A New Generation of Insecticides

The perfect insecticide would harm only target insect species, not be toxic to humans, not be persistent, and would break down into harmless materials. Most currently used insecticides were developed by screening a wide variety of compounds and modifying compounds that showed insect-killing properties. Most are highly toxic to many kinds of organisms and must be used with great care. However, a new generation of insecticides is being developed that starts with knowledge of insect biology and develops a compound that interferes with some essential aspect of the life cycle. Some mimic normal hormones and prevent insects from maturing into adults. Therefore, the insects do not reproduce, and the populations are greatly reduced.


Other insecticides attack specific chemical processes in cells and cause death. Nicotine is a normal product of some plants such as tobacco, which is toxic to insects. It binds to specific receptors on nerve cells, causing them to fire uncontrollably. However, it is not stable in sunlight. By tinkering with the chemical structure of nicotine, a modified molecule, called imidacloprid, was developed. It is more stable, not toxic to mammals because they do not have as many of the receptors as insects, and very effective against sucking insects.


Another new insecticide works by turning off the energy-producing processes of mitochondria in cells. All cells of higher organisms have mitochondria and would be injured by this insecticide, but a nontoxic form of the molecule was produced that is converted to a toxic form in the bodies of insects but is not converted in mammals. It is highly toxic to birds and some aquatic organisms, however, which would create the need for strict control of its use. 

