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Di-butyl-phthalate (DBP) is one of the widely used plasticizers, and studies have shown that 
DBP causes male reproductive tract abnormalities in rats.  DBP does not bind to the androgen 
receptor (AR) as does flutamide, an antiandrogen drug, but interrupts testosterone synthesis by 
diminishing gene expression in cholesterol transport and steroid biosynthesis.  However, the 
regulatory mechanism is still unknown.  In this study, we propose a novel toxicogenomics 
approach to identify and characterize the molecular pathways that are being affected by DBP, 
other than the androgen-mediated male reproductive development toxicity pathway, and to relate 
different modes of actions of DBP.  The methodology is based on a predefined collection of 
genes coding for proteins involved in specific metabolic or signaling pathways.  The pathway 
activity levels, which were derived from singular value decomposition, form the basis for 
statistical comparisons for vehicle and DBP treated samples.  We were able to determine active 
pathways other than those already identified in literature such as valine, leucine, isoleucine 
degradation, and glutathione metabolism.  Pathway activity analysis suggests that DBP affected 
the cholesterol biosynthesis more compared to biosynthesis of testosterone.  In addition, we 
expanded the pathway activity level methodology in order to identify “informative” subsets of 
genes that mostly contributed to overall pathway activity.  The set of informative genes was used 
as the template in order to predict putative transcription factors that play an important role in 
DBP action.  Furthermore, we predicted additional transcription factors using Ingenuity Pathway 
Analysis.  The toxicogenomics approach we propose (i.e., the integration of bioinformatics and 
toxicology) was helpful to comprehend mechanism of repression of steroidogenesis due to DBP 
exposure. 
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