show
enormous insecticidal activity against insects play a critical role in defense against herbivorous
insects. Plant show high mortality, inhibit egg hatching and effect post embryonic developmental
and survival of insects. Plant latex also showed very high toxicity in mollusks mainly fresh water
snail, Lymnaea acuminata and Lymnaea columella. Plant latex possesses many more advantages
over synthetic pesticides. It has better lethal potential than synthetic pesticides and has no side
effect on environment because it is biodegradable. No doubt its chemical constituents can be used
as a successful pesticide if isolated in pure form.

Copy Right, IJCR, 2012, Academic Journals. All rights reserved.

INTRODUCTION

Plant latex is a protein rich multi-component fluid secreted by
laticifer tissues from several plant species. It shows deleterious
effects in insects mainly causes high mortality, inhibit feeding,
egg hatching and obstruct reproduction in them [1-3].
Nowadays, insect control is usually carried out using chemical
insecticides, but emerging insecticide resistance in insects
against these chemicals has raised many environment related
problems. Over use of synthetic pesticide is poisoning the
food chain and killing non-target organisms. Hence,
prompted the search for new alternatives of synthetic
pesticides. Due to emerging resistance synthetic pesticides in
insects there is a very high demand of botanical
insecticides/pesticides of plant origin [4-5]. Bio-pesticides
provide a positive alternative to synthetic pesticides because
they have low impact on the environmental, and show low
toxicity to humans and have low costs. No doubt plant latex
control insect vectors of agriculture and medical importance, it
is a best insect-plant interaction model system in which both
counter parts protect themselves with the help of certain
chemical constituents mainly proteins.. However, secondary
metabolites isolated from plant latex might be more useful for
successful control of insect pests [3].

Plant latex is mixture of secondary metabolites that
demonstrate negative effect on insect life mainly on
development of larvae, pupae and its survival. Due to presence
of many chemical substances such as acetogenins, flavonoids,
triterpenes [6], alkaloids [7], lectins [8-9], and proteins [10]
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plant latex shows very high lethality in insects. In anticipation
plants possess a high level of latex-mediated resistance against
various insect pest species. Latex also contains important
phytochemicals such as glycosides, alkaloids, steroids and
resinous substances, tannins and saponins which show diverse
biological activities. It also contains enzymatic proteins such
as chitinases, proteases, peptidases, plasmins, papain, hevein,
lectins and lipases which show enormous insecticidal activity
against insects. Similarly, plant latex from Calatropis procera
[11]. Heena brassilensis , Ficus sp. [12], Carica papaya [13],
Morus alba, Anonna squamosa, Asclepias humistrata[14] and
Persian poppy (Papaver breateatum) has shown strong
insecticidal activityand also plays a critical role in defense
against herbivorous insects [15].

Few plant families such as Annonaceae, Solanaceae
Asteraceae,Euphorbiaceae, Cladophoraceae, Labiatae,
Meliaceae, Oocystaceae and Rutaceae, possess various
phytochemicals in latex which show very high insecticidal
activity [11,13,16]. Sarcophaga haemorrhoidalis [17] and
Musca domestica [18] and affects gonadotrophic cycles of
Aedes aegypti [19] and shows inhibitory effects on egg
hatching and larval development [20]. Latex from Asclepias
humistrata (sandhill milkweed) kills newly hatched monarch
butterfly caterpillars by traping [14]. It was also found
effective against fourth instar larvae of the lymphatic filariasis
vector Culex quinquefasciatus (Diptera: Culicidae) and affect
gonadotrophic cycles in Aedes aegypti, and show inhibitory
effects on egg hatching and larval development [20].
Calotropis procera latex possess high mosquitocidal potential
[21] against Culex quinquefasciatus [22], Anopheles stefensi
(Singh et al, 2005) and Musca domestica [1]. Similarly, latex
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Table 1: List of common and scientific names of certain latex bearing plants and their insecticidal properties

Common name scientific name Family Pesticidal activityreported  Effective against life stage

