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. i The “Tipping Point”: O, Delivery Dependent vs.
02 Deficit and Fatlgue Independent Zones?
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Influence of muscle fibre type on Vo, kinetics

Fibre recruitment during moderate exercise

18 Typel
g =1 P
= = 14 Overall response
£ P
E €
— - 8
¥ Es
o £ 4
™ S 2
Q o

0

0 60 120 180 240 300 360
Time (s)

Wilkerson & Jones, Resp Physiol Neurobiol 156:203-11, 2007.

Barstow et al., 1996, J Appl Physiol DQ”‘R'




Fibre recruitment during heavy exercise
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Effects of interventions on Vo, kinetics and performance
during high-intensity exercise
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Fibre recruitment during severe exercise
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Acute endurance training enhances Vo, kinetics

Carter et al. (2000)



Enhanced exercise tolerance correlated with improved VO, kinetics

Repeated sprint training also effective in improving VO, kinetics
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Muscle [PCr] and pH responses to high-intensity

Knee extensor exercise 31P-MRS used to measure : - T
step exercise following training

performed inside the bore  muscle metabolic responses
of a 1.5 T super- to exercise following
conducting magnet interventions
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Effect of increasing muscle temperature on Vo, kinetics
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“Priming” Exercise
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Effect of prior heavy exercise on Vo, kinetics Priming exercise: effects on fibre recruitment?

Overall’ Vo, kinetics are speeded:

Vo, slow component is reduced,

but Phase Il T not changed.

Effects on blood flow, Q/Vo, matching,
enzyme activity and MU recruitment.
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Interaction of prior exercise intensity and subsequent recovery duration

Optimal ‘warm-up’ enhances performance

Timeo-exhausti

Prior Exercise Condition

Pre-exercise blood [lactate] of ~ 3 mM appears to be optimal

Prior high-intensity exercise coupled with sufficient recovery optimizes the
balance between preserving the effects of prior exercise on VO, kinetics
and providing sufficient time for muscle homeostasis to be restored.

Prior high-intensity exercise improves 800-m
running performance

" Total O, consumed was 9% greater
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“In elite middle-distance athletes, 800-m time-trial performance was
significantly faster following HWU (HWU, + 8.3 vs. CON, +8.7
s, P<0.05).”

Fast-Start Strategy Improves VO. Kinetics Influence of Pacing Strategy on Pulmonary VO, Kinetics
and High-Intensity Exercise Performance
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3 x Work-Matched Pacing Strategies (Even-Start, Fast-Start, -

Slow-Start)

Each Trial Terminated with a 1 min All-Out Sprint




Influence of Pacing Strategy on Exercise Performance

550 1o

500 {®

400

350

300

Power output (W)

250

10 0 10 2 30 W 50 60
Time (s)

Bailey et al., 2011, Med Sci Sports Exerc

Effects of Nitrate on the Power—Duration
Relationship for Severe-Intensity Exercise
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Influence of nitrate supplementation on VO, kinetics
during work-to-work exercise
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Nutrition

Work-to-work models unveil type II fibre properties
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Influence of nitrate supplementation on VO, kinetics
during work-to-work exercise
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Faster VO, kinetics = better endurance
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With thanks...

Effects of interventions on Vo, kinetics and performance

during high-intensity exercise
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