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ABSTRACT 

 

Comparative toxicity was carried out to determine the toxicity of neem fruit extract against two populations 

of adult earthworm Pheretima posthuma treated with the cypermethrin in reference to their effects on 

cholinesterase activity. The test organisms used in the experiment were already treated with the LD50. The 

objects, treated with cypermethrin cholinesterase inhibition was found to be 28.57% and 48.71% at 30 and 

60 seconds and an enhancement was found to be 66.66% at 90 seconds in agricultural population while in 

non-agricultural population it was found to be 91.48%, 94.20% and 95.29% at 30, 60 and 90 seconds. In 

the case of neem fruit extract cholinesterase inhibition was found to be 57.14%, 53.84% and 33.33% 

agricultural population while in non-agricultural population inhibition was found to be 92.55%, 95.65% 

and 96.66% respectively.  
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INTRODUCTION 
 

According to the reports several investigation were stated on their significant impacts on the cultivated soils. 

Earthworms have a remarkable contribution in terrestrial eco-toxicological studies (Elaigwu et al., 2007, Hankard et 

al., 2004, Scott-Fordsmand and Weeks, 1998). Besides their effects on soil nature, chemical effects are also 

considered important on the worms. If earthworms are physically present in the soil, then their burrows and 

galleries, can improve the germination via improved oxygen contents of the soil, and thereby can affect the seed 

metabolism. In their physical absence, the improvement in germination with the different levels of (initial) exposure 

to earthworms must be due largely to the chemical products of the earthworms (Owa et al., 2008). Therefore, several 

studies and international workshops have emphasized on the need for consideration of the earthworm’s use in eco-

toxicological risk assessment (Sanchej-Hernandez, 2006).   

Studies on the amounts of sprayed pesticides from cultivated areas reaching nearby surface waters indicated that 

spray drift and edge-of-field runoff are important routes of entry into untargeted areas (Schulz, 2001a, b; Schulz, et 

al., 2001). The spray of pesticides in agricultural areas can affect the non-targeted species along with the targeted 

species (Chambers et al., 2002). A synthetic pyrethroid (Shukla et al., 2002), cypermethrin is supposed to be an 

effective type-II Pyrethroid. It is extensively used in agriculture and household for pest control (Mukhopadhyay et 

al., 2002b, 2004).  

Nevertheless, the synthetic compounds have their credentials, however, their unwanted effects are compelling to 

find new less hazardous pest controlling agents, hence; recently, many plant products, especially neem compounds, 

have been used for controlling insect pests. Neem compounds are biodegradable, less persistent and least toxic to 

mammals and other non-target organisms. Numerous modes of action pertaining to neem products have been 

studied, for instance, insecticidal effect and effects on enzymes estimation (Naqvi et al., 1991 and 1994). Effect of 

neem compound has been reported by Ivbijaro (1990) and Akhter et al., (1994). Naqvi (1996) and Khan and Ahmed 

(2000) have studied neem as a grain protector. Before recommending it as a protector, however, it is important to 

evaluate its perseverance on treated surfaces and also its effectiveness.  
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When pesticides are used most of the pesticides can cause deleterious effects on a number of non-target species 

because of their inhibition of cholinesterase activity (Khan, 2004). A number of studies have reported on reptile and 

amphibian cholinesterase levels and the subsequent effects of enzymatic inhibition (Howe et al., 1998; Larson et al., 

1998; Kegley et al., 1999; Pauli and Money, 2000; Khan, 2002; Khan et al., 2002; Khan, 2003b; Khan et al., 2003a, 

2003c, 2003d).  

Since the cypermethrin is among the most in use Pyrethroid and its metabolites could cause effect on 

cholinesterase activities (Khan, 1998), in the present study comparative effects of cypermethrin and neem extract on 

cholinesterase activity of two populations of earthworm Pheretima posthuma were undertaken. 

 

MATERIAL AND METHODS 

 

In the present work agricultural and non-agricultural populations of earthworm (Pheretima posthuma) were 

used for a comparative study. From afore mentioned ecological zones, the worm’s collection and rearing were made 

after Faheem and Khan (2010).   

The plant extract was prepared after Khan and Ahmed (2003) and cypermethrin 92% (Technical grade) was 

procured from the Pesticide Research Institute, PARC Karachi. Suitable concentrations of cypermethrin and neem 

extract were made from 1% stock solution and applied in LD50. i.e 0.23 ppm and .014 ppm, respectively. The LD50 

values were used after Faheem et al., (2011)  

 

Estimation of cholinesterase activity 

A kit from Boehringer Mannheim Gm Bh, No. 124125 was used for the estimation of cholinesterase. The 

method is based upon hydrolysis of acetylcholine by the action of cholinesterase (Knedel and Boettger, 1967). In 

cholinesterase estimation 3 tubes were used for treated and 1 tube for untreated assays. One was solution 1 (i.e. the 

buffer tube), the second was sample and the last was solution 2 (i.e. substrate). A buffer solution of 1.5 mL was 

added to the sample 1 tube, and then 0.01 mL of sample and 0.05 mL of substrate were added to the sample tube. 

