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Abstract: 

Genetic selection of dairy cattle for improved stressed resiliency is one strategy for mitigating the harmful 
effects of stressors that are expected to intensify as a result of climate change. With global temperatures increas-
ing 0.15-0.20 °C since 1975, there has been a reduction in the quantity and quality of feedstuffs and drinking wa-
ter, promoting the survival and distribution of pathogens and their vectors. Additionally, with more frequent 
heatwave events, there has been an increase in the incidence of conditions like leaky gut syndrome, whereby the 
integrity of the intestinal epithelium is compromised allowing for luminal bacteria and their membrane compo-
nents to infiltrate the host’s bloodstream resulting in systemic inflammation. The hypothalamic-pituitary-adrenal 
(HPA) axis is the major neuroendocrine stress response system. The HPA axis is responsible for regulating the 
host immune response, to ensure efficient pathogen clearance with minimal immune-mediated tissue damage, and 

for restoring homeostasis after a microbial stress event, which includes tissue repair. The purpose of this thesis 
was to develop an in-vivo bovine model of stress involving bacterial lipopolysaccharide (LPS) and to evaluate a 
comprehensive panel of pro- and anti-inflammatory stress biomarkers. Additionally, we sought to investigate the 
presence of an innate immune tolerance response in dairy heifers after repeated LPS challenges. Assessing the 
dynamic changes of stress biomarkers in response to an initial and repeated LPS challenge will help to character-
ize the kinetics of the stress response and help to identify biomarkers that can be used to develop stress pheno-
types for genetic selection of stress resilient animals.  
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