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ABSTRACT

Chemical contamination is a global threat with over 100,000
chemicals currently lacking toxicity data. Toxicity testing of
chemicals is integral to hazard determination and risk assessment.
Traditional whole animal (in vivo) testing, which has been the
mainstay for several decades, often tend not to account for sex,
developmental stage, and duration of exposure. They are also
resource-intensive and raise significant ethical concerns
pertaining to animal use. This has led to a surge in the
development of alternative methods (cells and tissues) to screen
and prioritize chemicals. Despite the promise shown by such
methods, little is known about how they perform against whole
animal tests. Overall, this thesis aimed to advance knowledge on
A) traditional and alternative toxicity testing methods, and B) the
effects of 173-Trenbolone (17BT- a model endocrine disrupting
chemical commonly used in livestock as a growth promoter) in
model avian species. The specific aims of this thesis were to Aim
1) use in vivo exposures and next-generation RNA-



analysis covering a larger biological space may be needed to
identify genomic biomarkers that could be linked to apical
outcomes. In Aim 3, hierarchical clustering analysis of gene
expression results across three alternative methods showed
similarities between liver slice culture and in ovo liver, while
hepatocytes were more different from the in ovo liver. In Aim 4,
bibliometric searches of resource-related costs from various data-
streams showed that the status quo in toxicity testing will likely
be unable to provide toxicity data for all existing and emerging
chemicals. For example, median cost of in vivo studies is
$118,000, they tend to use 130 animals and take around 4.5
months, while median cost of in vitro studies is $2,500, they tend
to use 20-40 animals and take around 2 weeks. In summary, this
work demonstrated that liver slices showed similarities to the in
ovo liver and indicated potential for the use of alternatives in
toxicity testing; further, this work showed that even using
traditional methods results may vary depending on factors such as
sex, developmental stage, and exposure duration. This thesis
advances knowledge on two fronts: A) differences among
alternative testing methods to aid in their future implementation in
toxicity testing of chemicals, and the reduction of traditional
methods, and B) the importance of including aforementioned
factors while examining molecular and biochemical endpoints in
toxicity studies.
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