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Chlorpyrifos Review

http://sitn.hms.harvard.edu/flash/2018/widely-used-pesticide-one-year-later/

(published date – April 17, 2018)

2

• In November 2016, EPA released a revised human health risk
assessment for chlorpyrifos that confirmed that there are no safe
uses for the pesticide. EPA found that:
• All food exposures exceed safe levels, with children ages 1–2 exposed to
levels of chlorpyrifos that are 140 times what EPA deems safe.
• There is no safe level of chlorpyrifos in drinking water.
• Pesticide drift reaches unsafe levels at 300 feet from the field’s edge.
• Chlorpyrifos is found at unsafe levels in the air at schools, homes, and
communities in agricultural areas.
• All workers who mix and apply chlorpyrifos are exposed to unsafe levels of
the pesticide even with maximum personal protective equipment and
engineering controls.
• Field workers are allowed to re-enter fields within 1–5 days after pesticide
spraying, but unsafe exposures continue on average 18 days after applications.
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https://cen.acs.org/policy/chemical-regulation/Court-orders-EPA-ban-chlorpyrifos/96/web/2018/08
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Neurotoxicity in Children
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Neurotoxicity in Children

Prenatal chlorpyrifos
exposure, at levels
observed with routine
(non-occupational)
use and below the
threshold for any signs
of acute exposure, has
a measureable effect
on brain structure in a
sample of 40 children
5.9–11.2 y of age.
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Conclusion: Chlorpyrifos
• Neurotoxicity in children:
§ Rauh et al. 2011. seven-year neurodevelopmental scores and prenatal exposure to chlorpyrifos, a
common agricultural pesticide. Environ Health Perspect; 119(8): 1196-201.
§ Rauh et al. 2012. Brain anomalies in children exposed prenatally to a common organophosphate
pesticide. PNAS USA.;109(20):7871-6.
§ Rohitrattana et al. 2014. Organophosphate pesticide exposure in school-aged children living in
rice and aquacultural farming regions of Thailand. J Agromedicine; 19(4):406-16.
§ Rauh et al. 2015. Prenatal exposure to the organophosphate pesticide chlorpyrifos and childhood
tremor. Neurotoxicology; 51:80-6.
§ Gunier et al. 2017. Prenatal residential proximity to agricultural pesticide use and IQ in 7-yearold children. Environ Health Perspect;125(5):057002.
§ Curtis AC, Sattler B. 2018. Organophosphate insecticide exposure: A clinical consideration of
chlorpyrifos regulation. J Am Assoc Nurse Pract; 30(5):299-304.

• Neurotoxicity in animal and in vitro studies:
§ Lee et al. 2015. Developmental neurotoxic effects of two pesticides: Behavior and neuroprotein
studies on endosulfan and cypermethrin. Toxicol Appl Pharmacol; 335:1-10.
§ del Pino et al. 2015. Acute and long-term exposure to chlorpyrifos induces cell death of basal
forebrain cholinergic neurons through AChE variants alteration. Toxicology; 336:1-9.
§ Guardia-Escote et al. 2018. Postnatal exposure to chlorpyrifos produces long-term effects on
spatial memory and the cholinergic system in mice in a sex- and APOE genotype-dependent
manner. Food Chem Toxicol;122:1-10.
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Conclusion: Chlorpyrifos
• Immunotoxicity:
§ Wang et al. 2018. Evaluation of the effects of chlorpyrifos combined with lipopolysaccharide
stress on neuroinflammation and spatial memory in neonatal rats. Toxicology; 410:106-115.
§ Aroonvilairat et al. 2018. Effects of topical exposure to a mixture of chlorpyrifos, cypermethrin
and captan on the hematological and immunological systems in male Wistar rats. Environ
Toxicol Pharmacol; 59:53-60.

• Cancer:
§ Lee et al. 2004. Cancer incidence among pesticide applicators exposed to chlorpyrifos in the
agricultural health study. J Natl Cancer Inst; 96:1781–9.
§ Suriyo et al. 2015. Chlorpyrifos promotes colorectal adenocarcinoma H508 cell growth through
the activation of EGFR/ERK1/2 signaling pathway but not cholinergic pathway. Toxicology;
338:117-29.
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