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Abstract: The housefly in an open state sodium channel was homology modeled by using S4-S5 fragment in DII
section of rat-brain and S6 section of Aeropyrumpernix in voltage - gated potassium channel as structure tem-
plates. The model was confirmed by Ramachandran graph and molecular dynamics. Furthermore, two categories
of 31 pyrethroids were docked with housefly Voltage-gated sodium channel receptor and the docking score fitted
well with the tested activities. The mechanism of insecticide was studied.The results of docking experiment and
the three-dimensional quantitative structure-activity relationship reveal that the 929Thr of housefly Voltage-gated
sodium channel receptor forms a hydrogen bond with pyrethroid and the chlorine atom on the side chain forms
van der Waals force with Leu925. The effect of substituents on benzene ring may increase the steric hindrance
and reduce insecticidal activity. The ortho and meta substitutes of benzene ring have weak effect on activity
while the para substitute of benzene ring with strong impact on the activity. The COMFA model of the three
dimensional quantitative structure activity relationship is in coincidence with docking results.
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Fig. 1 Possible binding sites for the pyrethroids

O

Ry

R2

R R3
Ra

2 PRI R F B 554G

o}

o
Rq
R2
Rs R3
a
¥

Fig.2  Structures of two kinds of pyrethroids
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Fig. 3 Structure of channel Kv1.2 transmembrane segment
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Fig. 6 Ramachandran graph of the central pore domain of

housefly voltage-gated sodium channel receptor
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Fig. 7 Three-dimensional structure of the central pore

domain of housefly voltage-gated sodium channel
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Fig. 8 Molecular dynamics graph of potential energy-time for

the housefly Na, channel receptor
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