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ABSTRACT

Pyrethroid insecticides have been used for over 40 years and account for 25% of the worldwide
insecticide market. While the acute neurotoxicity to adults has been well characterized,
information regarding the potential developmental neurotoxicity of this class of compounds is
limited. There is a large age-dependence to the acute toxicity of pyrethroids in which neonatal
rats are at least an order of magnitude more sensitive than adults to two pyrethroids. There is no
information on age-dependent toxicity for most pyrethroids. The present review examines the
scientific data related to potential for age-dependent and developmental neurotoxicity of
pyrethroids. As a basis for understanding this, the heterogeneity and ontogeny of voltage
sensitive sodium channels, a primary neuronal target of pyrethroids, are discussed. Twenty-two
studies of the developmental neurotoxicity of pyrethroids are summarized, and the strengths and
limitations of these studies are reviewed. These studies examined numerous endpoints, with
changes in motor activity and muscarinic acetylcholine receptor density the most common. Many
of the developmental neurotoxicity studies suffer from inadequate study design, problematic
statistical analyses, use of formulated products, and/or inadequate controls. These factors
confound interpretation of results. To better understand the potential for developmental exposure
to pyrethroids to cause neurotoxicity, additional, well-designed and executed developmental
neurotoxicity studies are needed. These studies should employ state-of-the-science methods to
promote a greater understanding of the mode-of-action of pyrethroids in the developing nervous

system.





