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ABSTRACT 

Three different plant species were selected in order to study 

their insecticidal potentiality against Culex pipiens larvae.  

These plant species are Cephailes ipecacunha (Ipecac), Suaeda 

monica (Sabtha), and Ficus nitida (Ficus). The results indicated 

that all ipecac extracts (water, ethanol, and hexane) were the 

most toxic ones against Culex pipiens larvae followed by sabtah 

ones while the extracts of ficus plants were ineffective at the 

level of used concentrations. 

The comparison between the effect of ethanol and hexane crude 

residues against mosquito larvae showed that, the LC50 value of 

ethanol residue extract is higher by 7.4 folds than hexane extract 

indicating that hexane extract of ipecac plant is the highest 

insecticidal effect among all other tested extracts. 

In vivo effects of ipecac hexane extract residue in addition to 

malathion and deltamethrin were investigated against the 

activities of Culex pipiens larvae acetylcholinesterase (AChE), 

aspartate transaminase (AST), alanine transaminase (ALT) using 

LC0 values calculated from LC50 values. 

Malathion compound was the most inhibitory compound against 

AChE activity of mosquito larvae.  The inhibitory degree of 

both synthetic pyrethroid, deltamethrin and natural extract were 

28.78 and 34.2%, respectively while malathion inhibit the 

mosquito AChE activity with 61.68%  at the LC0 level of 

concentrations.   

The AST enzyme activity of the untreated larvae was the lowest 

observed activity value (2.7 u/l. mg protein. min).  All types of 

treatments induced increase of the enzyme activity.  The natural 

compound (ipecac hexane residue) caused significant increase of 
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the enzyme activity and reached the highest value of activation 

after 24 hours.  

Changes in the activity of ALT enzyme as a result of treatment  

mosquito larvae with the tested compounds indicated a general 

trend of elevation the enzyme activity for all types of treatments 

during the duration period.  

 

 

INTRODUCTION 

 
Plants have developed a number of protective mechanisms in 

order to control invasions such as repellency (Su and Harvort 1981), 

as insect growth regulators (Bower et al.,  1972) and pesticidal action 

(Thappa et al., 1989).  Large number of different plant species contain 

some secondary plant substances that play a major role in defensive 

strategies against different type pests. Some of these have been used 

by men as insecticides untill now.  Nicotine and pyrethrins are good 

examples since very early times ( Ibrahim, 1995 and Gebriel, 1998). 

The work in this paper is a continuation in part of the previous 

work of plant derived pest control agents. (Kassem et al, 1993, 

Ibrahim, 1995 and Gebriel, 1998). 

In the present study polar and non-polar extracts of Suaeda 

monica (Sabtha), Ficus nitida (ficus) and Cephaelis ipecacuanha 

(ipecac) plants were investigated for their insecticidal potentiality 

against Culex pipiens mosquito larvae.   

The interaction of in vivo treatments of LC0 of highly toxic 

extracts as well as some recommended pesticides against enzyme 

activities of mosquito larvae acetylcholinesterase (AChE), glutamic 

oxaloacetate transaminase (AST) and glutamic pyruvate transaminase 

(ALT) were also investigated. 

 
MATERIALS AND METHODS 

 
Plants Used 

The plant species used have been collected and classified 

according to Vivi Tackholm 1947.  Sources and parts used were 

shown in the following table. 
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Scientific name Family Parts used Source 

Suaeda monica Chenopodiaceae Leaves Borg El-Arab 

Cephaelis ipecacuanha Rubiaceae Fruits Local market 

Ficus nitida Moraceae Leaves Domestic garden  

 
Pesticides Used 

The Tested Insecticides are Deltamethrin and Malathion. 

 
Insects:  

Fourth instar larvae of Culex pipiens was obtained from 

Medical Insects Research Institute, El-Dokki – Giza  - Cairo. 

 
Extraction  

The tested plants are extracted according to Freedman et. al., 

(1979) with slight modification as reported by Ibrahim ( 2001). 

 
Biological Assessment of Extracts Against tested Insects 

Fourth instar larvae of Culex pipiens were exposed to tested 

compounds using dipping method.  This test was carried out according 

to a method described by Georghiou et al., (1966) and adapted to 

laboratory condition as reported by Ibrahim, 2001. 

