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      The present study investigated the larvicidal and repellent activities 

of Cestrum nocturnum (leaves) different extracts against Rift Valley Fever 

vector, Culex antennatus. The obtained results showed that the petroleum 

ether extract was the most effective extract against Cx. antennatus larvae 

followed by chloroform, acetone, and ethanolic extracts. The LC50 values of 

petroleum ether extract recorded 179.4, 164.2, and 148.7 ppm against Cx. 

antennatus third larval instar after 24, 48, and 72 h., respectively. On the 

other hand, at 6.67, 3.33, and 1.67 mg/cm2, ethanolic extract induced a 

degree of repellency equal to 93.1, 90.1, and 60.2% within the 4h post-

treatment, respectively. Generally, petroleum ether extract proved high 

efficacy as repellents. At 3.33mg/cm2 petroleum ether extract produced the 

highest protection (100.0%) during the entire testing period of 4h post-

treatment. Moreover, the protection (93.3, 90.7 and 80.8%) obtained at 2.67, 

1.67 and 0.833 mg/cm2, respectively, compared with 100.0% repellency for 

DEET at a dose1.8 mg/cm2. So, Ce. nocturnum tested extracts can be 

considered as new promising controlling agents against the mosquito vector, 

Cx. antennatus. 

 

      INTRODUCTION 

         The control of mosquitoes is an important public health concern around the world. 

In Egypt, Culex antennatus has a wide distribution and it is the main vector of the Rift Valley 

fever virus (Meagan et al, 1980; Darwish and Hoogastrall, 1981). Immature stages of 

mosquitoes are attractive targets for pesticides because they breed in water and thus are easy 

to deal with them in this habitat (Johnson and Singh, 2017). Mosquito eggs, larvae, and pupae 

are usually targeted using organophosphates, insect growth regulators, and microbial agents. 

Indoor residual spraying and insecticide-treated bed nets are also employed (Lees et al, 2014; 

Benelli, 2015). However, these chemicals have negative effects on human health and the 

environment, as well as induce resistance in a number of mosquito species (Hemingway and 

Ranson, 2000).  Natural products represent a large family of diverse chemical entities with a 

wide variety of biological activities that have multiple uses (Amer et al, 2019). Historically, 

plants have supplied the chemistry for over 25% of prescription drugs used in human 

medicine (Cox and Balick, 1994), and such biologically active plants have also provided 

leads to natural insecticides. Plants are a rich source of bioactive organic chemicals and 

synthesize a number of secondary metabolites to serve as defense chemicals against attack. 
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    These chemicals may serve as 

insecticides, antifeedants, oviposition 

deterrents, repellents, growth inhibitors, 

juvenile hormone mimics, moulting 

hormones, as well as attractants (Murugan et 

al, 1996; Koul, 2005). Moreover, botanical 

pesticides offer an advantage over synthetic 

pesticides as they can be much less toxic, less 

prone to the development of resistance and 

more easily degradable. Various plant species 

have been exploited throughout the world to 

control mosquito populations (Muthukrishnan 

et al, 1997). 

  The present study aimed to evaluate the 

larvicidal activity of Cestrum nocturnum 70% 

ethanol, acetone, chloroform and petroleum 

ether extracts against the mosquito vector, 

Cx. antennatus.    

MATERIALS AND METHODS 

The Origin and Laboratory Maintenance 

of The Mosquito Colony: 
   Culex antennatus larvae obtained from 

Medical Entomology Research Center and 

reared for five generations, in the insectary of 

medical entomology at the Department of 

Zoology Faculty of Science Al-Azhar 

University using the procedure described by 

Hassanain et al, (2019). 

