Background

The continued uses of dichlordiphenyltrichloroethane (DDT) for indoor vector control in some
developing countries have recently fueled intensive debates toward the global ban of this
persistent legacy contaminant. Current approaches for ecological and health risk assessment has
ignored the chiral nature of DDT. In this study by employing an array of cytotoxicity related
endpoints, we investigated the enantioselective cytotoxicity of o,p’-DDT.

Principal Findings

we demonstrated for the first time that R-(—)-0,p’-DDT caused more neuron cell death by
inducing more severe oxidative stress, which selectively imbalanced the transcription of stress-
related genes (SOD1, SOD2, HSP70) and enzyme (superoxide dismutase and lactate
dehydrogenase) activities, and greater cellular apoptosis compared to its enantiomer S-(+)-0,p’-
DDT at the level comparable to malaria area exposure (parts per million). We further elucidated
enantioselective modes of action using microarray combined with enzyme-linked
immunosorbent assay. The enantioselective apoptosis might involve three signaling pathways via
caspase 3, tumor protein 53 (p53) and NFB.

Conclusions

Based on DDT stereochemistry and results reported for other chiral pesticides, our results
pointed to the same directional enantioselectivity of chiral DDT toward mammalian cells. We
proposed that risk assessment on DDT should consider the enantiomer ratio and
enantioselectivities.