 
Determination of Acetylcholinesterase activity in Insects: 

 The colorimetric method of Ellman et al., (1961) was used for 

assaying AChE activity. 

 
Determination of transaminase activities AST and ALT: 

 Activities of aspartate transaminase (AST) and alanine 

transaminase (ALT) were assayed according to Reitman and Frankel 

method (1957) using (Boehringer Mannheim GmbH Diagnostica Kit). 

AST and ALT activities were determined by calculating the specific 

activity as unit/mg protein/min, using the standard curve. Slight 

modifications as Ibrahim, 2001 were followed. 
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Determination of total protein  

 Total protein was determined for both control and exposed 

insects after different time intervals, using the method described by 

Lowry et al., (1951) with bovine serum albumin as standard protein. 

 
RESULTS AND DISCUSSION 

1- Toxicity of plant extracts against Culex pipiens larvae 

 The toxic effects of three different plant species were 

examined in order to study their insecticidal potentiality against Culex 

pipiens larvae.  These plant species are Cephailes ipecacuanha 

(Ipecac), Suaeda monica (Sabtha), and Ficus nitida (Ficus).  Ipecac 

and sabtha were chosen according to previous work of our lab. 

(Ibrahim, 1995).  The results revealed that all ipecac extracts (water, 

ethanol, and hexane) were the most toxic extracts against Culex 

pipiens larvae followed by sabtah ones.  The extracts of ficus plant 

were ineffective at this level of concentration. 

 Data presented in table 1 and figure 1 showed the comparison 

among the three ipecac plant extracts calculated as mg dry weight of 

ipecac plant.  The LC50 values were 99.7, 49.17 and 27.2 mg for 

water, ethanol and hexane extracts respectively.  Figure 1 shows the 

slope of ipecac extracts. Slope value of hexane extract was highest 

among other extracts, while its LC50 was the lowest one indicating the 

highest insecticidal efficacy than both water and ethanol extracts of 

ipecac. 

The results tabulated in table 2 and illustrated in figure 2 

showing the comparison between ethanol and hexane crude residues 

against mosquito larvae indicating that the LC50 value of ethanol 

extractives is higher by 7.4 folds than hexane extractives.  From 

previous the studies one can conclude that hexane extract of ipecac 

plant is the highest insecticidal effect among all other tested extracts.  

Since hexane is more lipophillic solvent so the less polar components 

of ipecac plant are more insecticidal constituents than the polar ones. 
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2- Biochemical Studies 

In vivo effects of ipecac hexane extractives in addition to 

malathion (organophosphorus insecticide) and deltamethrin (synthetic 

pyrethroid) as two different positive controls were investigated against 

the activities of Culex pipiens larvae acetylcholinesterase (AChE), 

oxaloacetate transaminase (AST) and glutamic pyrovate transaminase 

(ALT) 

Mosquito larvae were exposed to LC0 values obtained by dividing 

the LC50 values calculated from regression lines, according to WHO, 

1965; El-Wakil, 1978 and Abdallah et al., 1998 of the tested 

compounds at different time intervals.  The results are presented in 

table 3 

 
2-1 Effect of tested compounds against (AChE) activity 

 The LCo of ipecac were extracted from ( Ibrahim, 2001) while 

LCo of deltamethrin from Mansi (1987 ) and malathion were cited 

from ( WHO, 1981).  The results are presented in table 3 indicating 

that malathion compound was the most inhibitory compound aganist 

AChE activity of mosquito larvae that showed lowest O.D value/ mg 

protein/min.  The inhibitory degree of both synthetic pyrethroid, 

deltamethrin   and natural extract were 28.78 and 34.2%, respectively 

while malathion inhibit  the mosquito AChE activity with 61.68% .   

From the previous results it could be concluded that 

insecticidal activity of tested malathion, ipecac hexane residue and 

deltamethrin on the Culex pipiens mosquito may be at least in part, 

attributed to the inhibition of AChE that comes in agreement with                

( Abdallah et al., 1998 ) and in complete agreement that the primary 

cause of mortality poisoned by OP's is due to the inhibition of AChE 

activity that first demonstrated by Adrian et al., 1947.  