Extraction of Plant Materials: 

   Cestrum nocturnum (leaves) after 

collected from natural habitat, they were left 

to dry at room temperature (27-31ºC) for 5 to 

10 days according to the plant species and 

pulverized to powder separately in a hammer 

mill. The extraction was performed using 

70% ethanol, acetone, chloroform, and 

petroleum ether solvents. One hundred grams 

of powder from each part of the plant for 

each solvent separately was extracted five 

times with 300 ml of aqueous 70% ethanol, 

acetone, chloroform and petroleum ether at 

room temperature. After 24 h., the 

supernatants were decanted, filtrated through 

Whatman filter paper No. 5.and dried in a 

rotary evaporator at 40 ºC for (2_3) hours to 

ethanol and (40_60) minutes to other 

solvents. The dry extracts were weighed and 

kept in a deep freezer (-4ºC) till used for 

experiments (Hassan et al, 2014). 

Larvicidal Activity of Tested Plant 

Extracts: 
   In order to study the toxicity of the 

concerned plant extracts, the tested material 

of the ethanolic extracts was dissolved in 

0.1ml of 70% ethanol, while the tested 

material of acetone, chloroform, and 

petroleum extracts was dissolved in 2 drops 

of Tween80 as an emulsifier to facilitate the 

dissolving of tested material in water. 

Different range of concentrations of each 

concerned extract was prepared in order to 

detect mortalities. All tested materials were 

performed in 250 ml. of dechlorinated tap 

water contained in 350 ml plastic cups. Then, 

third 3rd instar larvae (25 larvae) were put 

immediately into plastic cups contained 

different concentrations of extracts. At least 

three replicates were usually used for each 

tested concentration. All plastic cups were 

incubated under controlled conditions at a 

temperature of 27±2ºC, relative humidity 

70±10%, and 12-12 light-dark regime for 24, 

48, and 72 h. and subsequently, mortality was 

recorded, Control larvae received 0.1 ml of 

70% ethanol or 2 drops of Tween80 in 250 ml 

water. Percentage of mortalities were 

corrected according to Abbott’s formula 

(Abbott, 1925). The statistical analysis of the 

data was carried out according to the method 

of lentner et al, (1982). LC50 was calculated 

using multiple linear regression (Finney, 

1971). 

Repellent Activity: 

   Standard cages (20×20×20cm) were 

used to test the repellent activity of plant 

extracts. Different weight from each extract 

was dissolved in 2ml (70% ethanol, acetone, 

chloroform and petroleum ether with a drop 

of Tween80 separately) in glass 4×4cm to 

prepare different concentrations. The 

concentration was directly applied onto 

5×6cm of the ventral surface of pigeon after 

removed feathers from the abdomen to 

evaluate the repellency against Cx. 

antennatus. After 10 minutes of treatment, 

the treated pigeons were placed in the cages 

containing Cx. antennatus starved females 5-

7 d-old for three hours. Control tests were 
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carried out alongside the treatments using 

ethanol or water. Each test was repeated 

three times to get a mean value of repellent 

(Hassan et al, 2014). After treatments, the 

number of fed and unfed females were 

counted and calculated according to Abbott, 

(1925). 

RESULTS  

    Data given in table (1) indicate the 

toxic effect of ethanolic extract of Cestrum 

nocturnum (leaves) against the 3rd instar 

larvae of Culex antennatus. The highest 

concentration 2000 ppm induced 90.8 and 

93.2% larval mortality after 24 and 48 hours 

increased to complete larval mortality 100% 

after 72 hours. The concentration 1500 ppm 

caused larval mortality percent 80.0, 85.2, 

and 90.8 after 24, 48, and 72 hours, 

respectively. Meanwhile, the concentrations 

1000, 500, 250 and 125 ppm caused larval 

mortality 64.0, 38.8, 29.2 and 14.8% after 24 

hours; 65.2, 40.0, 33.2 and 17.2% after 48 

hours and 66.8, 45.2, 37.2 and 20.0%  after 

72 hours, respectively. The acute mortality 

was 49.2, 44.0, 37.2, 26.8, 12.0 and 5.2% at 

the concentrations 2000, 1500, 1000, 500, 

250 and 125ppm. However, the chronic 

mortality was 100.0, 90.8, 66.8, 45.2, 37.2 

and 20.0% at 2000, 1500, 1000, 500, 250 and 

125ppm, while the survival potential was 0.0, 

9.2, 33.2, 54.8, 62.8 and 80.0% at the same 

concentrations. 