Tut Morusalba Moraceae Inszecticidal IV mstarlarvae oflepidopteranmsects
Rubberplant Ficus elasica Moraceae Insecticidal Inhibit egghatching andlarval develoment
Bargad Ficus bengalersis Moraceae Insecticidal Inhibit egghatching andlarval develoment
Chalate Ficus insipica Moraceae Insecticidal Inhibit egghatching andlarval develoment
Ficus Ficus racemosa Moraceae Insecticidal Inhibit egghatching andlarval deveoment
wild fig Ficus virgato Moraceae Insecticidal Inhibit egz hatching andlarval develomest
Gazyurmana Ficus microcarpa Moraceas Insecticidal Inhibit egghatching andlarval deveoment
Gular Ficus glomerata Moraceae Insecticidal Inhibit egz hatching andlarval develomert
Mexican Poppy Argemoneochroleuca  Papaveraceas  Insecticidal Adults and eggs of Culexsp.

Opum poppy Fapaver sommeniferwon  Euphorbiaceae  Insecticidal Eggzandlarvae

Spurge Euphorbia lacteal Euphorbiaceae Insecticidal Eggszandlarvae

Sudha Euphorbia nerrifolia Euphorbiaceae Insecticidal Eggs.larvae andpupas

Tridhara Euphorbia antigumon . Euphorbiaceae  Insecticidal Egesandlarvae

Splendens Euphorbia splendens Euphorbiaceae Insecticidal Post embryoric development of M sclaris
Badi Dudhu Euphorbia hiria Euphorbiaceae Insecticidal Egghatching and Post embryonic development
Biodiesel plant Jatrophacurcas Euphorbiaceae Insecticidal Eggs, larvae andpupas

Hierba mala Euphorbia cotimfolia Euphorbiaceae Insecticidal Eggs.larvae andpupas

Mohan Euphorbia rogleana Euphorbiaceae Insecticidal Eggs. larvae andpupae

Hyaena-poison Hyaenanche glo bosa Euphorbiaceae Insecticidal Eggs.larvae, pupae andadults

Persian poppy Fapaver bracteaton Euphorbiaceae Insecticidal Mosquito andhouse fly larvaeandeggs
Pili kaner Thivetianerrifolia Euphorbiaceae Larvicidal Eggzandlarvae

Rubbertree Hevea brasiliesis Euphorbiaceae Insecticidal Eggzandlarvae

MMadar Calotopis procera Asclepiadaceae Larvicidal, Culex quinguefasciaius
Sandhllmilkweed  Asclepios humistrata Asclepiadaceae Insecticidal Monarchbutterfly

Milkweeds Asclepias angustifolia . Asclepiadaceas Insecticidal Herbivorous insects

Milkweeds A. barjoniifolia Asclepiadaceae Insecticidal Herbivorous msects

Milkweeds A fasciculais Asclepiadaceae  Insecticidal Herbivorous insects

Oleander Neriumoleander Apocynaceae  Insecticidal Eggzandlarvae

Sapthapama Alstoniamacroplylla  Apocynaceae  Insecticidal Eggzandlarvae

Sharifa Amnonasquamosa, Arnnonaceae Insecticidal IV instar larvaeof lepidopieraninsects
Papita Carica papaya Cancaceae Insecticidal Eggs and post embryonic development

of Calotropis procera and Ficus racemosa were found in plant
latex from the Russian weed Anabasis aphylla contain
alkaloids like nicotine, anabasine, methyl anabasine and
lupinine and successfully kill larvae of Culex pipiens Linn.,
Cx. territans Walker, and Cx. quinquefasciatus Say [11].
However, Persian poppy (Papaver bracteatum) and opium
poppy (Papaver somniferum) latex contains glycosidase
inhibitors 1, 4- dideoxy-1, 4-imino-d-arabinitol (d-AB1) and
1-deoxynojirimycin (DNJ) which show insecticidal properties
[11].  Similar insecticidal activity is also, screened in
Goniothalamus — macrophyllus  [13] and Annonaceous
acetogenins plants [23].

