Skeletal muscle mitochondrial ROS emission and antioxidant genes are elevated 3 h after
exerciseindependent of exerciseintensity
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Introduction: Acute xercise intensity may be an important factor in modulating the induction of
homeostatic perturbations ined&tal muscle to induce adamiresponses and subsequently enhance metabolic
health. Reacte axygen species (ROS) are kmo to play an important role in potentiating some adapti
responses toxercise (Jackson, 2015), and the rate of generation of t@& Rlease from whole musclevha
been shown to depend oxegcise intensity (Bailg et al., 2004). While mitochondria are unlikely to be the main
source of ROS during contraction (&#&riou et al., 2013), mitochondrial ROS may play an important role
during the early postxercise recwery period when manadaptive responses occulherefore, whether post
exacise skeletal muscle mitochondrial ROS production is alteredxérgise intensity and whether this is
related to the induction of mitochondrial-related redox semdrgets was westigated.

Methods: Young, healyhindividuals (n=8) performed three acute bouts of cyclirgase on separate
occasions using a repeated-measures, randomised,veradessign. Pre-trial diet andercise was standardized.
Exercise was moderate intensity (MOD; 30 min continuous, 5033, high intensity intervals (HIIE, % 4
min, 75% W, ,,, work matched to MOD), and sprint (SPRx480 s maximal sprint,200% W,,,). Muscle
biopsies were obtained after aremight fast at baseline, immediately postreise (EX), and after 3 h reegry
(3H). Mitochondrial respiration and ROS production, @ emission) vas determined simultaneously in
permeabilized muscle fibres using high resolution respirometry (Oxygraph O2k, Oroboros, Austria). Protein
alundance and phosphorylation was determined western blotting and mRA expression assesseda
RT-PCR. Data were analysed by two-way AWOand LSD post hoc tests where main effects were detected.

Results: Exercise led to a decrease in maximal, succinagedritochondrial ROS emission during
Cl+Il gk respiration at EX and 3HPK0.05), rggardless of intensityin contrast, under conditions ofXBPHOS
respiration, all threexercise intensities led to @865% increase in mitochondrial ROS emission atVv8HEX
(P<0.05). The eleasted ROS at 3H was concomitant with a decrease in thedalnce of a dy enxdogenous
antioxidant enzyme, PRX1P€0.05). In addition, a number of puiati redox sensitie execise response
protein phospho-sites (pB8EYNI82 AMPKT72 HSP2783 and genes RGCla, HIF1la, NRF2), along
with mitochondrial antioxidanti.e. SOD2, GPX1, UCP3) and morphology relatedMFN1, DRP1) genes were
increased withxercise P<0.05), but were not significantly affected bygeise intensity.

Conclusion: In summayywe demonstrate that xercise, r@adless of intensity led to significant
disturbances to muscle mitochondrial redox homeostasis and similavgeditptve nolecular signals. Further
investigation is required to determine whether these observations are causally related. Thoughédrigiber e
intensities did not augment molecular signals netath moderate intensitythese outcomes were acked with
considerably lessxercise time.
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