 

Table 1: Toxic effect of ethanolic extract from leaves of Ce. nocturnum on the 3rd instar 

larvae of Cx. antennatus. 

 
Conc. = Concentration; ppm = particle per million; h. = hours; Acute mortality = mortality after 12 hours; Chronic 

mortality = mortality calculated after 72 hours; Survival potential = 100- Chronic mortality. 

 

      Data given in table (2) indicate the 

toxic effect of the acetone extract of Ce. 

nocturnum (leaves) against the 3rd instar 

larvae of Cx. antennatus. After 24 hours from 

the treatment, the highest concentration 1500 

ppm induced 92.0% larval mortality, while 

the lowest concentration 75 ppm induced the 

lowest larval mortality 6.8%. At 1000, 500, 

250, and 125 ppm the larval mortality 

recorded 76.0, 49.2, 40.0 and 22.8%, 

respectively. While, after 48 hours the larval 

mortality increased to 94.8% at the highest 

concentration 1500 ppm, while it recorded 

85.2, 65.2, 48.0, 26.8, and 9.2% at 1000, 500, 

250, 125, and 75 ppm, respectively. On the 

other hand, after 72 hours a complete larval 

mortality 100.0% recorded at the 

concentration 1500 ppm, while the lowest 

concentration 75 ppm caused 12.0% larval 

mortality. At the concentrations 1500, 1000, 

500, 250, 125 and 75ppm, the acute mortality 

recorded 51.2, 38.8, 26.8, 21.2, 10.8 and 4.0, 

while; chronic mortality was 100.0, 88.0 

72.0, 53.2, 28.0 and 12.0, respectively. The 

survival potential % was 0.0, 12.0, 28.0, 46.8, 

72.0 and 88.0 obtained at the same 

concentrations vs. 100.0% for the untreated 

group.  
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Table 2: Toxic effect of acetone extract from leaves of Ce. nocturnum on the 3rd instar larvae 

of Cx. antennatus. 

 
See foot note of table (1). 

 

     Data given in table (3) indicated the 

toxic effect of chloroform extract of Ce. 

nocturnum (Leaves) against the 3rd instar 

larvae of Cx. antennatus. The highest larval 

mortality 94.8% occurred at the concentration 

1000ppm and the lowest mortality 8.0% 

occurred at the concentration 50ppm after 24 

hours of treatment, while; the concentrations: 

800, 600, 400, 200 and 100 ppm induced 

mortality percent 84.0, 72.0, 60.0, 37.2 and 

26.8, respectively. On the other hand, the 

larval mortality after 48 hours increased to 

98.8, 88.0, 78.8, 65.2, 40.0, 28.0 and 10.8% 

at 1000, 800, 600, 400, 200, 100 and 50 ppm. 

After 72 hours the mortality was 100.0, 96.0, 

82.8, 68.0, 49.2, 30.8 and 16.0% at the 

concentrations 1000, 800, 600, 400, 200, 100 

and 50 ppm, respectively. At the 

concentrations 1000, 800, 600, 400, 200 and 

100 ppm, the acute mortality recorded 52.0, 

45.2, 36.0, 17.2 and 13.2 %, while; chronic 

mortality % was 100.0, 96.0, 82.8, 68.0, 49.2, 

30.8 and 16.0, respectively. The survival 

potential was 0.0, 4.0, 17.2, 32.0, 50.8, 69.2 

and 84.0 % obtained at the same 

concentrations vs. 100.0% for the untreated 

group.  

 

Table 3: Toxic effect of chloroform extract from leaves of Ce. nocturnum on the 3rd instar 

larvae of Cx. antennatus. 

 
See foot note of table (1). 

