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1. Introduction

  Mosquitoes represent a significant threat to human health 
because of their ability to vector pathogens that cause 
diseases that afflict millions of people worldwide[1]. Several 
species belonging to genera Aedes, Anopheles and Culex are 
vectors for the pathogens of various diseases like dengue 
fever, dengue haemorrhagic fever, malaria, Japanese 
encepahalitis and filariasis[2-4]. Over and injudicious use 
of synthetic insecticides in vector control has resulted 
in environmental hazards through persistence and 
accumulation of non-biodegradable toxic components in 
the ecosystem, development of insecticide resistance among 
mosquito species, biological magnification in the food 
chain and toxic effects on human health and non-target 
organisms[5,6]. Plant derived materials are comparatively 
safer to humans and ecosystem and easily biodegradable[7]. 
Plant derived natural products have the advantage of 
being harmless to beneficial non-target organisms and 
environment when compared to synthetic insecticides[8]. 
Phytochemicals extracted from various plant species have 
been tested for their actions against mosquitoes[9].
  Cleistanthus collinus (C. collinus) (Roxb.) is a toxic plant 

belonging to the family Euphorbiaceae and it grows in the 
dry forests of southern and central parts of India, Malaysia 
and Africa. It is commonly called as “garari” in Hindi, 
“oduvan” in Tamil, “vadise” in Telugu and “nilapala” 
in Malayalam[10]. Many parts of the plant were reported 
as toxic and the aqueous extract of the crushed leaves of 
this plant are used as cattle and fish poison, abortifacient, 
suicidal and homicidal agents. The alcoholic extract of the 
leaves, roots and fruits of C. collinus are used to treat gastro 
intestinal disorders and it also possess anticancer activity. 
Further, the plant also possesses insecticidal properties 
against the red flour beetle, Tribolium castaneum and are 
used as insecticides in rice fields[10,11]. The leaf extracts 
of this plant exhibited insecticidal properties such as 
antifeedant and insect growth regulatory against the larvae 
of Spodoptera litura[12-14]. Therefore the prescent study was 
carried out to determine the larvicidal activity of C. colliuns 
leaf extracts against against vector mosquitoes.

2. Materials and methods

2.1 Plant collection and extraction

  C. collinus leaves collected in and around Tamilnadu, 
India were brought to the laboratory, shade dried under 
room temperature and powdered using an electric blender. 
A total of 1 kg of dried and powdered leaves was subjected 
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to sequential extraction using 3 L of hexane, diethyl ether, 
dichloromethane and ethyl acetate for a period of 72 h to 
obtain the crude extracts using rotary vacuum evaporator. 
The hexane, diethyl ether, dichloromethane and ethyl 
acetate crude extracts thus obtained were lyophilized 
and a stock solution of 100 000 ppm prepared from each 
crude extract by adding adequate volume of acetone was 
refrigerated at 4 曟 until testing for bioassays.

2.2. Test mosquitoes 

  All tests were carried out against laboratory reared vector 
mosquitoes viz., Aedes aegypti (Ae. aegypti), Anopheles 
stephensi (An. stephensi) and Culex quinquefasciatus (Cx. 
quinquefasciatus) free of exposure to insecticides and 
pathogens. Cyclic generations of vector mosquitoes were 
maintained at 25-29 曟 and 80-90 % relative humidity in the 
insectarium. Larvae were fed on larval food (powdered dog 
biscuit and yeast in the ratio of 3:1) and adult mosquitoes 
on 10 % glucose solution. Adult female mosquitoes were 
periodically blood-fed on restrained albino mice for egg 
production. 

2.3. Larvicidal activity 

  Standard WHO protocol with slight modifications 
was adopted for the study[15]. From the stock solution, 
concentrations of 250, 500, 750 and 1 000 ppm were prepared. 
Twenty five early third instar larvae were introduced 
in 250 mL beaker containing 200 mL of water with each 
concentration. A control was prepared by the addition of 
acetone to water. Mortality was recorded after 24 hours. 
A total of three trials were carried out with five replicates 
per trial against vector mosquitoes. However, when the 
control mortality ranged from 5-20 per cent, the observed 
percentage mortality was corrected by Abbott’s formula[16],
 
Per cent mortality =% Mortality  in treated - % Mortality  in control  暳100
                                 100 - % Mortality  in control 

2.4. Statistical analysis 

  SPSS 11.5 version package was used for determination 
of LC50 and LC90[17]. Data from mortality and effect of 
concentrations were subjected to analysis of variance.  
The percentage data obtained was angular transformed.  
Difference between the treatments was determined by 
Tukey’s test (P < 0.05). 