                       
2-2 Effect of tested compounds against (AST) activity 

The effect of in vivo studies of tested compounds on AST 

specific activity in Culex pipiens.  The data indicated that the value of 

specific activity of  AST enzyme of the untreated larvae was the 

lowest value (2.7 u/l. mg protein. min).  All treatments increased  the 

enzyme activity.  The natural compound (ipecac hexane residue) 

caused significant increase of the enzyme activity and reached the 

highest value after 24 hours, however the activity started to decrease 
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upon increasing exposure time as indicated in table 3.  Both 

conventional insecticides exerted increase in the enzyme activity, 

however the highest value observed was due to malathion treatment 

after 72 hr. that was 3.6 folds more than the control.  Deltamethrin that 

is synthetic pyrethroid compound caused consistent little increase of 

the enzyme activity during all time duration of the experiment.  It was 

observed that the presence of foreign compounds either natural or 

synthetic caused an increase of the enzyme activity and reached a 

maximum effect after 24 and 36 hr. for ipecac hexane extract and 

malathion respectively and decreased by the time.  

 
2-3 Effect of tested compounds against (ALT) activity 

The results obtained from this study indicate a general trend of 

elevation the enzyme activity for all types of treatments during the 

duration period, indicating the quick and constant response of the 

larvae towards foreign compounds.  Again both enzyme activities of 

AST and ALT were higher in the case of malathion in vivo treatments, 

moderate for the natural ipecac extract and weak elevation for 

deltamethrin.  The general trend for the response of enzyme activities 

was increasing and reaching the peak in the middle of duration time 

then declined towards the normal case.  This phenomenon was 

constant in both AST and ALT measurements indicating the ability of 

mosquito to develop an adaptive mechanism towards the toxic insult 

of the toxicants.  These observation coming in complete agreement 

with Abo-Bakr, 1997 and Abdallah et al., 1998. 

Elevation of AST and ALT has been reported  in pesticide 

treatments (El-Wakil et al., 1992; Radwan et al., 1992; Radwan et al., 

1993; Mohamed 1995, Gibriel, 1998; Abo Baker 1997 and Abdallah 

et al., 1998). 

The possible mechanisms involved in the elevation of AST 

and ALT activities observed in the present study may be based on 

tissue damage, increased synthesis or decreased catabolism of both 

enzymes (Tordior and Van Heenstra Lepuin, 1980).  On the other 

hand, the decreased activity of AST and ALT may be due to either to 

leakage of the enzyme into extra cellular compartments or to actual 

enzyme inhibition by tested pesticides. 
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Table 1: Effect of dry ipecac crude extracts against mosquito Culex pipiens 

larvae 

Concentration used 
Average no. of dead larvae Mortality % 

Mg Ppm 

A: Water extract 

25 250 0 0.0 

30 300 3 10.0 

40 400 5 16.0 

50 500 17 56.0 

250 2500 21 70.0 

400 4000 25 83.3 

500 5000 30 100 

LC50 

       Lower limit 

       Upper limit 

Slope 

 99.70 

 87.80 

113.25 

    2.09 

B: Ethanol extract 

30 300 5 16.66 

40 400 15 50.00 

50 500 20 66.66 

250 2500 25 83.30 

400 4000 30 100.0 

LC50 

        Lower limit 

        Upper limit 

Slope 

49.17 

42.21 

57.24 

1.98 

C: Hexane extract 

25 100 3 10.0 

26 104 9 30.0 

27 108 12 40.0 

28 112 18 60.0 

29 116 24 80.0 

30 120 30 100 

    

LC50 

        Lower limit 

        Upper limit 

Slope 

27.20 

27.01 

27.4 

35.8 

   Data represent means of 3 replicates. 

   Mortality (%) in the control of water, ethanol or hexane is equal 0.0. 
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Table 2: Effect of ipecac dried ethanol and hexane extracts against mosquito  

               Culex pipiens larvae (0.1gm/ml acetone). 

               
Dried ethanol extract Hexane extract residue 

Conc.  

