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The number of people with diabetes in Australia has been described as an epidemic having trebled since
1981. Type 2 diabetes (T2D) accounts feerd35% of people with diabetes. Insulin is released into the blood
after a meal and this stimulates insulin sevssifissues, especially skeletal muscle toetalp tis glucose.
Indeed, skletal muscle is the major site of glucose disposal in response to insulin. More than 70% of insulin-
stimulated whole-body glucose uptakccurs in skeletal muscle, and reduced glucose agigkruscle is the
major contrilutor to the decrease in whole-body insulin-stimulated glucose eymtiak2D. This reduction in
insulin resistance in people with T2D is due to both reductions in insulin signalling within skeletal muscle cells
and also due to reduced insulin stimulation of muscle capillary bloed flo

Most people areveare that “eercise is good for diabetes”. It is often assumed that this is because chronic
exeacise (&ercise training) causes weight loss and since around 80% of people with T2@raveight, this is
indeed a great benefit okescise. Havever, importantly exercise training increases skeletal muscle insulin
sensitivity independently of weight loss. It is also underappreciated that each acute baeicisfeealso
increases insulin sensitivity in both heglthdividuals and those with T2D. Therefore, there are both acute and
chronic effects ofxercise on insulin sensitivity.

The mechanism(s) responsible for this increase étetdd muscle insulin sensitivity after acuteereise
are unclear and do not appear teolde proximal insulin signalling. There is someidence that nitric oxide
(NO) may hae insulin sensitising effects and indeed there is evidence that chronic L-arginine supplementation
(NOS substrate) and nitrate supplementation (non-enzymatic source of NO) appear to increase insulin
sensitvity (Carlstromet al., 2010; Piattiet al., 2001). In addition, eNOS and nNOS knock out mice are insulin
resistant (Shankaat al., 2000). We haveshowvn in malry studies that NO plays a critical role ined&tal muscle
glucose uptai&during contraction (Piattet al., 2001). We dhowed that NOS inhibition attenuates the normal
increase in skeletal muscle glucose uptdking contractions in miceeX vivo) and rats €éx vivo andin situ) and
during eercise in healthh controls and in people with T2D (McConedt al., 2012). These effects were
independent of blood flo (McConellet al., 2012). Preliminary widence indicates that NO is also required for
the increase in insulin sensitivity aftet vivo contraction of mouse muscle and also afterase in humans.

The isolated muscle studies suggest that these effects may be largely independent ofvblaradi therefore
involve the muscleer se.
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