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Objectives:  To determine whether specific c-miRNAs are differentially up-regulated following prolonged aerobic exercise.
Background:  MicroRNAs (miRNAs) are intracellular mediators of adaptive processes important in aerobic exercise. MiRNAs can be released into the bloodstream as “circulating” miRNAs (c-miRNAs). However, regulation of such release, especially during extended aerobic exercise, remains poorly defined. 
Methods:   We measured c-miRNA concentrations enriched in muscle (miR-1, miR-133a, miR-499-5p), cardiac tissue (miR-208a), the vascular endothelium (miR-126), as well as those important in inflammation (miR-146a) in healthy male marathon runners (N=21) at rest, immediately and 24 hours after a marathon (42 kilometer foot race). Reverse transcription-quantitative ‘real time’ polymerase chain reaction (RT-QPCR) was utilized to quantify levels of candidate c-miRNAs. We also compared c-miRNAs to conventional protein biomarkers reflective of skeletal muscle damage (creatine phosphokinase), cardiac stress and necrosis (cardiac troponin I, high-sensitivity cardiac troponin I, N-terminal prohormone of brain natriuretic peptide), and systemic inflammation (high-sensitivity C-reactive protein). 
Results:  Candidate c-miRNAs increased immediately after the marathon and significantly declined to near pre-race levels or lower by 24 hours after the race. For instance, c-miR-208a increased 71.6±26.9 fold (mean±SEM, p=0.005 vs. pre-run) immediately after the marathon but returned to near baseline (12.3±6.0 fold, p=0.596 vs. pre-run) 24 hours later. However, the magnitude of change for each c-miRNA differed, even when originating from the same tissue type. In contrast, traditional biomarkers of muscle, cardiac tissue and inflammation increased after exercise but either remained elevated or marginally declined at 24 hours post-exercise. 
Conclusions: Candidate c-miRNAs respond differentially to prolonged exercise, suggesting the existence of specific mechanisms of c-miRNA release and clearance not fully explained by generalized cellular injury. Furthermore, c-miRNA expression patterns differ in a temporal fashion from corollary conventional tissue-specific biomarkers, emphasizing the potential of c-miRNAs as unique, real-time markers of exercise-induced tissue adaptation.


