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 Abstract 

Humans are exposed to combinations of chemicals and drugs on a daily basis and toxic interactions between 

these agents are a common phenomenon.  Challenges to the toxicology community are to predict possible 

interactions at an early stage so that toxic events may be avoided or attenuated using rapid cost –effective 

methods.  Molecular (omic) biomarkers provide a useful approach but validation measures are required for 

interpretation and computer modeling methods are needed to integrate omic biomarker data  across the various 

levels of biological organization so that these data may be reasonably used for human risk assessment purposes. 

This presentation will focus on addressing these issues using the binary semiconductor compounds gallium 

arsenide (GaAs) and indium arsenide (InAs) as model test compounds under in vivo exposure conditions of 

hamsters.   In vitro exposure studies were conducted   kidney cells of both male and female hamsters and humans.  

Proteomic biomarkers were evaluated by 2-D gel electrophoresis (2-DGE). Overall the results of these studies 

indicated that InAs was more toxic than GaAs by 2-DGE of hamster urinary protein patterns visualized by silver 

staining.  Computerized image analysis of proteomic responses of kidney cells following in vivo exposure of 

hamsters and in vitro exposure studiesshowed marked response differences between males and females for both 

human and hamster kidney cells. Taken together, these data suggest an approach for early identification of cell 

injury that could be integrated into human risk assessments by identifying gender differences in responsiveness   at 

equal exposure levels of chemicals or doses of pharmaceuticals on an individual or mixture basis.  Further 

computerized extrapolation modeling of these types of data should facilitate improved animal-human and in vitro 

– in vivo mode of action risk assessment extrapolations for humans. 
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