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Summary 

The experiments reported in this research paper aimed to investigate (1) the dynamics 

associated with detection of bioluminescent Staphylococcus aureus (S. aureus-Xen8.1) in 

bovine milk, (2) through the mammary gland tissue, and (3) under different commercial 

antibiotic preparations, as a model to evaluate antibiotic efficacy for mastitis treatments, in in 

vitro settings. Evaluation of photonic emissions (PE) of S. aureus-Xen8.1 in bovine milk was 

performed by imaging and culturing serial dilutions in bovine milk and Lysogeny Broth (LB; 

i.e., control) to compare growth patterns and bioluminescent signals between media. 

Detection of S. aureus-Xen8.1 through excised bovine mammary gland tissue (i.e., teat 

segments; n = 20) was performed in an in vitro setting to evaluate the effect of an optical 

clearance agent on the percentage of transference of PE. To compare efficacy of mastitis 

antibiotics, inoculated bovine milk with S. aureus-Xen8.1 was treated with commercial 

antibiotic preparations (n = 3) and PE and CFU were monitored over time. In conclusion, 

mean PE detected from S. aureus-Xen8.1 imaged in milk were higher than those imaged in 

LB, apparently by the higher reflective properties of milk relative to LB. Detection of 

bioluminescent signals through the mammary gland teat are limited due to tissue thickness 

and the superphysiological concentration of bacteria (i.e., 3.5 x 1014 CFU) required to detect 
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photonic activity indicative of S. aureus-Xen8.1 presence. Biophotonic imaging demonstrated 

to be a sensitive tool to estimate CFU over time when bactericidal antibiotics are tested. 

 


