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Abstract 
Crude leaf extracts of Leucas aspera were tested for their larvicidal activity against Culex quinquefasciatus and 
Aedes aegypti.  The hexane extract of Leucas aspera showed highest larvicidal activity against the two vector 
mosquitoes followed by chloroform and ethanol. The LC50 values of L. aspera against first, second, third and 
fouth instar larvae of Cx. quinquefasciatus were 122.50, 149.97, 193.43 and 230.71 ppm and against Ae. aegypti 
the LC50 values were 77.40, 144.00, 199.72 and 257.17 ppm respectively.  No mortality was observed in control. 
The results were statistically significant at P<0.05 level.  The hexane extract of L. aspera showed good larvicidal 
activity. 
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INTRODUCTION INTRODUCTION 
Mosquitoes are one of the most medically 
significant vectors, and they transmit parasites 
and pathogens, which continue to have 
devastating impact on human beings. The vector 
borne diseases caused by mosquitoes are one of 
the major health problems in many countries.  
Malaria, Dengue, yellow fever, filariasis and 
chickungunya are some of the deadly diseases 
spread by mosquitoes. Culex quinquefasciatus is 
an important vector of Brancraftian filariasis in 
tropical and subtropical regions. According to 
WHO (1984) about 90million people worldwide 
are infected with Wuchereria bancrofti, the 
lymphatic dwelling parasite and ten times more 
people are at the risk of being infected.  In India 
alone 25 million people harbour microfilaria (mf) 
and 19 million people suffer from filarial disease 
manifestations (NICD, 1990; Maheswaran et al., 
2008).  Aedes aegypti, a vector of dengue, is 
widely distributed in the tropical and subtropical 
zones. About two-thirds of the world’s 
population lives in areas infested with dengue 
vectors. Dengue haemorrhagic fever occurs in 

Asia, the Americas and some Pacific islands. 
Dengue is endemic in all continents except 
Europe, and epidemic Dengue viruses, causative 
agents of dengue fever and more severe dengue 
hemorrhagic fever/dengue shock syndrome, 
infect over 100 million people every year (Hahn 
et al., 2001; Rahuman et al., 2008). 
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Leucas aspera (Willd.) (Lamiaceae) is a small, 
herbaceous, erect plant with a free blooming 
nature and flowering in the month of August – 
September. It is pungently aromatic and 
commonly used as an antipyretic herb in South 
India. The juice from the leaves is used as an 
external application for psoriasis and painful 
swellings. The flowers are given with honey to 
treat coughs and cold in children. The leaves are 
useful for the treatment of chronic rheumatism. 
Bruised leaves are applied to the bites of serpents, 
poisonous insects and scorpion sting. The plant 
extract with honey is good remedy for stomach 
pain and indigestion. L. aspera leaves are used as 
an insecticide and mosquito repellent in rural 
areas. (Kirtikar and Basu, 1990; Reddy, 1993; 
Sadhu, 2003). 
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Synthetic pesticides have created a number of 
ecological problems, such as the development of 
resistant insect strains, ecological imbalance and 
harm to mammals.  In recent years, mosquito 
control programmes have been suffering from 
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failures because of the ever-increasing 
insecticide resistance (Georghiou and Lagunes-
tejeda 1991; WHO 1992).  Hence there is a 
constant need for developing biologically active 
plant materials as larvicides, which are expected 
to reduce the hazards to human and other 
organisms by minimizing the accumulation of 
harmful residues in the environment (Prabakar 
and Jebanesan, 2004).  A large number of plant 
products have been reported to have mosquito 
larvicidel properties (Ansari, et al., 2000; Green 
et al., 1991; Mittal et al., 1995; Macedo et al., 
1997; Perich et al., 1994; Zebitz, 1984). This 
study was aimed at evaluating the larvicidal 
effect of L. aspera against Cx. quinquefasciatus 
and Ae. aegypti.  