 

     Data recorded in table (4) indicated the 

toxic effect of petroleum ether extract of Ce. 

nocturnum (leaves) against the 3rd instar 

larvae of Cx. antennatus. The highest 

concentration 500ppm induced 93.2% larval 

mortality after 24 hours increased to 

complete larval mortality of 100% after 48 

hours. The concentration 400, 300, 200, 100, 

50 and 25 ppm caused larval mortality 92.0, 

84.0, 64.0, 38.8, 24.0 and 10.8% after 24 

hours, respectively. Meanwhile, the 

concentrations 400, 300, 200, 100, 50 and 25 

ppm caused larval mortality percent 93.2, 

85.2, 66.8, 44.0, 26.8 and 12.0 after 48 hours, 

respectively. On the other hand, there was an 

increase in the larval mortality after 72 hours 

as it recorded 96.0, 89.2, 69.2, 46.8, 30.8, and 

13.2% at 400, 300, 200, 100, 50, and 25 ppm, 

respectively. 
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            Acute mortality % recorded 57.2, 

46.8, 44.0, 37.2, 20.0, 8.0 and 2.8 at the 

concentrations 500, 400, 300, 200, 100, 50 

and 25ppm. However, the chronic mortality 

% was 100.0, 96.0, 89.2, 69.2, 46.8, 30.8 and 

13.2 at 500, 400, 300, 200, 100, 50 and 

25ppm, while the survival potential recorded 

0.0, 4.0, 10.8, 30.8, 53.2, 69.2 and 86.8% at 

the same concentrations. 

 

Table 4: Toxic effect of petroleum ether extract from leaves of Ce. nocturnum on the 3rd 

instar larvae of Cx. antennatus.  

 
See foot note of table (1). 

 

    As shown in table (5), the petroleum 

ether extract was the most effective extract 

against Cx. antennatus larvae followed by 

chloroform, acetone, and ethanolic extracts. 

The LC50 values of petroleum ether extract 

recorded 179.4, 164.2, and 148.7 ppm against 

Cx. antennatus third larval instar after 24, 48, 

and 72 h., respectively.  

 

Table 5: Relative efficiency of Ce. Nocturnum (leaves) different extract against Cx. 

antennatus 3rd instar larvae. 

 
ote of table (1).: Correlation Coefficient; see footn2R 

 

     The repellent activity of Ce. 

nocturnum tested extracts against starved Cx. 

antennatus females varied according to the 

doses used (Table 6). At doses 6.67, 3.33, and 

1.67 mg/cm2, ethanolic extract induced a 

degree of repellency equal to 93.1, 90.1 and 

60.2% within the 4h post treatment, 

respectively. It is obvious from the obtained 

results in table (6) that petroleum ether 

extract proved high efficacy as repellents. 

The repellent activity at 3.33mg/cm2 

produced the highest protection 100.0% 

during the entire testing period of 4h post-

treatment. Moreover, the protection (93.3, 

90.7 and 80.8%) obtained at 2.67, 1.67 and 

0.833mg/cm2, respectively, compared with 

100.0% repellency for DEET at a 

dose1.8mg/cm2. 
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Table 6: Repellent activity of tested extracts from leaves of Ce. nocturnum against Cx. 

antennatus females. 

 
 

DISCUSSION 

   The findings of the present study 

revealed that the toxicity of Cestrum 

nocturnum tested extracts against 3rd instar 

larvae of Culex antennatus was varied 

according to the solvent used in the extraction 

and concentration of the extract. The larval 

mortality percent was increased by increasing 

extract concentration for all extracts tested. 

Based on LC50 values, the petroleum ether 

extract was the most effective extract against 

Cx. antennatus larvae followed by 

chloroform, acetone and ethanolic extracts. 

These results are in consistent with the 

previously mentioned suggestions of 

(Sukumar et al, 1991; Maurya et al, 2009). 

Several plant extracts other than those used in 

the present study had been tested against 

different species of mosquitoes by many 

authors worldwide. The activity of Ce. 

nocturnum tested extracts against Cx. 

