Local hemodynamics effects of ischemic preconditioning on non-fatiguing voluntary contractions
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Abstract
Background. Ischemic Pre-Conditioning (IPC) acts as a protective mechanism against ischemic events and reperfusion. This treatment has also been proposed to improve performance in skeletal muscles, but its actual efficacy is debated. This study evaluates IPC's impact on local hemodynamic responses during non-fatiguing voluntary contractions.
Methods. Ten participants were assigned to the IPC (eight subjects; three 5-min ON, 5-min OFF cycles of right arm ischemia) or SHAM group (seven subjects; pseudo ischemia/reperfusion). They performed sustained (20 seconds) and intermittent contractions (5-s ON, 5-s OFF, for 50 s), at 20%, 30%, and 40% of the maximum voluntary contraction, before and 30 minutes after the IPC/SHAM intervention. Surface electromyographic signals (sEMG) were continuously recorded, along with the tissue oxygenation index (TOI) and deoxy-hemoglobin concentration (HHb). Changes in TOI and HHb during contractions were used to assess changes in perfusion/metabolism in relevant muscles. A 3-way ANOVA was performed, with factors: time, treatment, and force level
 Results. sEMG exhibited a significant increase post vs. pre treatment both IPC (p=0.51) and SHAM (p=0.15) in extensors. A significant decrease in TOI at rest was noted pre vs. post treatment for both IPC and SHAM (p<0.01). In general, no main effect of treatment was observed, except for HHb changes during contraction in extensors muscle, associated with no effect of time and no time-treatment interaction. All variables exhibited a main effect of force level (p<0.05), with no interaction with treatment or time. 
Conclusion. In the present study, no effect of IPC was observed in hemodynamic and electromyographic variables during sustained and intermittent handgrip. The results confirm previous observations on electrically stimulated contractions and the absence of ergogenic effects in submaximal non-fatiguing contractions. 
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About Research Topic
Ischemic Pre-Conditioning (IPC) is a phenomenon where brief bouts of ischemia-reperfusion confer protection against prolonged ischemia and reperfusion injury. Initially studied in cardiac muscle, IPC has been applied to various tissues and organs, including skeletal muscles, and has shown the potential to enhance sports performance and therapy. IPC protocols involve ischemic periods applied to limbs, with reported improvement rates in different sports disciplines. While an IPC's ergogenic effect is suggested, conflicting results and doubts about underlying mechanisms persist. Factors like placebo effects warrant consideration, and careful laboratory studies are necessary to elucidate the issue.
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