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The present study was carried out to establish the properties of leaf extract of Vitex negundo was
tested for larvicidal activity against early 4™ instar larvae of Culex quinquefasciatus mosquito using
standard WHO technique. The mortality rate was observed at 5 to 200 ppm, after 12, 24, 36 and 48
hrs of the treatment. And no mortality rate was observed in control. The methanolic extract of V.
negundo was found effective and 100% result was observed in this treatment. This plant extracts are
easy to prepare, inexpensive, and safe for mosquito control which might be used directly as larvicidal
agents in small volume aquatic habitats or breeding sites of around human dwellings.

Copyright © 2014 Nayak and Rajani. This is an open access article distributed under the Creative Commons Attribution License, which permits unrestricted use,
distribution, and reproduction in any medium, provided the original work is properly cited.

INTRODUCTION

Plants are considered as a rich source of bioactive chemicals
and they may be an alternative source of mosquito control
agents. Natural products are generally preferred because of
their less harmful nature to non-target organisms and due to
their innate biodegradability. Many studies on plant extracts
against mosquito larvae have been conducted around the world.
Many researchers have reported on the effectiveness of plant
extracts or essential oils against mosquito larvae (Sharma et al.,
2006; Amer and Mehlhorn 2006). Mosquitoes are the major
vector for the transmission of malaria, dengue fever, yellow
fever, filariasis, schistosomiasis, and Japanese encephalitis
(James 1992; Gubler 1998). Mosquitoes also cause allergic
responses that include local skin and systemic reactions such as
angioedema in humans (Peng et al, 1999). Culex
quinquefasciatus, a vector of lymphatic filariasis, is a widely
distributed tropical disease with around 120 million people
infected worldwide and 44 million people having common
chronic manifestation (Bernhard et al., 2003). The yellow fever
mosquitoes, Aedes aegypti, are responsible for dengue fever in
India where the number of dengue fever cases has increased
significantly in recent years. Dengue viruses occur as four
antigenically related but distinct serotypes, which cause a
broad range of disease, including clinically asymptomatic
forms, classic dengue fever, and the more severe forms such as
dengue hemorrhagic fever—dengue shock syndrome (Fundacao
Nacional de Sau de 2002). Dengue is present in more than 100
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countries and threatens the health of approximately 2.5 billion
people. Worldwide, around 80 million people are infected
annually at an attack rate of 4% (Monath 1994).

Control of the mosquito larvae is frequently dependent on
continued applications of organophosphates and insect growth
regulators (Yang et al., 2002). An obvious method for the
control of mosquito-borne diseases is the use of insecticides,
and many synthetic agents have been developed and employed
in the field with considerable success. However, one major
drawback with the use of chemical insecticides is that they are
non-selective and could be harmful to other organisms in the
environment. It has also provoked undesirable effects,
including toxicity to nontarget organisms, and fostered
environmental and human health concerns (Lee et al., 2001).
The toxicity problem, together with the growing incidence of
insect resistance, has called attention to the need for novel
insecticides (Macedo et al., 1997) and for more detailed studies
of naturally occurring insecticides (Ansari et al., 2000).

MATERIALS AND METHODS

Plant collection and extraction

Matured fresh leaves of Vitex negundo were collected from
Adilabad district, Telangana state, India. The plant material
was washed and shade dried at room temperature. The dried
material was powdered and extracted with methanol for a
period of 72 hrs and filtered with whatman 1 filter paper. The
extracts were concentrated at reduced temperature on a rotary
evaporator and stored at a temperature of 4 ° C.
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Preparation of stock solution

One gram of crude extract was first dissolved in100 ml of
methanol and stored as stock solution. The anthelmintic assay
was carried as per the method of Tandon et al. (1997). This
stock solution was used to prepare the desired concentrations
of the extract for the larvicidal activity on the mosquito larvae.
From the stock solution 5, 10, 25, 50, 100 and 200 ppm
concentrations were prepared with dechlorinated tap water. The
control was set up with 100 ml tap water by adding 2ml of
methanol.

Mosquito culture

Culex quinquefasciatus larvae were collected from stagnant
sewage water of the River Musi in Hyderabad. The
identification of mosquito larvae was done by Dr. B. Redya
Naik, Entomologist, Department of Zoology, Osmania
University, Hyderabad, Telangana state. The collected larvae
were reared from egg to larval stage and then to adults in the
laboratory itself, to avoid the species mixture. From these
adults, next F1 generation larvac were used for the present
study. This procedure facilitates to maintain the uniform age of
larval stage (fourth instar).

