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Objective: To study the effect of ethanolic extract of leaves of the plant Jatropha curcas as a
step towards developing a safe and ecofriendly therapeutic agent to combat the problems of
tick and tick—borne diseases. Methods: Pulverised leaves of J. curcas were subjected to soxhlet
extraction using ethanol. The ethanolic extract of J. curcas at different dilutions such as, 50,

60, 70, 80, 90 and 100 mg / ml were tested against ticks using adult immersion test. The per cent
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adult mortality, inhibition of fecundity and hatching of laid ova were studied. Results: The
extract caused significant blocking of hatching of the laid ova by the treated ticks. Conclusions:
Eclosion blocking effect of J. curcas extract is a promising property of the plant that can be
utilized for controlling the population of ticks.

1. Introduction

The control of ectoparasites of veterinary importance
relies heavily on the use of chemicals and for the effective
pest control around the world, it is necessary to have a range
of compounds with different modes of action to enable the
rotation of these chemicals and so help to manage existing
problem of acaricidal resistancelll. Tick control by use of
chemical acaricides, is also fraught with various problems
like residues, environmental pollution and high cost, clearly

demanding the need for alternative approachesi2l.

*Corresponding author: Dr. Sanis Juliet, Department of Veterinary Pharmacology
and Toxicology, Kerala Veterinary and Animal Sciences University, Pookode, Wayanad,
Kerala—673 576, India

E-mail : sanis@kvasu.ac.in

Supported by: Indian Council of Agricultural Research for the National Agricultural
Innovation Project entitled “Study of herbal acaricides as means to overcome the
development of resistance in ticks to conventional acaricides”[No. NAIP/Comp—4/
(2066/2007—08]

Traditional medicine using plant extracts continues to
provide health coverage for over 809 of world population,
especially in the developing world3l. Even though many
plants extracts with promising acaricidal effects were reported
in literature, the feasibility of many of these extracts for the
control of ticks infesting animals in the field conditions was
not adequately studiedi4.

Jetropha curcas Linn (J. curcas) belongs to the family
Euphorbiaceae and are used in traditional folklore medicine
to cure various aliments in Africa, Asia and Latin Americalsl.
The plant is native to North America but now thrives well in
Africa and Asia. Tt is easy to establish as it grows relatively
quickly with high yieldsiel. Tt is one of the promising biodiesel
plants. Traditionally, it is used to cure diseases like cancer,
piles, snake bites, paralysis and dropsyl7l. The antimicrobial
and larvicidal activities of the leaves of the plantis. 9, stem
bark(10] and the insecticidal propertyll1l of the J. curcas seed
oil were already reported.

There were many previous reports on the acaricidal
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activity of essential oils from various plants against R. (B.)
annulatus!12-15] and R. (B.) microplusi16-191. Acaricidal activity
of crude extracts from stem and leaves of different plants
against the cattle ticks was also reportedi20-251. However, there
are only meager reports on acaricidal properties of J. curcas.
Therefore, an attempt has been made in this study to assess
the effects of leaves of J. curcas against R. (B.) annulatus,
the commonest tick species in southern region of Indian

subcontinent(26- 28],

2. Materials and methods
2.1. Plant material

The J. curcas L leaves were collected from Meenangady,
Sulthan Bathery Taluk of Wayanad district, Kerala. The plant
was identified and the voucher specimen was deposited in
the herbarium of the National Botanical Research Institute,

Lucknow.
2.2. Preparation of plant extract

The leaves were cleaned and dried in shade at room
temperature. Dried plant leaves were finely pulverized using
a grinder. The powdered plant material (100 g) was used
for ethanolic extraction in a soxhlet extraction apparatus
attached with rotary vacuum evaporator (Rotavac, Butchi,
Switzerland). Solvent was completely removed by drying at
room temperature. Required quantity of extract was weighed
and dissolved in methanol for making six different dilutions at
the rate of 50 mg/ml., 60 mg/ml., 70 mg/ml, 80 mg/ml.,, 90 mg/
mL and 100 mg/mL.

