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Toxicity Pathway:
NAS report — ToxicityTesting in the 215t Century:
A Vision and A Strategy

“Toxicity Pathway: A cellular response pathway that, when
sufficiently perturbed, is expected to result in an adverse health
effect.”




A New Paradigm: Activation of Toxicity Pathways
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Adverse Outcome Pathway:

Sequence of events from Initiating Point,

through Toxicity Pathway, to Adverse Outcome,
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Example:
ER-mediated Reproductive Impairment
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ER-mediated Reproductive Impairment
Measurements across levels of biological organization
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Measurements made across levels of biological organization
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Adverse Outcome Pathway

ER-mediated Reproductive Impairment
Measurements made across levels of biological organization
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Uses of Adverse Outcome Pathway:

:Organizing tool:
What do we know (what boxes can we fill)?
What don’t we know (empty boxes)?

What do we need to know?




Uses of Adverse Outcome Pathway:

:Basis for:
Chemical Extrapolation
Species Extrapolation

Levels of Biological Organization

Uses of Adverse Outcome Pathway

Defining the RISK CONTEXT guides what you
need to know:

-Prioritizing chemicals for further testing

-High Tier Risk Assessment (e.g., to set a
reference dose, criterion concentration)

Type of information needed for each is very
different, acceptable uncertainty bounds for each
are different, etc.




Risk Context - Regulatory Need
QSAR for Prioritization
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Adverse Outcome Pathway

ER-mediated Reproductive Impairment
Measurements made across levels of biological organization
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A QSAR is only be as good as the underlying
toxicological understanding and associated data
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A QSAR can only be as good as the underlying
toxicological understanding and associated data
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In-lab Testing to expand Training Set
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In vitro Gene Activation Assay
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Pathway used to compare in vitro and in vivo:
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Results of Prioritization Research:
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Many chemical sub-classes were

A found to be ER “Inactive”
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46 diverse chemicals tested of
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The small % of chemicals having potential to bind should be prioritized for
testing above others;

Pathway gives context for why to test, what to test, context for formulating
hypotheses, etc

Pathway helps guide in vivo research:

Q - How does binding affinity (with proven ER-mediated gene
activation) translate to in vivo effects?

Q - How is in vitro dosimetry best translated to in vivo?

Q — Do chemicals yielding half-maximal efficacy have in vivo
effects through the ER-mediated pathway?




Chemicals selected for in vivo testing
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