MATERIALS AND METHODS 

Plant Collection and Extraction 
Matured fresh leaves of Leucas aspera were 
collected from Vannarapalayam, Cuddalore 
District, Tamilnadu, India. It was taxonomically 
identified by Dr. Ayyanar, a taxonomist, at 
Entomology Research Institute and voucher 
specimen has been deposited at Herbarium of 
Entomology Research Institute, Loyola College 
for future reference. The plant material was 
shade dried at room temperature and powdered 
coarsely. The 500g powder was macerated with 
1.5 litre of hexane, chloroform and ethanol 
sequentially for a period of 72 h each and filtered. 
The yield of crude extract was 10.2, 11.5 and 
10.3 gms in hexane, chloroform and ethanol, 
respectively.  The extracts were concentrated at 
reduced temperature on a rotary evaporator and 
stored at a temperature of 4°C.  

Mosquito culture 
Culex quinquefasciatus and Aedes aegypti larvae 
were collected from stagnant water at various 
places within Chennai. They were colonized and 
maintained continuously for generations since 
2005 in the laboratory free of exposure to 
pathogens, insecticides or repellents. They were 
maintained at 27±2º C, 75-85% RH under a 
photoperiod of 14:10h (light/dark) in the 
insectary of vector control laboratory.  Larvae 
were fed on finely ground dog biscuit and yeast 
extract in the ratio of 3:2.  Pupae were 
transferred from the trays to a cup containing tap 
water and placed in screened cages (23x23x32 
cm dimension) for adult emergence.  The adults 

of Cx. quinquefasciatus were reared in the glass 
cages of 30x30x30 cm dimension.  The adult 
colony was provided with 10% sucrose solution, 
10% multivitamin syrup and it was periodically 
blood-fed on restrained rats.  Two developmental 
stages namely, larvae and adult females were 
continuously used for the experiments. After 
three days, ovitrap was kept inside the cages and 
the eggs were collected and transferred to the 
enamel trays.  They were maintained at the same 
condition.  

Larvicidal Bioassay 
Larvicidal activity was evaluated using WHO 
method (1996) with slight modifications.  
Twenty five larvae of first, second, third and 
forth instars were released in a 500ml glass 
beaker containing 249ml of dechlorinated water 
and 1.0 ml of the desired plant extract 
concentration.  Four replicates for each 
concentration were run at a time. Each crude 
extract was dissolved in water with 0.1% 
emulsifier (Tween 80) to get the experimental 
concentrations of 1000, 500, 250 and 125 ppm. 
Tween 80 was used as negative control.  
Mortality and survival rate were recorded after 
24 hours of the exposure period.  The moribund 
and dead larvae in four replicates were combined 
and expressed as a percentage of larval mortality 
for each concentration.  Dead larvae were 
identified when they failed to move after probing 
with a needle in the siphon or cervical region.  
Moribund larvae were those incapable of rising 
to the surface (within reasonable period of time) 
or showing the characteristic diving reaction 
when the water was disturbed.  The mortality 
was calculated by EPA Probit analysis 
programme version 1.5.  

RESULTS AND DISCUSSION 
In the present investigation, the toxicity of L. 
aspera was tested against four different larval 
stages of Cx. quinquefasciatus and Ae. aegypti. 
The data were recorded and statistical data 
regarding LC50, 95% confidence limit, LC99 and 
Chi-square values were calculated. The LC50 
values of L. aspera against first, second, third 
and fouth instar larvae of Cx. quinquefasciatus 
were 122.50, 149.97, 193.43 and 230.71ppm and 
against Ae. aegypti the values were 77.40, 144.00, 
199.72 and 257.17ppm, respectively.  No 
mortality was observed in control. Tween-80 did 
not exert any adverse effect. Maximum larvicidal 
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Table 1: Larvicidal activity of Leucas aspera against the different larval stages of Culex quinquefasciatus 
 

95% Confidence 
 Limit 

95%  
Confidence  

 Limit 

 
Instars 

 
Solvent 

 
LC50 

LFL UFL 

 
LC99 

LFL UFL 

 
Slope 

 
Chi-

square 

Hexane 230.71 142.06 320.32 3972.90 1729.15   32783.98 1.88 0.71 
Chloroform 518.88 346.66 1000.20 1886.90 4650.68   1743822.50 1.49 0.38 

 
4th Instar 

Ethanol 1059.13 638.73 4891.84 4397.74 7462.18   46473596.00 1.43 0.02 
Hexane 193.43 120.38 261.49 2306.63 1180.07   11247.95 2.16 0.70 
Chloroform 396.95 246.40 701.08 1924.67 4396.68   3490864.50 1.38 0.11 

