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MATERIALS AND METHODS

The leaves of Ajuga remota were collected
from an area adjacent to the institute. The collected
leaves were washed with water, dried in the shade,
and powdered. The leaf powder was subjected to
soxhlation by using petroleum ether, carbon-tetra-
chloride and methanol as solvents so as to frac-
tionate the constituents of Ajuga remota leaves
depending upon their solubility in these solvents
of increased polarity. After the soxhlation, the sol-
vents ie petroleum ether, carbon-tetra-chloride and
methanol were evaporated completely by distilla-
tion and the crude extracts were collected. These
crude extracts were further used to prepare the stock
solution in a suitable carrier solvent (acetone/al-
cohol). Different test concentrations were prepared
by diluting these stocks in water.

The colonies of An. stephensi and Cx.
quinquefasciatus were maintained in the labora-
tory at a temperature of 27º ± 1ºC and 85% rela-
tive humidity. The larvae of both the species were
maintained in separate containers and provided
with yeast powder as food during experimenta-
tion.

The third instar larvae of anopheline and
culicine, collected from the maintained-labora-
tory culture, were acclimatized for the experimen-
tal conditions of bioassay. The tests were carried
out by placing 20 larvae in a 500-ml glass beaker
containing 250 ml of test concentration of differ-

INTRODUCTION

Mosquitos are the carrier of a number of
vector-borne diseases, such as malaria, filariasis,
yellow fever, brain fever, dengue fever, etc
(Jaswanth et al, 2002). Men are compelled to fight
against them using available technical armaments.
There was initial success in controlling vectors
by using synthetic insecticides. The major draw-
backs with these synthetic insecticides are that
they are generally non-biodegradable, toxic to
non-targets, and vectors develop resistance
against them (Evans and Raj, 1988). Efforts are
ongoing to seek insecticides of natural origin as a
safer alternative to these synthetic insecticides.
Many plant extracts have been studied for their
efficacy in controlling larvae of different mos-
quito species the world over (Kumar and Dutta,
1987; Evans and Raj, 1988; Markouk et al, 2000;
Jaswanth et al, 2002; Singh and Bansal, 2003).
India has a lot of unexploited vegetative wealth
for its insecticidal property. In this direction, we
have evaluated the larvicidal nature of various
extracts of Ajuga remota against Anophales
stephensi and Culex quinquefasciatus.
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Abstract. The objective of the present study is to determine the bioefficacy of different crude extracts
of Ajuga remota against anopheline and culicine larvae. Larval susceptibility of crude carbon-tetra-
chloride, methanol and petroleum-ether extracts of Ajuga remota leaves was observed against the
malaria vector, Anopheles stephensi and the filariasis vector, Culex quinquefasciatus. Among the
extracts tested, petroleum-ether extract was the most effective with LC50 values of 0.033% after 24
hours and 0.029% after 48 hours of treatment against the larvae of Anopheles stephensi. In the case of
the larvae of Culex quinquefasciatus, the carbon-tetra-chloride extract exhibited maximum efficacy
with LC50 values of 0.043% after 24 hours and 0.026% after 48 hours of exposure, respectively. It is,
therefore, concluded that Ajuga remota can be applied as an ideal larvicide against An. stephensi and
Cx. quinquefasciatus.
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ent extracts individually. Three replicants of each
dosage were arranged for the six-test solutions.
Control experiments were conducted in parallel
with each replicant. All the experiments were
performed according to a WHO (1971) standard
technique. Mortality counts were made after 24
and 48 hours of exposure. Controls with more than
20% mortality were discarded. When the mortal-
ity ranged from 5-20%, the corrected mortality
was calculated by Abbott’s formula so as to re-
move the error, if any, on account of the mortal-
ity due to factors other than the toxic effect of the
extract (Abbott, 1925). The LC50 was calculated
using Probit analysis (Finney, 1971).

