NEW METHODOLOGY FOR INDENTIFYING PESTICIDE INTERACTIONS: IMPLICATIONS FOR  RISK ANALYSIS.  

Traditional pesticide risk analysis attempts to quantify safe chronic exposures to chemicals based on extrapolations from high dose studies.  In reality, exposures occur as mixtures of chemicals complicated by physical and biological stresses.  We used accelerator mass spectrometry (AMS) to measure tissue binding of a reporter compound (14C-isoflurophate) co-administered with other chemicals and detect interactions occurring at human-equivalent  doses. Mice were fed daily single 1 ng/g doses of parathion and/or permethrin for one week  followed by oral doses of the reporter compound (1 ng/g) and subsequent detection of the reporter in the blood (plasma and rbc), brain and other tissues. Pesticide pretreatments generally produced no significant difference in blood levels of the reporter from that in controls, but significantly increased reporter levels in the brain.  Permethrin pretreatment specifically appeared to open the blood-brain-barrier to the reporter probe.  Pesticide and reporter levels used in these studies were too low to influence the enzyme binding kinetics of these compounds so the enhanced brain binding observed in these studies may be of physiologic origin.  The methodology derived from this research will directly identify chemical mixtures whose effects are additive, synergistic, or antagonistic at concentrations encountered in the environment.  Risk analysis needs to move beyond the traditional single compound model and account for likely chemical mixture interactions.  
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