The effects of an oral glucose load on plasma K* and electrolyte homeostasis at rest, during high
intensity intermittent exercise and recovery and on skeletal muscle Na*,K *-AT Pase isoform
abundance
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The regulation of Kand N&d,K*-ATPase (NKA) are of major pisiologic importance, including during
exacise where muscle *Kdisturbances ha& keen linled to fatigue (Mcknnaet al., 2008).The effects of acute
oral glucose supplementation on carnpdiate metabolism are well establishedweeer the effects on muscle
NKA and K" homeostasis are not well kmo. Insulin infusion reduced plasma*K with K* uptale in the
splanchnic region and skeletal muscle due to NKA stimulation (DeFretralo, 1980). This study therefore
investigated the décts of glucose supplementation on endogenous insulin, arterial plasma electrolyte and acid-
base homeostasis before, during and after high-intensity intermittent cyxdagse; in addition the &fcts on
skeletal muscle NKA isoform protein abundance werangined. Participants performed dwrials in a
randomised crossver design, ingesting either 75 g glucose (CHO) or a placebo (CON); sixty min later
participants commencedecise, which comprised three cyclingeecise bouts (EB) for 45 s at 13000 ey
followed by a fourth bout at 130%0,,,, continued until fatigue. Radial arterial (a) and antecubital venous (v)
blood samples tan simultaneously throughout the reskreise and reogery phases were analysed for plasma
K*, Na', H*, glucose and Lacconcentrations ([ion]), and their arterio-venous [ion] differences calculated. A
vastus lateralis muscle biopsy was taken prior to glucose/placebo ingestion, immediately prierdise and at
fatigue, and analysed for muscle NK# ; andf3, ;isoform protein abundance (western blotting).

The [glucosg] was geater during CHO than CON (mairfedt; P<0.001). The [glucosglduring CHO
was geater than CON from 10 min after ingestion through until BB®(001); a similar temporal patterrasy
obsered for [glucosg] (P<0.001). Arterial plasma [insulin] & increased at each time point measured
(P<0.001) and ws greater during CHO than COR<0.001). The [K], increased duringxercise for both
conditions, havever [K*], only increased during CON whereas a decrease compared to rest was found for CHO.
During CHO, both [K]_ and [K], were lower after glucose ingestion compared to CON, with the effect most
prominent during xercise and early resery (P<0.05). The [K]_ across the forearm increased durirgreise
and was more posit in CHO (p<0.05), indicating a greater net upgakf K" into the relatiely inactive
forearm muscles duringxercise. During gercise the change in ﬁf\/ from rest was posite for CON and
remained ngaive following CHO, indicating an increase iin vivo NKA activity. Arterial [Na’] was higher in
CHO (P<0.05) increasing throughout theeecise period, with [Ng,, more positre in CHO than CON
(P<0.05) during rercise and early resery. There was no difference in time to fatigue during the final bout
between trials. There were no significant main effects for time, treatment or time—by-treatment interactions for
ary of the NKA a, B, or 3, isoforms following glucose ingestion or foxeecise. The muscle NKA3, protein
alundance was heever increased following »@rcise <0.05) during CON onlyThus glucose ingestion
attenuated thexercise-induced rise in plasma {Kduring exercise, likely consequent to increased [insulin].
These systemic Klowering effects probably indicate increased NKA activity consistent with the greater
[K™],.- This increased activity & not due to increased NKA isoform protein abundance and theredate w
reflect greateim vivo NKA activation.
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