
Achieving The Goals Of Toxicity 
Testing In the 21st Century: The 

TestSmart Developmental 
Neurotoxicology (DNT) Testing 

Program
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A Framework
for

Toxicity Testing in the 21st Century



Components Of The Vision



Chemical Testing Strategies



Toxicity Pathways
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Toxicity Pathways In Report
(Pathways sensitive to toxicants)

� %	&'(������"���������

�
� %��
��	�	������	(��	�)�����*��)	*�

��	
� +%��	����	
� ��)����	��
�
� �"��(����
�	��"



Relatively Specific Neurotoxicity Pathways 
(intracellular)
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Toxicity Pathways (Cell-to-Cell)
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Regional and Inter-regional Pathways
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Predicting Dose

“All substances are poisons; there is none which 
is not a poison. The right dose differentiates a 
poison…." Paracelsus (1493-1541)



Toxicokinetics Unique In The CNS



Blood Brain Barrier Is Tight
(Very High Electrical Resistance)



Electrical Resistance of Cell Lines
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Do We Need An In Vitro Model For the BBB?

Uptake transporters

Efflux pumps

QSAR Model For Blood Brain Permeability?



Report Emphasizes 
Human Cell Lines
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Is It Possible To have A Prototype 
Neuronal Cell Line?

Cerebellar Purkinje Cells
Dendrites

Cerebellar granule cells



Computer Models-Systems 
Biology
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TestSmart DNT I Developed Recognizing 
Problems
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TestSmart DNTI Recommendations
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TestSmart DNT II (Objectives)
November 12-14, 2008, Reston, VA
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DNT II (Objectives)
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How Will The Objectives Be 
Accomplished
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How Will The Objectives Be 
Accomplished
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All Are Welcomed
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Organization
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Report Emphasizes Population Studies



Assessing Neural Function In Humans 
(adults)
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Assessing Neural Function In Humans 
(children)
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