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Terms and Concepts Associated
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Stroke Volume (SV)




Amount of blood ejected from
heart each min (L/min).

Stroke Volume x Heart Rate

Fick Equation:
CO=VO,/(a-vO,)

Rest: ~ 5 L/min

Exercise: ~10 to 25 L/min

Primary Determinant = Heart rate




Cardiac Output = SV x HR
Rest: ~ 5.0 L/min
Maximal Exercise: up to 30 L/min
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Expressed as liters (L) /min or ml/kg/min.




Assessing VO,




Importance of VO

2 max

- Limiting factor in endurance performance
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Factors Affecting VO

2max
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Gender, Age and VO
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Effect of Bed rest on VO

2max
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Data from VA Convertino MSSE 1997




VO Classification

2max

for Men (mi/kg/min)

60 - 69 <16 16-22 23-30 31-40 41+




VO Classification for

2max

Women (ml/kg/min)

60 - 69 <13 13-17 18-23 24-34 35+




RER/RQ typically ranges from .70 to 1.0*




Estimated maximal heart rate may be 5 to 10% (10
to 20 bpm) > or < actual value.










Energy Systems
for Exercise




Anaerobic vs. Aerobic
Energy Systems




Energy Systems
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Energy Transfer Systems and Exercise
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Skeletal Muscle Fiber Types







Skeletal Muscle
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Glycogen Content LOW MED HIGH
Triglyceride Content HIGH MED MED/LOW

Myosin Heavy Chain (MHC) MHCIb MHClla MHCIId(x)
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Plot HR vs. O, Uptake or Exercise Intensity




Heart Rate and VO

2max
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1 MET = 0.0175 kcal/kg/min




D.8 to 1.5 , bt
during intense exercise can be in excess of 18
mM.
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Factors related to

lactate threshold Strenuous
exercise
« Low tissue oxygen
« Reliance on glycolysis /.

« Activation of fast-twitch
muscle fibers

+ Reduced lactate removal

Blood Lactate (mM)

Moderate
exercise
Light
exercise 2
Blood lactate
threshold: trained
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Percent of VO, .,



oxygen demand at the cellular level.
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Ventilatory Threshold
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Neither O, or lactate can be stabilized
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Severe *




used In the processes that restore the body to
a resting state and adapt it to the exercise just
performed.
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Fast component (Alactacid debt??) = when
prior exercise was primarily aerobic; repaid
within 30 to 90 sec; restoration of ATP and

CP depleted during exercise.

Slow component (Lactacid debt) = reflects
strenuous exercise; may take up to several
hours to repay; may represent re-conversion
of lactate to glycogen.







Questions???