(ppm) 

Average no. of 

dead larvae 

Mortality  

% 

Conc. 

(ppm) 

Average no. of 

dead larvae 

Mortality  

% 

25 4 13.3 4 9.0 30.0 

50 13 43.3 6 12 40.0 

75 24 80.0 8 15 50.0 

100 28 93.3 10 21 70.0 

150 30 100 15 27 90.0 

   20 30 100 

LC50 49.74 

44.72 

55.32 

4.99 

6.70 

6.20 

7.28 

3.54 

Lower limit 

Upper limit 

Slope 

         Data represent means of 3 replicates. 

          Mortality (%) in both water and acetone control is equal 0.0. 

 

Table 3: Effect of ipecac hexane residue, deltamethrin and malathion against  

enzymes activity of  Culex  pipiens at different time intervals 

 

Tested compound Control 
Time intervals (hours) 

Mean 
12 24 36 72 

a) Acetyl Cholinesterase (AChE)* 

Hexane residue  

0.462 

0.323 0.317 0.302 0.277 0.304 

Deltamethrin 0.344 0.334 0.323 0.317 0.329 

Malathion 0.216 0.193 0.174 0.128 0.177 

b) Aspartate Transaminase (AST)** 

Hexane residue  

2.7 

2.6 8.9 3.1 4.5 0.366 

Deltamethrin 4.1 4.01 4.9 4.05 1.91 

Malathion 6.3 6.9 9.8 7.0 0.713 

c) Alanine Transaminase (ALT)** 

Hexane residue  

2.9 

1.5 7.3 4.1 4.4 4.3 

Deltamethrin 2.6 4.1 5.8 4.1 4.1 

Malathion 9 9.1 11 9 38 

     * AChE specific activity is expressed as O.D at  412 nm/mg protein/min 

     ** AST and ALT specific activity is expressed as u/l. mg protein. min. 
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  Fig. (1): Effect of dry ipecac crude water, ethanol and hexane 

extracts against mosquito Culex pipiens larvae.  
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Fig. (2):  Effect of ipecac dried ethanol and hexane extracts against 

mosquito Culex pipiens larvae (0.1gm/ml acetone). 
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 الملخص العربي
 

 المشتقات النباتية كعوامل لمكافحة اآلفات

III  -  دراسات على اإلبادة الحشرية والبيوكيميائية لبعض المستخلصات

 النباتية ضد يرقات بعوض الكيولكس

 فهمى أحمد قاسم، هشام على دمحم، عبد هللا محمود الشاذلى ، السيد أحمد دمحم عبد هللا

 مصر -اإلسكندرية  –جامعة اإلسكندرية  -ية الزراعةكم -قسم كيمياء المبيدات
 

الفايس  رلا   –السابة   –أختبر التأثير األبادى لمستخلصات نباات رارا الاد   

يرقات بعوض السيولس . وأظهرت الدراس  أن مستخلص الهسسان لنبات ررا الاد   أسفاا 
 المستخلصات المختبرة ضد يرقات السيولس .

الحا  لتااأثير متبماا  مساتخلص الهسسااان لنباات راارا الااد    أجريات دراسااات داخان النظااا 

 –االسايتين ساولين اساتيريي  بجان  مبيد المالثيون ومبيد الدلتاميثرين رل  نشااة انييماات  

االالنين تران  أميناي ( ف  يرقات بعوض السياولس  رناد قيما   – ييناام تران االسبرتات 

 . LC50تساوى رشر قيم  الـ 

 االسايتين ساولين اساتيريين مبياد المالثياون ساان أسثار تثبيةاا لنشااة انايي   أظهرت النتائج أ
%. بينماا 6515% والادلتاميثرين 6616% وبالنسب  لمتبما  مساتخلص الهسساان 5615بنسب  

وانيي  االنين تران  أمينيي فا  اليرقاات الريار معاملا   ييينام تران نشاة انيي  االسبرتات 
الت وظهار أرلا  نشااة لالناييمين ماد مبياد المالثياون يلياى سان أقان مان نشااةى فا  المعاام

 مستخلص متبم  نبات ررا الد   ث  مبيد دلتاميثرين.

 

 

 

 

 

 

 