3. Results and discussion

   Results of the larvicidal effects of leaf extracts of C. collinus 
against Ae. aegypti, An. stephensi and Cx. quinquefasciatus 
reported in the present study exhibit the mosquitocidal 
properties in the plant suggesting their use in mosquito 
population control (Table 1, 2). The leaf extracts of C. collinus 
showed larval mortality. An. stephensi was more susceptible 
followed by Ae. aegypti and Cx. quinquefasciatus. The 
ethyl acetate extract of C. collinus exhibited the maximum 
larvicidal activity with LC50 value of 399.72 ppm against the 
larvae of An. stephensi. The screening of local medicinal 
plants for mosquito larvicidal activity may eventually lead 
to their use in natural product-based mosquito abatement 
practices. The results of present study are comparable with 
earlier reports. Sharma et al[18] reported that the petroleum 
ether extract of Ageratum conyzoides leaves exhibited 
larvicidal activity with LC50 value of 425.60 and 267.90 ppm 
after 24 and 48 h of exposure. The toxicity to the third instar 
larvae of Cx. quinquefasciatus by methanolic leaf extract 
of Memordica charantia, Trichosanthus anguina and Luffa 
acutangula showed the LC50 values of 465.85, 567.81 and 839.81 
ppm respectively[19]. The toxicity to the late third instar 
larvae of Ae. aegypti by the hexane leaf extracts of Abutilon 
indicum and Cx. quinquefasciatus by dichloromethane whole 
plant extracts of Citrullus colocynthis and hexane extracts 
of aerial parts of Hyptis suaveolens was reported by Arivoli 
and Samuel[20-22]. The findings of the present investigation 
revealed that the leaf extracts of C. collinus possess larvicidal 
activity against vector mosquitoes. It may concluded 
that natural products as extracts from parts of plants of 
insecticidal and medicinal values have higher efficiency in 
reducing mosquito menace due to their larvicidal toxicity. 
Further studies on the screening, isolation and purification 

Table 1
Larvicidal activity of C. collinus leaf extracts against vector mosquitoes.

Mosquito spp. Solvents Mortality rate (%) (Mean 暲 SD)

250 ppm 500 ppm 750 ppm 1 000 ppm
Ae. aegypti Hexane   5.60 暲 3.58 (13.7)a 18.40 暲 3.58 (25.4)b 30.40 暲 4.56 (33.5)b 39.20 暲 5.22 (38.8)b

Diethyl ether 13.60 暲 3.58 (21.6)b 34.40 暲 7.80 (35.9)c 35.20 暲 5.93 (36.4)b 61.60 暲 4.56 (51.7)c

Dichloromethane 14.40 暲 3.58 (22.3)b 37.60 暲 5.37 (37.8)c 34.40 暲 6.69 (35.9)b  64.80 暲 3.35 (53.6)cd

Ethyl acetate 34.40 暲 4.56 (35.9)c 29.60 暲 4.56 (33.0)c 62.40 暲 6.07 (52.2)c 70.40 暲 6.07 (57.0)d

Control 0a 0 a 0a 0a

An. stephensi Hexane   4.80 暲 3.35 (12.7)a 19.20 暲 3.35 (26.0)b 29.60 暲 4.56 (32.9)b 34.40 暲 6.07 (35.9)b

Diethyl ether 2.40 暲 3.58 (8.9)a  4.80 暲 3.35 (12.7)a   5.60 暲 5.37 (13.7)a   7.20 暲 7.16 (15.6)a

Dichloromethane 18.40 暲 3.58 (25.4)b 29.60 暲 4.56 (32.9)c 33.60 暲 3.58 (35.4)b  72.80 暲 5.22 (58.6)c

Ethyl acetate 39.20 暲 5.22 (38.8)c 43.20 暲 3.35 (41.1)d 64.80 暲 7.69 (53.6)c 100.00 暲 0.00 (90.0)d

Control 0a 0a 0a 0a

Cx. quinquefasciatus Hexane    5.60 暲 3.58 (13.7)ab   8.80 暲 5.22 (17.3)b 33.60 暲 3.58 (35.4)c 39.20 暲 5.22 (38.8)b

Diethyl ether 2.40 暲 3.58 (8.9)a    6.40 暲 2.19 (14.7)ab 17.60 暲 6.69 (24.8)b 36.80 暲 8.20 (37.4)b

Dichloromethane  3.20 暲 4.38 (10.3)a    4.80 暲 3.35 (12.7)ab 16.80 暲 1.79 (24.2)b 30.40 暲 6.69 (33.5)b

Ethyl acetate 13.60 暲 6.69 (21.6)b 38.40 暲 6.69 (38.3)c 44.80 暲 4.38 (42.0)d 61.60 暲 3.58 (51.7)c

Control 0a 0a 0a 0a

Figures in parentheses are angular transformed. ANOVA followed by TUKEY test performed. Different superscripts in the column indicate 
significance difference at P <0.05 levels.
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Table 2
Probit analysis of larvicidal efficacy of C. collinus leaf extracts against vector mosquitoes.
Mosquito spp. Extracts LC50 (ppm) 24 h LC90 (ppm) 24 h Chi-square value Regression value

Ae. aegypti Hexane  1291.21 5070.99   0.03* 2.16 
Diethyl ether   837.36 3450.87   4.98* 2.08 
Dichloromethane   755.26 2831.15   3.71* 2.23 
Ethyl acetate   560.41 2669.86 7.10 1.89 

An. stephensi Hexane 1398.29 5833.61    0.82* 2.07 
Diethyl ether   602.04 5451.98    0.43* 1.12 
Dichloromethane   776.13 3066.50 18.76 2.15 
Ethyl acetate   399.72 1251.76  39.92 2.58 

Cx. quinquefasciatus Hexane 3253.94 5697.99     5.90* 2.50 
Diethyl ether 1434.66 4047.84     3.60* 2.84 
Dichloromethane 1808.10 6418.15      3.71* 2.33 
Ethyl acetate   755.75 2962.00      1.81* 2.16 

* Significant at P < 0.05 level.

of bioactive phytochemical constituents/compounds followed 
by in-depth laboratory and field bioassays are needed as the 
present study shows that there is scope to use C. collinus leaf 
extracts to control the immature stages of vector mosquitoes. 
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