The method used was as follow: mix the contents thoroughly, read initial absorbance and start timer simultaneously. 

Read again after 30, 60 and 90 s. Determine the mean absorbance change per minute. 

In the present method S-butyrylthiochloline iodide was used as substrate. While 5, 5-dithiobis (2-nitrobenzoate) 

was used as indicator, which is reduced by the thiocholine liberated to from the yellow coloured 5-mer-capto-2-2 

nitrobenzoate. The cholinesterase activity is obtained from the rate of colour formation, which is measured 

photometrically. 

 

Enzyme determination 

In the samples (normal, control, and treated ones) Cholinesterase activity was recorded as follows: 

Aliquot of 0.25 mL of freshly prepared homogenate (0.5 g of earthworms in 2.5 mL of bidistilled water) was 

mixed with 0.25 mL of acetylcholine solution (reagent c). This mixture was treated according to the procedure 

mentioned above (for standard curve). For each compound a separate reaction mixture was made. The optical 

density was determined and the readings were converted into arbitrary enzyme units with the help of standard curve. 

The presence of Cholinesterase was determined by indirect estimation i.e. estimating the unhydrolysed 

acetylcholine left after hydrolysis by the enzyme present in the sample. A blank correction for non-specific colour 

was obtained in the same way by using 1.0 mL of 0.004M acetylcholine chloride solution and phosphate buffer, 

except that the order of addition of alkaline hydroxylamine and hydrochloric acid was reversed.   

 

RESULT 

 

In the said two experimental populations of Earthworm pheretima Posthuma (adult) toxicity of cypermethrin 

and neem extract was determined including their effects on the cholinesterase activity. The experiment was 

performed on the one-week old adult earthworms and the LD50 treated adult earthworms were used in whole 

experiment. 

 

Effect on Cholinesterase activity 

In adult earthworm, Pheretima posthuma treated with cypermethrin cholinesterase inhibition was found to be 

28.57% and 48.71% at 30 and 60 seconds and an enhancement was found to be 66.66% at 90 seconds in agricultural 

population while in non-agricultural population treated with cypermethrin cholinesterase inhibition was found to be 

91.48%, 94.20% and 95.29% at 30,60 and 90 seconds (Table 1).  
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In the case of neem extract cholinesterase inhibition was found to be 57.14%, 53.84% and 33.33% in 

agricultural population while in non-agricultural population cholinesterase inhibition was found to be 92.55%, 

95.65% and 96.66% (Table 2).  

Table 1. Effect of cypermethrin on cholinesterase activity of earthworm Pheretima posthuma (Agricultural 

population and Non-agricultural population) 

 

Agricultural Population 
 

 

Non-Agricultural Population 

 

 

 

 

 

Cypermethrin 

 

 

 

 

 

 

 

Time in 

(second) 

Inhibition 

% 

Enhancement Inhibition 

% 

Enhancement Remarks 
 

 

30 28.57 - 91.48 - Low Inh. In 1& 

high inh in2 

60 48.71 - 94.20 - Moderate  Inh. in1& 

high inh in2 

90 - 66.66 95.29 - High enh in 1& 

high Inh in 2  

 

Table 2. Effect of neem extract on cholinesterase activity of earthworm Pheretima posthuma (Agricultural 

population and Non-agricultural population). 

 

Agricultural Population 
 

 

Non-Agricultural Population 

 

 

 

 

 

Neem 

extract 
 

 

 

 

 

 

 

 

Time 

(in 

second) 

Inhibition 

% 

Enhancement Inhibition 

% 

Enhancement Remarks 
 

 

30 57.14 - 92.55 - Moderate  Inh. 

In1& high inh 

in2 

60 53.84 - 95.65 - Moderate  Inh. 

In1& high inh 

in2 

90 33.33 - 96.66 - Low  Inh. In1& 

high inh in2 

 

DISCUSSION 

 

In the present work on the Earthworm Pheretima posthuma (adult) toxicity of cypermethrin and neem extract 

was determined in respect to their effects on the cholinesterase activity. The experiment was performed on one-week 

old adult earthworms and the LD50 treated adult earthworms were used in the whole experiment. A animal like 

earthworm are used to be exposed with pesticides, therefore they have adopted a route of enhanced cholinesterase 
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activity as the phenomenon is found in resistant insects contrary to that in non-agricultural population where an 

instant inhibition of cholinesterase was observed. Results are cited in table 1 and table 2. 