Plant defense

Several latex proteins, including cysteine proteases and chitin
related proteins have shown to play important role in plant
insect interactions. Due to presence of these enzymatic
proteins, plant latex is considered as analogous to animal
venom because it provides defense against herbivorous insects
[15]. Plant possess unique defense molecules mainly chitinases
which effect insect skin [24] and operate broad spectrum
defense against multiple herbivores [25],[7] Similarly, cysteine
proteases isolated from latex of papaya (Carica papaya) and
wild fig (Ficus virgatalatex) have shown high toxicity to
caterpillars of herbivorous insects[13]. Mainly cysteine
proteases and other plant proteins such as lectins of latex make
plants more resistant against insect attack [26][8]. It might be a
broader array of proteins that may involve in defense against
herbivores [27]. These proteins are toxic and exert their effect
by impairing nutrient utilization in insects [25]. Latex of
mulberry contains sugar mimic alkaloids which effect sugar
metabolism in silk worm Bombyx mori [28] while latex of

Calotropis procera causes significant mortality in insects and
impose long-term effects on insect development [29]. A
romaine lettuce cultivar, "Valmaine", possesses a high level of
latex-mediated resistance against the banded cucumber beetle,
Diabrotica balteata LeConte (Coleoptera: Chrysomelidae),
There may be a change in the chemistry after plant damage due
to increased activity of inducible enzymes and act
synergistically against D. balteata [30]. Similarly, cardenolides
are major defenses in milkweeds, Asclepias angustifolia, A.
barjoniifolia and A. fascicularis which are proved effective
against herbivorous insects. In addition proteases and C/N ratio
also integrate in the defense and play an important role in plant
defense at intermediate level [31].

Larvicidal activity

Many botanicals such as acetogenins [23], flavonoids [32],
triterpenes[6] , alkaloids [7], lectins[8] (Wititsuwannakul et
al,1998 and Lam Tzi 2011), latex proteins (Wasano et al, 2009)
and other botanicals such as glycosidase inhibitors [11] were
found active against various insect species. Similarly, Gluanol
acetate a tetracyclic tri-terpene derived from Ficus racemosa
showed larvicidal effect in mosquito (Abdul Rahman 2008).
Crude aqueous extract of the latex of Calotropis procera and
Ficus benghalensis showed insecticidal activity against fourth
instar larvae of the lymphatic filariasis vector Culex
quinquefasciatus (Diptera: Culicidae) and it killed 50% of the
larval population at a concentration of 0.0062% (V/V) and
0.4796% (V/V) [33] (Ali and El-Rabba 2010). Similarly, latex
of Calotropis procera was found active against third larvae of
Musca domestica at a topically dose of 3 ul (5% of the latex)
[17]. It contains alkaloids, steroids and resinous substances and
display toxicity upon egg hatching and larvae of Aedes aegypti
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[20]. It also shows larvicidal efficacy against Anopheles
stefensi and Culex quinquefasciatus [22].(Table 1).

In addition, plant toxins [2] (Carilini and Grossi De 2002) and
secondary metabolites such as acetogenins [34] (Castillo et al,
2010) showed insecticidal activity [3] (Champagne et al, 1993).
Similarly, leaf extract of C procera shows larvicidal potential
against mosquito larvae [35] (Singh et al, 2005) and inhibit
oviposition behavior in Aedes aegypti [19] (Singh et al, 2004).
Similar Insecticidal efficacy in plant latex of Calotropis
Procera and Annona Squamosa was found against third instar
larvae of Musca Domestica at an LC50 of 282.5 and 550 mgl™,
respectively [35,36]. This pesticidal activity in both plants is
due to presence of alkaloids which occur as the major
component in plant latex [37].

