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Report 25: New strategies for identifying toxicants 

Convener:  David Armstrong, Ed Levin, Jeanne Rizzo 

Brief History:  Identifying toxicants is central to the NIEHS mission. Historically this has been pursued 
primarily by exposing rodents to chemicals and looking for toxic effects in their tissues. This is a 
relatively slow and expensive process and doesn’t work equally well for some tissues. For example, 
rodent hearts are not good models of human physiology. However the whole animal approach does 
have advantages in studying integrative approaches across organisms.  There is a backlog of chemicals 
about which we know very little if any information. High Through Put Systems can advance our 
understanding of the biological activity of this chemicals.  

Discussion Highlights:   

The proposal was advanced that molecular understanding of physiology has advanced to the point 
where it might be feasible to start screening the molecular processes that are fundamental to life one by 
one with rapid, inexpensive fluorescent cellular assays. 

Concern was raised that the chemicals available for high throughput screens might be only a subset of 
the complicated mixtures and compounds to which we are exposed. 

Concern was raised that such screens should be physiologically relevant including cell-cell interactions 
and interactions across organ systems and validated subsequently in whole organisms. It was pointed 
out that genetically encoded indicators have the additional advantage that they can be transferred 
directly to many sentinel organisms.  

The point was made that there are different rationales for screening. High Through Put Screening is 
suited to identifying potential toxicants.  But by itself is inadequate to demonstrate the safety of any one 
chemical. HTS can be the first level of toxicity testing helping to direct further studies in whole animals. 

Several additional new strategies for screening were mentioned briefly; 

 Accumulation of DNA damage assessed by whole genome sequencing; 

 Changes in individual microbiomes assessed by whole genome sequencing; 

 Use of differentiated human pluripotent stem cells in high throughput assays;  

 Use of fluorescently labeled brain circuits in developing zebrafish. 

Recommendations:  

Develop a list of the fundamental molecular processes that might be accessible to such screens.  

Make cost comparison analyses of different approaches. 

Integrate new molecular approaches with more traditional physiological approaches. 
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Whole animal research should continue to be pursued to discover additional physiological processes 
that are vulnerable to toxic insult that can be then modeled in further iterations of HTS. 

Continue to expand the development and capacity of HTS. s 

Discussion Participants:  Archer, Trevor; Bucher, John; Cidlowski, John; Dellinger, Barry; Fasman, Ken; 
Foster, Paul; Froines, John; Goulding, Gina; Henry, Heather; Holsapple, Michael; Hughes, Claude; 
Kavlock, Robert; Levin, Edward; Miller, Richard; Pino, Michael; Jr. Putney, James; Rickard, Robert; Rizzo, 
Jeanne; Rowan, Andrew; Stokes, William; Taylor, Palmer; Umbach, David 

  


