Skeletal muscle ROS and glucose uptake during contraction
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Exercise stimulates skeletal muscle glucose @plgkincreasing GLUT-4 translocation from intracellular
vesicles to the cell membrane through a mechanism(s) thersdifrom insulin stimulation. Although the
pathway(s) through which contraction stimulates skeletal muscle glucosecuptaiclear there is evidence for
separate and colleed ontribution of seeral signalling intermediates including AMP-agtied protein kinase
(AMPK), nitric oxide (NO), calcium/calmodulin-dependent kinase (CaMK) and more recerabtive axygen
species (ROS).

Exposure of isolated sketal muscle to exogenous ROS increases glucoseeuptajodaet al., 2004). In
addition, intense contraction of isolated mouse EDL muscle increases ROS production and the antioxidant N-
acetylgysteine (M\C) attenuates increases in skeletal muscle glucose elfandstronet al., 2006). Although
Sandstronet al. presented evidence to suggest that AMPK may play a rol®©®B-iRediated glucose uptak
during contraction, we la recently shown that the increase in glucose upthking ex vivo contraction is
attenuated by NC smilarly in wild type and AMPK kinase dead mouse muscle (Metrgl., 2010c). hese
results indicated that ROS regulate skeletal muscle glucoseeugiakg ex vivo contractionvia AMPK-
independent mechanisms. Interestinglg havepreliminary evidence suggesting that nitric oxide a@BRnay
interact during ex vivo contractions to regulate skeletal muscle glucose uptake, potentialyS-
glutathionylation and/or peroxynitrite signalling.

Until recently the role of ROS in the regulation of contraction-stimulatetbtsh muscle glucose uptk
had only beenxamined using these isolated muscle models. In the absence of bigodiflo models depend
on diffusion gradients for substrate dety and clearance, and result in non-uniform\aeji of oxygen to all
muscle fibres. Furthermorex vivo muscle preparations generallyvatve supra-maximal highly dtiguing
stimulation protocols. Therefore, wevastigated the role of ROS signalling in theyudation of skeletal muscle
glucose uptak during contractionfeercise in intact preparations by infusind\® during moderate intensitiyn
situ contractions in rats (Merrgt al., 2010a) and duringxercise in humans (Merrgt al., 2010b). Unlile ex
vivo contraction, we found thatAC did not affect skeletal muscle glucose uptalaring contractionsn situ
and eercisein vivo. These results provide evidence that under physiological contraggmige conditions
ROS may not be imolved in the rgulation of skeletal muscle glucose disposal and that previous results obtained
using intensex vivo contractions may not be rehat to normal gercise. Havever, more studies are required in
this emerging area of interest before defigitionclusions can be drawn.
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