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Chlorpyrifos (CPF) is an organophosphate that is toxic by cholinesterase inhibition (ChEI) in the central 

and peripheral nervous systems by the CPF-oxon metabolite. USEPA established critical endpoints for 

human exposure to CPF based on its inhibitory effects on AChE activity. In their 2006 and 2011 human 

health risk assessments, USEPA used results from rat studies to establish points of departure (PoD) based 

on 10% red blood cell (RBC) ChEI. In 2014 USEPA used RBC ChEI as the basis of their PoDs but used 

human derived values from validated Physiologically Based Pharmacokinetic Pharmacodynamic (PBPK-

PD) modeling. There is mounting evidence of neurodevelopmental effects in humans at exposures lower 

than those inhibiting ChE which raised concerns about using ChEI based PoDs. The California (CA) 

Dept. Pesticide Regulation Human Health Assessment Branch reviewed the CPF database to establish 

PoDs for human risk from dietary and spray drift exposures. Our analysis of animal and human data 

indicated that neurodevelopmental endpoints are more sensitive than AChEI. We also evaluated USEPA’s 

PBPK-PD model for CA specific CPF PoD determinations. Most data for model input were from human 

studies and bootstrapping methods were used to maximize data when there were few human samples. The 

10% RBC AChEI (individual/age/gender) simulations were based on real-life CA CPF/CPFoxon 

exposure scenarios (oral, dermal & inhalation) for workers and bystanders (adult & child) and with use of 

human data the interspecies uncertainty factor (UF) is 1. The PBPK-PD model could not be used to refine 

the default intra-species UF because it did not account for physiological changes in pregnancy or 

genotypic/phenotypic variability and because it relied on a small sample of tissues from human cadavers 

to represent life-stage metabolic variations of the general population. Therefore, a 10-fold intraspecies UF 

was necessary. Also, since the PBPK model was based on RBC AChEI, an additional 10-fold UF was 

needed to address the CPF neurodevelopmental toxicity. We concluded that sufficient data were not 

available to establish PoDs based on CPF neurodevelopmental effects. However, human PoDs from 

PBPK-PD AChEI may be used to estimate the risk from CPF exposures in CA if uncertainties associated 

with the model and database deficiencies are addressed with appropriate UF. 

 

 