2.3. Ticks collection

Fully engorged adult R. (B.) annulatus female ticks were
collected from infested animals, washed with water and dried

using tissue paper.

Table 1
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2.4. Adult immersion test

Various dilutions (50—100 mg/ml) of ethanolic extract of the
plant leaves were tested using adult immersion testl4.29. A
total of 168 numbers of ticks were used in the experiment.
Four replicates of six ticks were used for each dilution of the
extract. Group of six numbers of ticks were weighed prior
to the experiment and they were immersed for 2 min in the
respective dilution (10 mIL) in a 50 mL beaker with gentle
agitation and methanol used as control. Ticks were recovered
from the solution, dried using tissue paper towels and placed
in separate plastic specimen tube 25 X 50 mm). The tubes
were incubated at 28°C and 80% relative humidity in a BOD

incubator.
2.5. Percentage of inhibition of fecundity and hatching

The eggs laid by the ticks of each tube were collected,
weighed and observed at the same condition of incubation for
the next 30 days for visual estimation of hatching. Ticks under
different treatments were compared with that of controls.

The percentage inhibition of fecundity was calculated as
follows:

Index of egg laying (IE) = weight of eggs laid (mg) / weight of
females (mg)

Percentage inhibition of fecundity (IF) =[IE (control group) —IE
(treated group)]<100 / TE (control group)4l.

2.6. Statistical analysis
Data were expressed as the mean + SEM. Groups were
compared using one—way ANOVA for repeated measurements

using SPSS software. Duncan’s test was used for post-hoc
analysis. A value of P<0.05 was considered significant.

3. Results

Effects of different concentration of ethanolic extract of J. curcas against R. (B.) annulatus (n=4). mean - SEM.

Concerntration. Ticks weight per  Percentage adult Eggs mass per  Index of fecundity Percentage Hatching
(mg/mL) replicate (g) mortality within 15 replicate (g) inhibition of percentage
days (%) Fecundity (%)

Control 0.9425+0.025" 0+0" 0.4255+0.033" 0.4501+0.025" 0 100

50 0.990310.045" 00" 0.44330.046" 0.44420.030" 1.31 10

60 0.8488=0.007" 00" 0.36820.021" 0.4333%£0.020" 3.73 10

70 0.88650.036" 00" 0.3798-0.020" 0.42840.014" 4.82 10

80 0.9265+0.052" 00" 0.3885+0.025" 0.4189=0.010" 6.93 10

90 0.9490+0.014" 0=+0" 0.38930.038" 0.4090-0.036" 9.13 10

100 0.9745+0.057" 00" 0.3980-20.051" 0.4045-0.040" 10.13 10

Values are Mean + SEM, values in a column with different superscripts differ (P<0.05).
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The results of adult immersion test using the ethanolic
extract of J. curcas leaves are shown in table 1. The
extract at all concentrations tested (50-100 mg / ml)
considerably blocked the hatchability of eggs when
compared to control. However, the extract of J. curcas did
not produce mortality of adult engorged ticks. The extract
also did not significantly reduce the mass of eggs laid by
the treated ticks. A very low percentage of inhibition of
ege laying was observed. Moreover, the eggs laid by the
treated ticks were apparently glossy in their appearance.

4. Discussion

J. curcas has long been implicated in traditional
medicine and also used as an insect repellant, a
mollusicide and a rodenticidel30l. The insecticidalllll
and acaricidall3!] activities of J.curcas seed oil were
previously reported. The oil of J. curcas was identified as
efficacious in controlling sarcoptic mange in sheep when
combined with ascorbic acidi31l. J curcas seeds showed
high content of unsaponifiable matter and the insecticidal
activity of seed oil was attributed to the presence of
sterols and triterpene alcohols[32.331. The by—product after
extraction of oil from the seeds of the plant also contained
insecticides/34l. The antiovipositional and ovicidal effects
of J. curcas against Callosobruchus maculatus Fab. were
also reported. Tt is speculated that suffocation and / or
lethal chemical poisoning due to Jatropha oil application
prevented the adult emergence from the bruchid, C.
maculatus(3sl.

