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Background: The aim of this study was to discover biomarkers of ischemic preconditioning using metabolomics and translate these into 

nanotheranostics.

Methods: 33 patients underwent angioplasty after myocardial infarction. Blood was sampled from the coronary sinus, aorta and femoral vein 

before and 20 minutes from one minute of coronary occlusion. Plasma was analysed using GC-MS metabolomics and iTRAQ LC-MS/MS proteomics. 

Statistical and bioinformatic analysis included principal components analysis, and support vector machines. Results were mapped into Metacore 

network database (GeneGo, MI, USA). A cell surface protein and metabolite were used to fabricate a theranostic incorporating silicon quantum 

(SiQD) dots.

Results: Expression of 13 proteins were significantly different (p<0.05) as a result of PCI. Included amongst these was a cell surface marker of 

reperfusion injury. 38 metabolites were identified using a targeted approach. 42% of their variance was accounted for by 21 metabolites. Statistically 

significant pathways and networks showed changes related to hypoxia and oxidative stress, signal transduction ESR2, inflammation and complement 

system, immune response - phagocytosis, cell adhesion (platelet-endothelium-leukocyte interactions).

Conclusions: Multiple metabolic pathways of cardiac ischemia, reperfusion and preconditioning were identified. A cell surface marker and 

metabolite with therapeutic potential was used to create a micelle encapsulated theranostic.

 