Effect on egg hatching and post embryonic development

Beside action on insect larvae plant latex also effect egg
hatching and embryonic development in insects. Calotropis
procera showed toxic effects upon egg hatching and larval
development of Aedes aegypti and causes 100% mortality of
3rd instars within 5 min when treated with water-soluble
dialyzable fraction [38]. Similarly, Parahancornia amapa
(Huber) Ducke (Apocynaceae) lyophilized latex affect the post
embryonic development of Chrysomya megacephala (F.)
(Diptera: Calliphoridae). Its 1.0% (w/v) dose has made shorter
post embryonic development period of larvae, pupae and newly
hatched larvae to adult whereas 3.0% latex provoked a
prolongation of these periods [39] (table 1).

Similarly, mulberry leaves (Morus spp.) showed toxicities and
defensive activities against herbivorous insects Bombyx mori
mainly against caterpillar. It contains very high concentrations
of alkaloidal sugar-mimic glycosidase inhibitors which protect
mulberry leaves from insect attack. These sugar-mimic
alkaloids are only toxic to caterpillars because these
circumvent the mulberry tree's defense [28]. These latex
ingredients play key roles in defense of mulberry tree and of
other plants against insect herbivore [40]. Similarly, rubber
plant Hevea brasiliensis latex heavily deter beetle, Luprops
tristis and inhibit development and reproductive efficiency of
parental adults [41]. Similarly crude latex from Euphorbia
splendens var. hislopii (Euphorbiaceae) effect post-embryonic
development time and viability of M. scalaris under laboratory
conditions at 5 microg/mL, 10 microg/mL and 20 microg/mL
concentration [42] (Table 1). Similar effects of latex from
Amapazeiro para hancornia amapa (Apoynaceae) were found
on post embryonic development of blowfly Chrysomya
megacephala (Diptera: Calliphoridae) and fleshly Sarcophaga
heamorrhoidalis [17].

Proteolytic activity

The laticifer fluid of Calotropis procera is rich in laticifer
enzymatic proteins which showed proteolytic activity (Freitas
et al, 2007. It is mainly due to four distinct cysteine
proteinases, Serine metaloproteinases, aspartic proteinase.and
Chitinases (EC: 3.2.1.14). However, presence of these
enzymatic proteins in latex from C. procera also might have
their involvement in resistance to phyto-pathogens and insects
[29].  Proteins abundantly accumulated in latex might
therefore be involved in the defense system. Similarly

Kitezima et al, 2010[15] isolated latex abundant protein a and
b (LA-a and LA-b) from mulberry plant (Morus sp.) and
analyzed their properties. Both proteins showed significant
chitinase and chitogenase activity. Similar to other plant
chitinases, upon glycosylation both LA-a and LA-b proteins
have shown very high insecticidal activities in larvae of
Drosophila melanogaster. Both LA proteins have a crucial
role in defense against herbivorous insects, possibly by
hydrolyzing their chitin [15]. Similar laticifer fluids of
Cryptostegia grandiflora R.Br., Plumeria rubra L. and
Euphorbia tirucalli L. contain proteins such as cysteine
proteinases which show endogenous proteolytic activity and
exhibit very high larval toxicity to Adedes aegypti. Similarly,
cystatins, found in tomato (Solanum lycopersicum) and
cysteine proteases occur in potato plant Solanum tuberosum
[43] play role in defense insect pests (Table 1). Similar
insecticidal activity is also reported in cysteine proteinase
(papain) isolated from the latex of Carica papaya [44].
Similarly, papain like enzymes from latex of Asclepias
curassavica [14]. Carica papaya (Linn) [44] showed
proteoloytic activity against Aedes aegypti larvae [38]. Carica
papaya fruit, latex, leaves and roots of contain cyangenic
glucosides and tannins which digest skin of insects [44].
Latex secreting plants such as Calatropis procera contains
anthroquinones [45], cyanogenic Glucoside [46], and
mulberry latex sugar mimic alkaloids [47] which effect insect
feeding and integument.

