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Disclaimer

The views expressed in this presentation are those of the
author(s) and do not necessarily represent the views or policies
of the U.S. Environmental Protection Agency.




Developmental Neurotoxicity (DNT)
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The Organization for Economic Co-
operation and Development (OECD)
recognized an in vitro battery (IVB) of
assays for screening developmental
neurotoxicity:
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MEA: Microelectrode Array
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Experimental Design
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Activity Analysis
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BrainSpheres show developmental

disruption for all tested chemicals expect glyphosate,
with greater effects from Deltamethrin and Dieldrin at Day 23 compared to Day 16.




Network Analysis

AC;, Values for Network Analysis
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Deltamethrin, Dieldrin,

and Loperamide disrupted network formation,
with greater effects from Dieldrin seen at Day 12 compared to Day 9.
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Several action potential
propagation endpoints at the well, branch, and neuron
levels are disrupted by exposure to dieldrin, deltamethrin, and loperamide.



Conclusion & Future Directions

* The neurospheres show clear ontogeny of neural activity on hdMEAs.

 Dieldrin, deltamethrin and loperamide disrupt network formation in
human neurospheres without cytotoxicity similar to the rat NFA.

* BrainSphere functional assay could be a valuable addition the DNT-IVB.

* Future studies will expand testing of environmentally relevant
compounds, including neonicotinoid insecticides and per- and

polyfluoroalkyl substances (PFAS), to further demonstrate the capability

of this approach for DNT screening.
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