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1996b(8): Briefly explain how an oxygen debt arises and how the body 
deals with it 
General: Active tissue (muscle etc) utilizes ATP for the production of energy 
required to exercise 

- ATP during first few seconds of vigorous 
exercise is derived by cellular stores of ATP and 
creatine phosphate, both of which produce high 
energy bonds 

o Cells have limited stores→ deplete quickly 
o In curve, shown by curved increase 

- Body must switch to substrate metabolism to 
convert ADP to ATP for energy  

o Oxidative phosphorylation within mitochondria (uses CHO, 
glycogen, FFA) 

o Anaerobic metabolism → diversion of glycolytic pathway for 
production of lactate from CHO (much less ATP produced) 

- During initial stages of exercise, O2 uptake by exercising muscle is less 
than the maximum that can be achieved during steady-state exercise 

- O2 is instead initially derived from cellular stores → Myoglobin 
- O2 deficit includes the depletion of cellular CP, ATP, and myoglobin O2 

and anaerobic metabolism  → (a) on the graph 
- ATP produced exceeds amount possible to produced via O2 delivery for 

oxidative phosphorylation alone 
o Indicates portion of anaerobic metabolism to make up the shortfall 

- As exercise continues, ↑O2 off-loading due to right-shift OHDC results in 
↓venous pO2 

o Maintains O2 requirements for exercise to continue (i.e. metabolic 
demands met) 

o VO2 = Q(CaO2 – CvO2) 
- If exercise reaches ‘aerobic threshold’ (VO2max) maximal O2 consumption, 

body will commence anaerobic metabolism with the formation of lactate 
 
At cessation of exercise VO2 is still raised for a time after while at rest (can be 
minutes to hours) 

- This is the time that O2 stores are replenished – i.e paying back the O2 
debt → (b) on the graph 

o Myoglobin replenished 
o Creatine phosphate/ATP store replenished 

- ↑O2 consumption also occurs via energy dependent processes to return 
body to steady state 

o Heat dissipation 
o Restore electrolytes 
o Replenish hormones (Catecholamines, T3, T4) 

- Lactate conversion to pyruvate via the Cori cycle does not contribute 
significantly to the O2 debt 

o O2 required to convert lactate in the liver to pyruvate 


