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Background: The importance of glycogen as a fuel source in skeletal muscle is irrefutavieeho
comprehensie knowledge of this multiéiceted relationship remains eltesiSkeletal muscle is heterogeneous,
comprised of slow-twitch (Type 1) and fast-twitchypE II) fibres, distinct in their metabolic and contractile
properties. This study westigated the effects of varying glycogevaegability whilst performing different modes
of exercise in male endurance trained cyclists avipusly described (Frankiskt al., 2013). Single fibre
western blotting was used to measure changes in protein abundance of specific glycogen related proteins.

Methods: The study was appved by the Human Ethics Committee at RMIT Waisity. Seven male
endurance trained cyclists performedotexperimental trials in a randomized cros&odesign (Table A).
Fadlowing injection of 1% lidocaine (Xylocaine) into the skin/fascia, muscle biopsies weza fedm the
vastus latealis at four time points (Figure) using the Bergstrom biopsy technique. Individual fibres were
collected from freshly obtained tissue under paraffin oil, and prepared for western blotting analysis.
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Figure. Study potocol outlining biopsy time points, carbohydrate supplementation and the high intensity (HIT)
and aerobic (AT) exercise bouts.

Table. Fibre type specific abundance of glgen proteins for Trial A and Trial B. Kruskal-Wallis test, Dusn’
multiple comparison test wheFP<0.05 compared to Type | same bout xdreise TP<0.05 compared to pr
exercise of same bout and samedilype $P<0.05 diferent from Pe-HIT of same filertype Values ae neant

SD normalized to Type | Pre-HIT within detcial.

Protein abundance - Trial A (FED Post-HIT)

Pre HIT Post HIT Pre AT Post AT
Protein Type 1 Type II Type 1 Type II Type I Type II Type 1 Type II
GS 1+0.3 0.9+0.2 0.9+0.3 0.8+04 1.2+0.3 1.2+0.2 0.8+0.3f 0.8+ 0.3f
phos-GS 1+£05 1.2+£0.5 1.2+£0.7 1.1£0.2 1+0.2 0.3+0.1*t 0.6 +0.02 1.1£1.5
GBE 1£0.2 0.7+£0.2 1.2+04 1+0.3 1.1+£0.3 0.6 +0.2* 0.6 £ 0.2 0.9+0.3
GP 1£0.2 2.8 +0.6* 1+0.2 1.7+ 0.5 1.1+0.3 1.9+0.7% 0.5 + 0.2} 2+ 0.4*
phos-GP 1+0.2 1.5+£09 1+0.3 1.3+04 0.9+£0.2 1.2+0.9 0404 1£0.5
GDE 1+£0.2 1.8 +£0.7% 1.1+£04 1.7 £ 0.5* 1+£0.3 1+0.3 0.7£0.5 1.4 +£0.3%
Protein abundance - Trial B (FASTED Post-HIT)

Pre HIT Post HIT Pre AT Post AT
Protein Type 1 Type II Type I Type II Type I Type II Type I Type II
GS 1+£0.3 1.2+ 04 0.5+03f 0.4%0.37 0.6 +£0.2 1+0.3 0.9+0.5 0.6+ 0.3
phos-GS 1+£04 0.9 £N/A 1.8+0.8 1.8+0.9 0.9+0.2 0.8+0.2 1.2+0.3 1+£04
GBE 1£0.2 0.8+04 0.8+£0.3 0.6 +0.1 0.9x0.3 0.9+£0.3 1.2+ 0.5 0.9x0.3
GP 1£0.3 4.2 +2.5% 0.6 + 0.5 1.9 +£ 0.6%F 1+£04 2.7+£2.2 1.1+£0.5 2.5+1.1*
phos-GP 1£0.5 3.1+1.7% 1.2+1.1 1.4£0.7 0.9 £0.5 1.8+1.3 1.1+£0.5 1.5+0.8
GDE 1+0.3 2.8 + 1.5* 0.9 £0.5 2 +0.70% 1+£0.3 2+1.1% 1.2+04 2.1 +0.6*

Results: Fdlowing the HIT fibre type- and trial-specific decreases in glycogen synthase (GS) and
phosphorylase (GP), with concomitant changes in their phosphorylated forms. No changes in glycogen
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branching (GBE) or debranching enzyme (GDE) were seen following HIT in either tilmwihg the AT in
Trial A, there were fibre-type specific decreases in GS, GBE and GP (Table).

Conclusion: Glycogen aailability, as well as fibre type recruitment duringeecise influences the
alundance of &rious glycogen related proteins, and does so in a fibre specific mBmese findings highlight
the complexity of glycogen metabolism, and that fibre type needs to be considered when understanding its
regulation.
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