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ABSTRACT 
 

Aedes aegypti is a major mosquito vector responsible for transmitting many viral diseases. Present status 
of insecticide resistant among vector populations towards exciting effective insecticides has paved the way to 
search for herbal larvicide as alternatives for mosquito control is important. Calotropis sp. has been recommended 
as a medicinally important plant by Ayurveda and has been in use for the prevention and treatment of many 
diseases. The present study was designed to screen the larvicidal activity of Calotropis gigantea (L.) R.Br. leaf 
extract on Ae. aegypti larvae. Larval bioassays were carried out with concentrations ranging from 100 to 1000 ppm 
of ethanolic extract and mortality was recorded after 24 hour exposure. The experiments were conducted under 
laboratory conditions at 27–28°C and 80–90% relative humidity. The leaf ethanolic extract showed a concentration 
dependent larvicidal activity with a LD50 value of 351.43 (95%CI: 345.64-345.51).  The present report is the first 
preliminary study to show the larvicidal effect of C. gigantea.  
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INTRODUCTION 
 

Aedes aegypti is a mosquito that spreads major health problems like dengue fever, 
chikungunya and yellow fever viruses [1]. As the mosquitoes prefer water bodies to breed, the 
larval stage is an attractive target for insecticides. The resistance of Ae. aegypti to insecticides is 
already widespread and represents a serious problem for programmes aimed at the control and 
prevention of dengue in tropical countries [2]. The search for herbal preparations as alternative 
insecticide for mosquito control is in immediate need [3]. Calotropis sp. (Arka) has been 
recommended as a medicinally important plant by Ayurveda and since long it has been in use 
for the prevention and treatment of many diseases including cancer [4, 5]. Its C. procera species 
had received great attention with respect to its many effects including cytotoxicity, and anti-
inflammatory function [6,7]. Its larvicidal property and insecticidal properties have also been 
explored [8-10]. One of the earlier studies has reported the alcoholic extract of C. procera to be 
less toxic than latex in mosquito species An. stephensi and Cx. Quinquefasciatus with the LC50 
values of 109.71and 387.93 mg/l with alcoholic extract and 13.06 and 86.47 mg/l with latex 
[11]. The larvicidal potential of the C. gigantea against Ae. aegypti is unexplored. The present 
study aimed to explore the larvicidal potential of C. gigantea against Ae. aegypti.  
 

MATERIALS AND METHODS 
 

Collection of Plant material and processing 
 

Fresh leaves of C. gigantea were harvested from their natural habitats in the Southern 
rural areas of Bangalore .Taxonomic identification was performed at National Ayurveda 
Dietetics Research Institute, Bangalore (Drug Authentication /SMPU/ NADRI /BNG/2010-
11/490). The leaves were rinsed with distilled water and were dried in a shed. The dried leaves 
were ground into coarse powder [12].  
 
Preparation of Plant extract 
 

20 gms of plant dried plant material was used to soxhlet extraction. Initially, the plant 
material was defatted with petroleum ether. Further, ethanolic extracts was prepared and 
excess of solvent was evaporated by keeping at 10-20oC on hot water bath.  

 
Larvicidal bioassay 
 

The larvicidal bioassay was done following the standard World Health Organization 
protocols [13]. Insectory reared Ae. aegypti larvae were used for the study. Test concentrations 
of ethanolic extract ranging from 100-1000ppm were prepared in Di Methyl Sulphoxide (DMSO) 
and final volume of 250ml was made by tap water whereas tap water and DMSO without plant 
extract served as control. A batch of 25 larvae was used for each test and the tests were 
performed in replicates. Mortality was recorded after 24 hours. Dead larvae were identified 
when they failed to move after probing with a needle in the siphon or cervical region. The 
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experiments were conducted under laboratory conditions at 25–30°C and 80–90% relative 
humidity. The 50% lethal Dose (LD50) was calculated using probit analysis [14].  

