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DISSERTATION ABSTRACT 
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Following a myocardial infarction (MI), activation of beta adrenergic receptors (β-

ARs) causes acute changes in myocardial signaling. Chronic β-AR signaling that may cause 

cardiotoxicity and pathological remodeling is less well studied in a large animal model (up 

to six months).  We investigated the release and proteomic profile of tissue factor 

microparticles (TF MPs) prospectively following a MI in a chronic porcine model to 

establish their utility in tracking cellular level activities, which predict physiologic 

outcomes. This porcine model was developed to emulate many of the conditions and 

temporal signaling of humans as the animals were followed for 6 months after their 

infarct. It was imperative to develop this model since the majority of current chronic 

models of signaling are largely in smaller animal models with a limited duration and poorly 

represent the actual conditions seen in chronic HF in human patients.  Our animal groups 

(n=6-8) consisted of control, non-infarcted (negative control); infarcted only (positive 

control); and infarcted animals treated with cardiac resynchronization therapy (CRT) and a 

β-blocker (BB) (metoprolol succinate). Additionally, we determined the proteomic content 

of extracellular vesicles (EVs) obtained from acute MI patients and healthy controls. 

Human plasma samples were obtained at one time point for 16 healthy controls and at 

24hrs; 48hrs; and 72hrs post-infarction for 22 acute MI patients. The number of TFMPs 

and EVs in circulation were determined by flow cytometry and their protein content 

determined by mass spectrometry. We found different protein profiles in TFMPs between 

the control, infarcted only group, and the CRT + BB group with predictive impact on the 

outward phenotype of pathological remodeling after a MI within and between groups. 

Our study on human EVs also indicated that the proteins contained in EVs of the healthy 

controls predominantly inhibit inflammation and cell death, while those from the 

infarcted patients contained apoptotic and inflammatory mediators. These results indicate 

that the proteomic profile of TFMPs and EVs may be a useful diagnostic and/or prognostic 

tool in elucidating β-AR signaling, inflammatory and apoptotic pathways activated 

following a MI. Furthermore, this novel approach of monitoring cellular level activities by 

profiling the content of TF MPs and EVs has the potential of addressing one cardinal 

shortfall of the current crop of cardiac biomarkers, which is the inability to dynamically 

capture composite molecular changes associated with chronic maladaptive signaling in a 

spatial and temporal manner.   
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