The acaricidal properties of plant extracts against
R. (B.) microplus were attributed to terpenoids[36—39]
and tanninsl40l. The presence of triterpenoids, volatile
oils, alkaloids, flavonoids, saponins and tannins was
previously confirmed in J. curcas leavesl41l. In the present
study, the ethanolic extract from the leaves of the plant
did not reveal any cidal effect on adult engorged female
ticks even at a concentration of 100 mg/ml. Also, in
another study 5 per cent aqueous leaf and bark extracts
of J.curcas revealed less acaricidal effect against spotted
spider mite Tetranychus urticae Kochl42l. The larvicidal
effect of methanolic leaf extract of J.curcas against the
first and fourth instar larvae of Culex quinquefasciatus
Sayl9l was reported. Tn another study, the acetone extract
of J. curcas leaves extended the duration of the various
larval instars and of pupation of Aedes aegypti even at
very low concentration and showed toxicity at higher
concentrationsl43l. These effects could be due to very low
content of triterpenoids and tannins in Jatropha leaves
compared to seed oil.

J. curcas extract was highly effective in controlling
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hatching of eggs laid by the treated ticks. The eggs
laid by the treated ticks were apparently glossy in their
appearance. Thus, it is evident from the results of the
present study that the oviposition was not at all inhibited
but the eclosion was prevented. The results were
consistent with the previous reports on the population
limiting properties of various plant extracts. The
ethanolic extracts of Leucas aspera induced a significant
concentration dependent decrease in egg mass production
and complete blocking of the hatching of the laid oval2sl.
The hexane extract of aerial parts of the plant Calea
serrata inhibited hatching of B. microplus eggs, when
they were immersed in the dilution of the extract and
the activity was attributed to chromenes present in the
plant especially the precocene 11441, Similarily, Lysiloma
latistlquum extract also showed an inhibitory effect on
egg hatching at concentration of 19, 200 pLg /mLI40].

The molting hormones, ecdysteroids play an important
role in the regulation of salivary gland function,
production of pheromones, oogenesis and ovipositionl45] in
ticks.
P450 isozymes to the active form, 20 hydroxy ecdysone (20

Ecdysone is metabolized by specific cytochrome

HE). This is then transported through haemolymph to the
target cells, where it binds to the ecdysone receptor to
cause gene transcriptionf46-48].

Several phytochemicals, in particular, the flavones
have the potential to interact with the vertebrate estrogen
receptor as agonists or antagonists. Some of the flavones
like luteolin, quercetin, apigenin and chrysin were
reported to inhibit ecdysone mediated gene expression
in an ecdysone responsive cell line, CL8+[491. Apigenin
inhibit both mammalian and insect cytochrome P450
isozyme expression and activity. The flavones, apigenins
(apigenin 7-O—B-D-neohesperidoside, apigenin 7-0—[3-
D-galactoside), orientin, vitexin, vicenin II and the
biflavone di—-C-B-Dglucopyranoside—methylene—(8,
8")—biapigenin were isolated from the leaves of J.
curcas!50l. The efficacy of the extract in inhibiting the
hatching of eggs laid by the treated ticks could thus be
attributed to the presence of the flavone apigenin which
can cause decrease in the level of active ecdysteroid by
inhibiting the P450 enzyme. This could be attributed to
the decreased levels of ecdysteroids leading to decreased
incorporation of free ecdysteriods into the eggs or
interference with the uptake of modified egg yolk protein,
vitellin into the oocytes both being important for egg
maturation and development.

The ethanolic extract of the leaves of J. curcas L at low
concentrations can significantly inhibit the hatching of
laid eggs and can be considered as a possible alternative
for the control of ticks. The role of flavonoids and their

mechanisms in modulating the tick reproduction need to
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be explored further.
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