 
RESULTS 

 
The 20 gms of plant material provided an average yield of 3.6%. The ethanolic extract of 

C. gigantea showed100% mortality at 1000 ppm. At 100ppm concentration the ethanolic 
extract was ineffective showing no mortality.  The results of log probit analysis (95% confidence 
level) showed concentration dependent larvicidal activity of the leaf extract with a LD50 value of 
351.43 ppm (95%CI: 345.64–345.51) with χ2 value of 24.032. 
 

DISCUSSION/CONCLUSION 
 

Aedes aegypti is one of the species which has attracted enormous research attention as 
it is a vector for Chikungunya, Dengue and Yellow fever [1]. The ethanolic extract of C. gigantea 
showed the larvicidal activities with LD50 value of 351.43ppm (95%CI: 345.64–345.51). Larvicidal 
activities of the plant extracts vary according to the species, parts of the plant, geographical 
location. Earlier studies have shown the various properties exhibited by C. procera species [6, 7, 
9]. Studies on C. procera latex showed the larvicidal efficacy of the latex against all three major 
vector species: Ae. aegypti, An. stephensi and Cx. quinquefasciatus [15]. In conclusion, C. 
gigantea may be further explored as an effective larvicide against mosquito larvae. Studies on 
the identification of the active constitute involved and their mode of action are needed. The 
present report is the first to show the preliminary studies on larvicidal activity of C. gigantea. 
 

ACKNOWLEDGEMENTS 
 
The financial support for the study was obtained from Jain University, Bangalore 

Research Grant and partially from the Indian Council of Medical Research, New Delhi. 
 

REFERENCES 
 

[1] Clemons A, Haygen M, Severson D, Duman-Scheel M. Functional analysis of genes in 
Aedes aegypti embryos.Cold Spring Harb Protoc. 2010;1, pdb.prot 5511. doi: 
10.1101/pdb.prot 5511. 

[2] Darriet F, Marcombe S, Etienne M, Yebakima M, Aqnew P, Yp-Tcha MM,et al. Parasit 
Vectors 2010; 3: 88. 

[3] Singh RK, Dhiman RC, Mittal PK. J Commun Dis 2007; 39(4): 233-236. 
[4] Raginee Verma, G.P. Satsangi, J.N. Shrivastava. Ethnobotanical Leaflets 2010; 14: 721-742 
[5] Van Quaquebeke E, Simon G, Andre´ A, EI Yazidi M, Bruyneel F, Tuti J et al.  J Med Chem 

2005; 48: 849-856. 
[6] Soares de Oliveira J, Pereira Bezerra D, Teixeira de Freitas CD, Delano Barreto Marinho 

Filho J, Odorico de Moraes M, Pessoa C et al. Toxicol In Vitro 2007; 21(8): 1563-1573.  
[7] Arya S, Kumar VL. Mediators Inflamm 2005; 4: 228-232.  



          ISSN: 0975-8585 
 

July – September       2012           RJPBCS              Volume 3 Issue 3    Page No. 121 
 

 

[8] Rahuman AA, Bagavan A, Kamaraj C, Saravanan E, Zahir AA, Elango G. Parasitol Res 2009; 
104(6):1365-1372.  

[9] Morsy TA, Rahem MA, Allam KA. J Egypt Soc Parasitol 2001; 31(1): 107-110.  
[10] Moursy L EJ Egypt Soc Parasitol 1997; 27(2): 505-514. 
[11] Singh S, Bharti N, Chungh M, Naqvi F, Azam A. Nat Prod Commun 2010; 5(6): 867-868. 
[12] Nandita Chowdhury, Anupam Ghosh, Goutam Chandra. BMC Complement Altern Med 

2008; 8:10. 
[13] Guidelines for laboratory and field testing of mosquito larvicides. World health 

organization communicable disease control , prevention and eradication.WHO Pesticide 
evaluation scheme. WHO / CDS /WHOPES/GCDPP/2005.13. 

[14] Finney. P.J. Probit Analysis.3rd Edition. Cambridge University Press. Cambridge, UK. 1971. 
[15] Singhi M, Joshi V, Dam PK. Studies on Calotropis procera as larvicidal and repellent plant 

against vectors of dengue and DHF in Rajasthan, India. Annual Report 2005-06. Jodhpur: 
Desert Medicine Research Center 2006: 24-28. 