RESULTS

The larvicidal potency of different extracts
of Ajuga remota leaves against An. stephensi and
Cx. quinquefasciatus are given in Tables 1 and 2,
respectively. Among the three extracts tested, the
extract obtained by soxhlation with petroleum-
ether was found to be the most toxic and the ex-
tract obtained by soxhlation with methanol was
the least effective against An. stephensi. In the
case of culicine larvae, the extract collected after
carbon-tetra-chloride soxhlation was the most
effective and the extract collected after methanol
soxhlation was the least toxic. As mentioned in
Table 1, the LC50 values of the carbon-tetra-chlo-
ride extract were 0.045% and 0.031% after 24

and 48 hours of exposure, respectively, against
anopheline larvae. The methanol soxhlated ex-
tract had LC50 values were 0.046% and 0.043%
after 24 and 48 hours of treatment, respectively.
The LC50 values of the petroleum-ether soxhlated
extract were 0.033% and 0.029% after 24 and 48
hours of exposure. Among the extracts tested
against culicine larvae as per Table 2, the carbon-
tetra-chloride soxhlated extract had LC50 values
of 0.043% and 0.026% after 24 and 48 hours of
treatment, respectively. The LC50 values of the
methanol soxhlated extract were 0.045% and
0.042% after the same exposure periods, respec-
tively. The petroleum ether soxhlated extract had
LC50 values of 0.442% and 0.359% after 24 and
48 hours of treatment, respectively.

DISCUSSION

The efficacy of several plant extracts has
been established against mosquito larvae
(Kalyansundram and Das, 1985; Kumar and
Dutta, 1987; Evans and Raj, 1988; Markouk et
al, 2000; Jaswanth et al, 2002; Singh and Bansal,
2003). The aqueous extracts of different parts of
Solanum xanthocarpum were tested against the
larvae of certain mosquito species by Singh and
Bansal (2003). Among the parts used, the fruit
extract was the most effective with a LC50 value
of 0.052% against Aedes aegypti. The root ex-
tract was the least effective with a LC50 value of

Table 1
Efficacy of different extracts of Ajuga remota leaves against the larvae of Anopheles stephensi.

Phytoextract Exposure Regression Chi-square LC50 Fiducial Relative Relative
period equation (χ2) (%) limits potency potency
(hours) irrespective

of time period

Fraction-I 24 -10.5x+96.5 2.40 0.033 0.031 1.0 1.14
(obtained with 0.035
petroleum-ether) 48 -10x+104 0.48 0.029 0.027 1.0 1.0

0.032
Fraction-II 24 -11.5x+60.5 1.51 0.045 0.033 1.36 1.55
(obtained with carbon- 0.063
tetra-chloride) 48 -13x+72 2.61 0.031 0.023 1.07 1.07

0.041
Fraction-III 24 -19.66x+104.28 4.59 0.046 0.045 1.39 1.59
(obtained with methanol) 0.047

48 -21.67x+117.65 14.90 0.043 0.042 1.48 1.48
0.045
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1.16% against Anopheles culicifacies. The results
of the Ajuga remota extracts are, therefore, com-
parable to earlier observations made by Singh and
Bansal (2003). Among the extracts of A. remota
tested, the petroleum-ether soxhlated extract was
the most effective with LC50 values of 0.033%
after 24 hours and 0.029% after 48 hours of ex-
posure against An. stephensi. According to the
results, the petroleum-ether extract of A. remota
was 1.57 times more effective than the S.
xanthocarpum aqueous-fruit-extract after 24
hours and 1.79 times more toxic after 48 hours of
treatment against An. stephensi. In the case of the
culicine larvae, the carbon-tetra-chloride extract
was 1.15 times more toxic after 24 hours and 2.0
times more effective after 48 hours of exposure
than in previous studies. The results show that in
both cases the Ajuga remota was more effective
than S. xanthocarpum. The studies suggest that
the active ingredient of the extract responsible for
larval mortality in mosquitos should be identi-
fied and utilized, if possible, in preparing a com-
mercial product/formulation to be used as a mos-
quito larvicide.
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