 

Effect on Cholinesterase activity 

Effect of cypermethrin on cholinesterase (in agricultural population) inhibition was found to be 28.57% and 

48.71% at 30 and 60 seconds and an enhancement was found to be 66.66% at 90 seconds in agricultural population, 

it was observed that low and moderate inhibition in at 30 and 60seconds, and high enhancement were observed at 90 

seconds. Whereas in non-Agricultural population treated with cypermethrin cholinesterase inhibition was found to 

be 91.48%, 94.20% and 95.29% at 30,60 and 90 seconds. It showed a high inhibition at 30, 60 and 90 seconds in 

non-agricultural Population (Table 1).  

After the treatment with neem extract cholinesterase inhibition was found to be 57.14%, 53.84% and 33.33% in 

agricultural population. It was noted that moderate inhibition at 30 and 60 seconds and low inhibition at 90 seconds 

in agricultural population. Whereas cholinesterase inhibition was found to be 92.55%, 95.65% and 96.66% at 30, 60 

and 90 seconds, respectively, in non-agricultural Population. A high inhibition at 30, 60 and 90 seconds non-

agricultural Population was observed (Table 2).  

By Hackenberger et al., (2008), the effects of temephos on earthworms were determined by measuring ChE 

inhibition. The ChE activity was measured after a short time of exposure (1 and 2 h). The lowest ChE activity 

(72.70% and 38.03% inhibition) was measured at the highest concentration of temephos (120 ng cm(-2)) applied. 

More interestingly, at the 0.12 ng cm(-2) concentration the ChE activity increased up to 36.28% of activity in the 

control in all three conducted experiments. In the present study cholinesterase inhibition of agricultural and non- 

agricultural populations of adult earthworms P. posthuma was estimated after treatment with cypermethrin and neem 

extract after 48 hours of treatment. In cypermethrin treated earthworms, P. posthuma cholinesterase inhibition was 

found to be 28.57% and 48.71% at 30 and 60 seconds and an enhancement was found to be 66.66% at 90 seconds in 

agricultural population, it observed that low inhibition in at 30 seconds, moderate inhibition at 60 seconds and high 

enhancement at 90 seconds in agricultural population. Whereas in non-agricultural population treated with 

cypermethrin cholinesterase inhibition was found to be 91.48%, 94.20% and 95.29% at 30,60 and 90 seconds. It 

observed that the high inhibition at 30, 60 and 90 seconds in non-agricultural population.  

Anjum et al., (2010) reported the effect of neem extract against 3
rd

 instars larvae of Drosophila melanogaster. 

They used LC50 treated larvae for the determination of cholinesterase activity. Effect of neem extract was found to 

inhibit the level of cholinesterase in treated insects as compared to control. Yasmin et al., (2010) reported the effect 

of cypermethrin and Biosal on the cholinesterase activity of 3
rd

 instar larvae of citrus butterfly Papillio demoleus L. 

They observed that cholinesterase inhibition was 38.44% at 90 seconds after the exposure of Biosal at the dose of 

5.4 µg/larva; whereas the cholinesterase inhibition at 90 seconds was 53.28% after the exposure of cypermethrin at 

the dose of 6.1 µg/larva. Breuer et al., (2003) reported the effect of Melia azedarach extract on the cholinesterase 

activity against Spodoptera frugiperda. The midgut was used for the determination of enzyme and the food of 

Spodoptera frugiperda larvae were consist of non-natural diet of fruit extract. They observed the 31% inhibition of 

the cholinesterase activity. Shakoori et al., (1995) studied the 84% cholinesterase inhibition in Tribolium castaneum 

after the treatment of cypermethrin. Shakoori et al., (1994) investigated the cholinesterase inhibition after the 

exposure of sumicidin super against the 6
th

 instar larvae of Tribolium castenum. In the present investigation 

cholinesterase inhibition in agricultural and non- agricultural populations of adult earthworms P. posthuma was 

estimated after treatment with cypermethrin and neem extract after 48 hours of treatment. It observed that low 

inhibition in at 30 seconds, moderate inhibition at 60 seconds and high enhancement at 90 seconds in agricultural 

population and the high inhibition at 30, 60 and 90 seconds in non-agricultural population were observed.   

Khan et al., (2003) reported the effect of different concentrations of cypermethrin and permethrin in the kidney 

and liver of Rana tigrina. The cholinesterase activity was inhibited in the kidney and liver after the treatment of 

cypermethrin and permethrin. Khan, (2002) studied the effect of permethrin and Biosal against the Indian garden 

lizard. Cholinesterase levels decreased by up to 17% and 19% in the kidney and 18% and 24% in the liver after the 

treatment of permethrin while the13.6% and 18% inhibition were observed in the kidney and 39.52% and 56.21% in 

the liver after the treatment of biosal. In the present finding the cholinesterase activity was inhibited and sometime 

enhanced in the body of earthworms, P. posthuma after the treatment of cypermethrin and neem extract. 
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