Local infusion of a nitric oxide synthase inhibitor reversesincreasesin leg insulin sensitivity after
acute exercisein humans
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Background: Exercise training increases insulin sendiyi and reduces the risk of diabetes. The
adaptations toxercise training are considered to largely reflect an accumulation of adaptations/perturbations
from a series of acutexecise bouts. Indeed, insulin sensitivity is increased 4 hours after an geuisebout
in normal healty individuals. The mechanism(s) responsible for the increase in insulin &@ensifier acute
exacise are uncleawWe haveshowvn that nitric oxide (NO) plays a role in skeletal muscle glucose eptaing
exacise in rodents and in humans. In addition, weeha&idence in rodents that NO may alsoséa ple in
insulin sensitivity after contraction.

Aims. The aim of this study as to determine whether local infusion of a NO synthase inhibitor
attenuates the increase ig lesulin sensitivity 4 hours after prolonged single-leggesicise in healtit men.

Methods: Nine young healtyh male participants were familiarised to submaximal one-legged knee
extensor gercise before undertaking a single-legge®,\peak test. On a separate dayytlitended the
laboratory in the morning in a$ted state and undertook one hour of one-legged extemsoise. Catheters
were then inserted into a forearm vein of both arms and a leéméid cannulas were inserted into the femoral
artery and femoral vein of both legs. Four hours after Xecise, participants were infused with glucose and
insulin to perform a euglycaemic hyperinsulinaemic clamp for 195 mins. After 90 min of the clamp the NO
synthase inhibitor NG-monomeathL-arginine (L-NMMA) was infused (0.45 mg/min/kgdemass) into both
femoral arteries for 45 min and then stopped while the clamp continued for a further 60 min. In botly legs, le
blood flov was measured in the femoral artery (Doppler ultrasound) and blood samples were obtained from both
femoral arteries and both femoral veins and muscle biopsies were obtained frongbattnediately prior to
the clamp, after 60 min of the clamp and after 45 min of L-NMMA infusion.

Results: Leg dlucose upta& increased in both legs during the clamp and was significaP9.Q5)
higher in the gercised lg compared with the nonxercised Ig. Infusion of the NOS inhibitor during the
insulin clamp significantly®<0.05) reduced tgblood flow to a smilar extent in both legs. The NOS inhibitor
had no significant effect on degucose upta& during the insulin clamp in the previously rested.le
Remarkably howeve, the NOS inhibitor attenuated®€0.05) the increase indeglucose upta& during the
insulin clamp in theercised Ig so hat it was not different to the rested.|&his appeared to be largely due to
the NOS inhibitor reducingP<0.05) g blood flov during the insulin clamp as there was no significafecef
of NOS inhibition on the aatition of insulin signalling in either ¢ (PAKT Thr3% pTBC1D4 Sef®
pTBC1D4 Thf*2, pTBC1D4 Set®®, pTBC1D4 Set!® pTBC1D1 ThPC pPAK1 Thr*?3 and pPAK2 Tht%?9).

When infusion of the NOS inhibitor was stopped the greater insulin sensitivity in the previoersiges g
than the previously restedglegan became apparent.

Conclusion: Local femoral artery infusion of a NOS inhibitoveeses the increase in insulin sersiyi
in the ercised lg compared with the restedgend this appears to be due to effects on blood fadher than
muscle insulin signalling.
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