Molluscicidal activity

Plant latex is used as an efficient natural molluscicide, which
can be used as an alternative control agent against L.
columella. [48] . However, Euphorbian latex (Euphorbia milii)
shows lethal effects on the intermediate host Biomphalaria
spp., of the human liver parasite Schistosoma mansoni. It also
contains Milin, a serine protease (up to 0.lmg/l), that
significantly reduced the growth and feeding in mollusk at
0.1mg/l dose. Milin also causes high lethality in snails and is
responsible for alteration of normal physiological functions in
it. It is used to control transmission of the endemic disease
schistosomiasis [49]. Similarly, Euphorbia splendens var.
hislopii (Crown of thorns) showed molluscicidal against
Lymnaea columella snails, intermediate host of Fasciola
hepatica, in irrigation ditches. An aqueous solution of the
latex containing 5 mg/l concentration showed 100 % mortality
in experimental snails. E. splendens var. hislopii [48]. Similar
molluscicidal activity of the latex of Euphorbia splendens var.
hislopii on Melanoides tuberculata (Thiaridae), is also
observed in snail associated with habitats of Biomphalaria
glabrata (Planorbidae) by [50] at an LD50 of 3.57 mg/l and
LD90 6.22 mg/l. Similar molluscidal properties are also found
in Calatropis procera latex [51]. Similar action of Euphorbia
splendens var. hislopii (E. milli) latex was observed in the
species of the genus Bulinus and on Biomphalaria pfeifferi,
intermediate hosts of schistosomiasis in Africa, and the
Brazilian snails B. glabrata, B. tenagophila, and B. straminea,
intermediate hosts of schistosomiasis in Brazil. Crude latex
showed 90% lethal dose (LD90) ranging from 0.13 ppm for B.
glabrata and subjected to lyophilized latex to 4.0 ppm for B.
pfeifferi tested with the natural latex. It has shown high impact
on the egg masses and embryos of B. glabrata. [52]. The latex
of Euphorbia splendens var. hislopii shows molluscicidal
action at low concentration (LD90 less than 1.5 ppm or 1.5
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micrograms/ml) against the vector snails of schistosomiasis. In
the CHO/cytotoxicity assay, latex was found to have no acute
toxicity or mutagenic activity at the concentrations of 10 to 12
micrograms/ml (or ppm) and can be used in the field as
molluscicidal [53]. Further, efficacy of E. milii latex as a
molluscicide can be modified by factors such as water
temperature and concentration of organic materials, and to a
lesser extent by snail size [54]. The molluscicidal activity of
E. Cauducifolia L. latex, against Biomphalaria glabrata snails
is due to presence of 13-acetoxy-20- O-angeloyl-12
-deoxyphorbol ( 1), 13- O-[N-(2-aminobenzoyl)]anthraniloyl
-20-acetoxy-12-deoxyphorbol (2), 13,20- O-dibezoyl-12
-deoxyphorbol ( 3), 13,20- O-diangeloyl-12-deoxyphorbol( 4),
13- O-angeloyl-20- O-[N-(2-aminobenzoyl)]anthraniloyl-12
-deoxyphorbol (5), 13- O-tigloyl-20- O-[N-(2-aminobenzoyl)]
anthraniloyl-12-deoxyphorbol ( 6), 13- O-benzoyl-20-O-[N
-(2-aminobenzoyl)]anthraniloyl-12 deoxyphorbol (7), and 13
-O-hexanoyl-20-O- [N- (2-aminobenzoyl)] anthraniloyl- 12
-deoxyphorbol (8) chemical compounds which were found
active against mollusks [55].

Conclusion

Over use of synthetic chemicals in form of pesticides has
made serious environmental impact and has hunted non-target
organisms in large number, hence there is a mass destruction
of non-destructive and non-pest animals. However, bio-
pesticides provide a positive alternative to synthetic pesticides
because they have low impact on the environmental, and show
low toxicity to humans and have low costs. These are
biodegradable pesticides which can be used to insect vectors
of agriculture and medical importance, it is a best insect-plant
interaction model system in which both counter parts protect
themselves with the help of certain chemical constituents
mainly proteins.. However, secondary metabolites isolated
from plant latex might be more useful for successful control of
insect pests. To avoid poisoning of food chain and to stop
killing of non-target organisms, bio-pesticides are only option
for agriculturists.
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