 
3rd Instar 

Ethanol 638.69 445.82 1210.32 1401.15 4244.74   411912.75 1.73 0.07 
Hexane 149.97 86.12 203.66 1434.87 797.64   5985.28 2.37 1.19 
Chloroform 275.39 120.28 464.49 2368.17 4349.44   45229096.00 1.20 0.33 

 
2nd Instar 

Ethanol 326.68 190.76 526.97 1488.73 3730.45   1717809.00 1.40 0.36 
Hexane 122.50 81.16 148.90 367.42 260.77   1103.48 4.87 0.04 
Chloroform 234.33 167.00 304.62 2017.73 1136.78   6803.69 2.48 5.12 

 
1st Instar 

Ethanol 510.50 373.82 781.73 7455.01 2977.92 69454.82 1.99 0.29 
Values were based on four concentrations and four replications with 25 larvae in each. Significant at P <0.05 level. 
 
 
Table 2: Larvicidal activity of Leucas aspera against the different larval stages of Aedes aegypti 
 

95% Confidence  
Limit 

95%  
Confidence  

 Limit 

 
Instars 

 
Solvent 

 
LC50 

LFL UFL 

 
LC99 

LFL UFL 

 
Slope 

 
Chi-

square 

Hexane 257.17 170.92 351.05 3725.25 1716.04   23805.98 2.00 2.42 
Chloroform 588.76 397.15 1202.23 1933.55 4831.87 1572651.12 1.53 0.13 

 
4th 

Instar Ethanol 1565.95 851.65 1598.67 5860.47 8516.32   346272672.00 1.47 0.36 
Hexane 199.72 135.01 261.86 1769.17 996.24   6252.31 2.45 2.55 
Chloroform 523.57 340.46 1102.56 2465.02 5222.51   6094343.00 1.39 0.28 

 
3rd 

Instar Ethanol 640.61 465.41 1077.59 9265.71 3471.40   110432.40 2.00 0.12 
Hexane 144.00 75.29 201.05 1688.10 797.64   5985.28 2.17 2.10 
Chloroform 370.50 241.76 582.74 11253.60 3389.49   400724.28 1.56 1.06 

 
2nd 

Instar Ethanol 663.46 485.61 1104.49 8635.86 3366.08   89268.92 2.08 1.24 
Hexane 77.40 8.90 117.22 447.23 277.00   6474.39 3.04 0.37 
Chloroform 219.74 151.37 288.45 2064.89 1135.08   7624.24 2.39 4.31 

 
1st 

Instar Ethanol 562.54 412.29 888.16 7997.96 3147.85   78570.47 2.01 0.71 
Values were based on four concentrations and four replications with 25 larvae in each. Significant at P <0.05 level. 

activity was observed in hexane extract followed 
by chloroform and ethanol extract. Chi-square 
values were significant at p<0.05 level. 
 
In the present study first and second instar larvae 
were highly sensitive when compared with third 
and fourth instar larvae of both the test species. 
The present findings corroborate with earlier 
findings of Muthukrishnan et al. (1997); they 
observed that the LC50 values of ethyl acetate 
extract of L. aspera were 75.40, 93.09, 132.20 
and 138.60 against the first, second, third and 
fourth instar larvae of Cx. quinquefasciatus, 
respectively.  Mwangi and Rembold (1988) 
reported that the leaf extract of L. aspera 

exhibited high mortality, especially during the 
moulting process or the subsequent processes of 
melanization and tanning.  Murugan and 
Jayabalan (1999) reported that 90% larval 
mortality was exhibited at 4% concentration of 
leaf extract of L. aspera against fourth instar 
larvae of Anopheles stephensi.  Sakthivadivel 
and Daniel, (2008) reported that the petroleum 
ether extract of Leucas aspera showed the LC50 
value between 100 to 200 ppm against the larvae 
of Cx. quinquefasciatus, An. stephensi and Ae. 
aegypti. 
 
The findings of the present investigation 
revealed that L. aspera has good larvicidal 
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activity against Cx. quinquefasciatus and Ae. 
aegypti.  Their mode of action and effect on non-
target organisms are presently under 
investigation.  
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