recorded within 12 hours of the treatment, for 100 ppm it is
around 24 hrs, for 50 ppm after 36 hours, and for 25 ppm it was
recorded after 48 hrs of the treatment. The efficacy of crude
extract on the mosquito larvae showed lesser activity when the
concentrations of the same was decreased to 10 and 5 ppm
which showed 75 and 45 % mortality rate respectively within
48 hours of the treatment. The control did not show any
mortality the mean and standard error also showed in Table 1.
Krishnan et al. (2007) reported 50 % mortality rate for the
methanolic extract of Vitex negundo leaves at the concentration
of 41 ppm and for V. trifolia leaves at the concentration of 212
ppm. As the earlier results are in support of the present study
the V. negundo leaf extract may be considered as the potential
control against mosquito larvae which is eco-friendly in nature.
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Table 1. Mortality rates of Culex quinquefasciatus mosquito larvae at different concentrations of crude extract of Vitex negundo

leaves
Conce. Time (hours) n=20
12 24 36 48 Total % Mean SE (+/-)
5 3 5 7 9 9 45 2.25 1.291
10 7 10 12 15 15 75 3.75 1.683
25 10 14 18 20 20 100 5.00 2217
50 14 17 20 - 20 100 6.66 1.436
100 18 20 - - 20 100 10.00 0.500
200 20 - - - 20 100 20.00 0.000
Control 0 0 0 0 0 0 0.000 0.000
Larvicidal Bioassay REFERENCES

Larvicidal activity was evaluated using WHO method (2005)
with slight modification. For bioassay test, twenty numbers of
early fourth instars larvae were taken in six batches of twenty
each for the treatment. Bowls of 100 ml capacity were kept in
series, and tested for each desired plant extract concentrations
5, 10, 25, 50, 100 and 200 ppm. The control was set up with 2
ml methanol and distilled water. The experimental media, in
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methanol solvent extracts of leaf extracts of the plant is
subjected to dose response bioassay for larvicidal activity
against the larvae of Cx. quinquefasciatus. The numbers of
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have been calculated for all the results obtained by this study.
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Table 1. The larvicidal activity of Vitex negundo leaf crude
extract at different concentration is represented in Table 1. The
data shows that, 100 % mortality rate of mosquito larvae was
observed at 25, 50, 100 and 200 ppm of concentrations. And at
the concentration of 200 ppm 100 % mortality rate was

Amer A, Mehlhorn H. 2006. Persistency of larvicidal effects of
plant oil extracts under different storage conditions.
Parasitol Res 99:473-477

Ansari MA, Razdan RK, Tandon M, Vasudevan P. 2000.
Larvicidal and repellent actions of Dalbergia sissoo Roxb.
(F. Leguminoseae) oil against mosquitoes. Bioresour
Technol 73:207-211

Bernhard L, Bernhard P, Magnussen P. 2003. Management of
patients with lymphedema caused by filariasis in north-
eastern Tanzania: alternative approaches. Physiotherapy
89:743-749

Fundacao Nacional de Sau de 2002. Guia de Vigilancia
Epidemiologica, vol. 1, 5th ed. FUNASA—Ministerio da
Sau de. Brasilia Grover JK, Yadav SP 2004.
Pharmacological actions and potential uses of Momordica
charantia: a review. J Ethnopharmacol 93 (1):123-132

Gubler DJ 1998. Resurgent vector borne diseases as a global
health problem. Emerg Infect Dis 4:442—450

James AA 1992. Mosquito molecular genetics: the hands that
feed bite back. Science 257:37-38 larvae. J Agric Food
Chem 50:3765-3767.

Krishnan K, Senthilkumar A, Chandrasekaran M and
Venkatesalu V. 2007. Differential larvicidal efficacy of



7985 International Journal of Current Research, Vol. 6, Issue, 08, pp.7983-7985, August, 2014

four species of Vitex against Culex
Parasitol Res. 10: 1721-3.

Lee SE, Kim JE, Lee HS 2001. Insecticide resistance in
increasing interest. Agric Chem Biotechnol 44:105-112

Macedo ME, Consoli RAGB, Grandi TSM, Anjos AMG,
Oliveira AB, Mendes NM, Queiroz RO, Zani CL 1997.
Screening of Asteraceae (Compositae) plant extracts for
larvicidal activity against Aedes fluviatilis (Diptera:
Culicidae). Mem Inst Oswaldo Cruz 92:565-570

Monath TP 1994. Yellow fever and dengue—the interactions
of virus, vector and host in the re-emergence of epidemic
disease. Semin Virol 5:133-135

Peng Z, Yang J, Wang H, Simons FER 1999. Production and
characterization of monoclonal antibodies to two new
mosquito Aedes aegypti salivary proteins. Insect Biochem
Mol Biol 29:909-914

quinquefasciatus.

Sharma P, Mohan L, Srivastava CN. 2006. Phytoextract-
induced developmental deformities in malaria vector.
Bioresour Technol 97(14):1599-1604

Tandon V, Pal P, Roy B, Rao HS and Reddy KS. 1997. In
vitro anthelmintic activity of root-tuber extract of
Flemingia vestita, an indigenous plant in Shillong, India.
Parasitol. Res. 835, 492-498.

WHO. 2005. Guideline for laboratory and field testing of
mosquito larvicides. Report of the Eighth WHOPES
Working Group Meeting, WHO/CDS/ WHOPES/ GCD
Geneva, Switzerland. 13.

Yang YC, Lee SG, Lee HK, Kim MK, Lee SH, Lee HS 2002.
A piperidine amide extracted from Piper longum L. fruit
shows activity against Aedes aegypti mosquito

sfeskosk sfeskosk sk