antennatus larvae were in agreement with the 

results obtained by Vahitha et al, (2002) 

using leaf extracts of Pavonia zeylanica and 

Acacia ferruginea against the late third instar 

larvae of Cx. quinquefasciatus, where the 

LC50 values recorded 2214.7 and 5362.6 

ppm; Jeyabalan et al, (2003) using methanol 

extracts of Pelargonium citrosa leaves 

against Anopheles stephensi, where the larval 

mortality recorded 98.0% with the highest 

dose of 4% plant extract; Prabakar and 

Jebanesan, (2004) using extracts from five 

species of Cucurbitacious plants, Momordica 

charantia, Trichosanthes anguina, Luffa 

acutangula, Benincasa cerifera and Citrullus 

vulgaris against the late third larval age of 

Cx. quinquefasciatus, where the LC50 values 

after 24h were 465.85,567.81, 839.81, 

1189.30 and 1636.04 ppm and Maurya  et al, 

(2009) using petroleum ether extract from 

leaves of a widely grown medicinal plant, 

Ocimum basilicum, against An. stephensi and 

Cx. quinquefasciatus, where the petroleum 

ether extract from leaves of O. basilicum was 

found to be the most effective against the 

larvae of both mosquitoes than other extracts 

with LC50 values of 8.29, 4.57; 87.68, 47.25 

ppm and LC90 values of 10.06, 6.06; 129.32, 

65.58ppm against A. stephensi and Cx. 

quinquefasciatus after 24 and 48 h of 

treatment. Also, these results are in consistent 

with those obtained by Sakthivadivel et al, 

(2014) who found that aqueous fruit extract 

of Wrightia tinctoria exhibited highest 

larvicidal activity against the filarial vector 

Cx. quinquefasciatus with LC50 value of 

0.17% after 24 and 48 h and Samuel et al, 

(2014) who mentioned that, Ipomoea cairica 

and Ageratina adenophora extracts were 

found to be effective against third instar 

larvae of Cx. quinquefasciatus causing 77-

100% mortality at 48 h. 
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    There was considerable variation in the 

repellent activity of the various plant 

materials and this may reflect the complexity 

of the chemical composition of their 

constituents (Bisseleua et al, 2008). In the 

present study, all the concentrations of Ce. 

nocturnum tested extracts exhibited 

repellency effect against the starved female 

adults of Cx. antennatus. The repellent 

activity depends on the solvent used in the 

extraction and the dose of the extract. The 

petroleum ether extract was the most 

effective extract which evoked 100.0% 

repellency or biting deterrency at the dose 

3.33 mg/cm2. The present results of 

repellency effects caused by Ce. nocturnum 

extracts come in an agreement with those 

results reported by Govere et al, (2000) using 

extracts of fever tea (Lippia javanica), rose 

geranium (Pelargonium reniforme) and 

lemongrass (Cymbopogon excavatus) against 

An. arabiensis; Kim et al, (2002) using 

ethanol extract of fruits from Foeniculum 

vulgarea against hungry Aedes aegypti 

females; Yang et al, (2004) who obtained 

that, the repellent activity of methanol 

extracts of Cinnamomum cassia bark, 

Nardostachys chinensis rhizome, Paeonia 

suffruticosa root-bark and Cinnamomum 

camphora at the dose of 0.1 mg/cm2 was 

91.0, 81.0, 80.0 and 94.0% comparable to 

DEET (82.0%) against starved Ae. aegypti; 

Govindarajan et al, (2014) using extracts 

from Delonix elata against malaria vector An. 

stephensi and they reported that both leaf and 

seed methanol extracts showed maximum 

efficacy at the highest concentration of 

5.0mg/cm2 they provided over 210 and 180 

min. protection and Shehata, (2018) who 

found that at 3.33, 1.67, 0.83, and 0.42 

mg/cm2 Deverra triradiata tested extracts 

showed a variable degree of repellency 

against An. sergentii, Cx. pipiens and Cx. 

antennatus, however hexane extract was the 

most effective extract with RD50 equal to 

0.704, 1.122, and 0.92 mg/cm2 against An. 

sergentii, Cx. pipiens and Cx. antennatus 

starved females. 

 

 

Conclusion: 

    Based on LC50, petroleum ether extract 

of Cestrum nocturnum tested extracts was the 

most effective in larvicidal and repellent 

activity against Culex antennatus than those 

of chloroform, acetone, and ethanolic 

extracts. So the tested extracts used can be 

considered as new promising controlling 

agents for the mosquitoes, Cx. antennatus. 
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