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Abstract 
Insecticide chalks are mostly made up of a chemical 

named Cypermethrin, which is one type of class-II 

pyrethroid pesticide. The study shows that the chemical 

binds to the voltage gated sodium channel especially 

on the side of Sodium inactivation gate with ‘F' or 

phenylalanine residues. The F residues are conserved 

among selected sequences. This study shows that the 

chemical can binds to the voltage-gated sodium 

channel of some common insects as well as with human 

voltage-Gated Sodium Channel. 
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Introduction 
Cypermethrin (Molecular Formula: C22H19Cl2NO3, Boiling 

point: 220°C, Molar mass: 1260.9/mol) is one type of class-

II pyrethroid pesticide used in several types of insecticides 

and in other poisonous things. The IUPAC name of this 

chemical is [cyano(3-phenoxyphenyl) methyl]3-

(2,2dichloroethenyl) 2,2- dimethyl cyclopropane-l-

carboxylate10,13. It was first synthesized in 197412. 

Cypermethrin is a synthetic chemical similar to the 

pyrethrins in pyrethrum extract. It kills insects that eat or 

come into contact with it and works quickly affecting the 

insect's central nervous system1.  

 

The typical half-life of cypermethrin in the soil is 30 days to 

eight weeks and on foliage is 5 days4,9. Cypermethrin is a 

stable compound in sunlight. When the brain cells of 

cockroach are exposed to very small doses (up to 0.02 

micrograms per gram of brain weight or cg/g) of 

cypermethrin, they exhibit a nervous system response, which 

would result in restlessness, incoordination, prostration and 

paralysis of the insect5,6.  

 

This chemical is easily available in the chalk in different 

household and agricultural purpose as insecticide, especially 

in developing countries7,11. Cypermethrin interacts with the 

sodium channel in nerve cells and interferes with the nerve 

signal1,3. In this work, it is aimed to assess the molecular 

similarity of the site where the chemical binds among insects 

and human beings. 

 

 
Figure 1: In silico relationship among insect and Human being. The conservation of phenylalanine residues  

are shown in box 

 

Material and Methods 
A search is performed from database NCBI 

(http://www.ncbi.nlm.nih.gov/) for retrieving data on 

Voltage-Gated Sodium Channel. A careful alignment is then 

carried out with the derived sequences from the database. 

Sequences that shared 95% or higher identity are considered 

as likely alleles8. Cypermethrin binding domains using 

keywords namely, ‘Human Voltage-Gated sodium Channel' 

and ‘Insect Voltage-Gated sodium Channel' are retrieved 

from NCBI database. From the retrieved voltage gated 
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sodium channel sequences, the portion of ‘Inactivation gate’ 

are taken out.  

 

Moreover, the ‘inactivation gate’ domain sequences are used 

for Multiple Sequence Alignment (MSA) using BLAST 

against NCBI. Conservation scoring is performed by 

PRALINE (http://www.ibi.vu.nl/programs/pralinewww/)2. 

 

In Silico Study of Voltage-Gated Sodium Channel 

(VGSE) among Insects and Human beings: The study 

shows that the chemical cypermethrin can bind with the 

voltage gated sodium channel, especially on the site of 

Sodium (Na+) inactivation gate with 'F' or phenylalanine 

residues. The common insects, cockroach and ant have this 

'F' or phenylalanine site. Human beings also have the same 

site with similar amino acid sequences (fig 1). The F sites 

are conserved among the studied sequences. 

 

Conclusion 
The in silico study reveals that there is sequence similarity 

of voltage-gated sodium channel (VGSE) especially among 

Inactivation gate of the voltage-gated sodium channel alpha 

subunit (The binding site of the drug cypermethrin). This site 

is present among insects and human beings. The 

cypermethine binding F residues are present in all cases. The 

conservation pattern is also high for the VGSE sequences. 

From the study, it can be said that the chemical can also bind 

with the human VGSC to cause several neurological 

problems as in insects. 
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