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ABSTRACT 
 

"Water Micropollutants: In Vitro Mammalian Cell Toxicology to Human Toxicogenomics" 
 
In order to directly compare the toxicity of important environmental micropollutants including 
classes of drinking water disinfection by-products (DBPs) and complex mixtures, we developed 
and calibrated in vitro mammalian cell cytotoxicity and genomic DNA damage assays. This 
mammalian cell toxicological database was built upon the data from the U.S. EPA SAR study 
and the U.S. EPA Nationwide Occurrence Study. Mammalian cell (Chinese hamster ovary cell 
line AS52) cytotoxicity and genotoxicity data provided a rank ordering of the relational toxicities 
of regulated and emerging DBPs and related agents both within an individual chemical class and 
among classes. We quantitatively analyzed individual DBPs from the major DBP classes and 
their rank order for cellular cytotoxicity and genotoxicity. For chronic cytotoxicity the 
descending rank order was: haloacetaldehydes > haloacetamides > halonitromethanes > 
haloacetonitriles > >2C-haloacids > haloacetic acids > halomethanes. For the induction of 
genomic DNA damage the descending rank order was: haloacetonitriles > haloacetamides > 
halonitromethanes > haloacetaldehydes > haloacetic acids > >2C-haloacids > halomethanes. 
With over 70 DBPs analyzed, the comparative toxicity of iodo- > bromo- >> chloro-DBPs was 
demonstrated across different structural DBP classes. Nitrogen-containing DBPs (N-DBPs) were 
substantially more toxic compared to carbonaceous DBPs (C-DBPs). These results are important 
in light of the increasing occurrence of iodinated-DBPs and N-DBPs resulting from the use of 
alternative disinfectants, from compromised source waters and pharmaceutical contamination. 
This work has been expanded to include comparative toxicogenomics of DBPs in normal, non-
transformed human embryonic cells. Our data demonstrate the impact of DBPs at low, non-toxic 
concentrations on the expression of genes that control pathways of DNA damage/repair and 
human toxic responses. The results demonstrate that specific, temporally-dependent pathways 
are involved in the response of human cells to DBPs. 


