Oxygen uptake: W x VO2max 
John (24, BW 85kg) VO2max of 85mL/kg/min 
Est. 220-24 = 198 max HR

Jack (18, BW 65kg) has VO2max of 45.8mL/kg/min. Est. 202 max HR

Look at VO2max relative to bodyweight. 
Jack has better aerobic fitness than John 

Q: Henriette runs at 50% of VO2max. Calculate SV

VO2max = 42mL/kg/min
Age: 24. Resting HR = 60. 
Resting BP = 118/64mmHg
Arterial O2 is 250 mL, venous O2 is 80mL
Height: 1.56m. Weight: 58kg. 
HR at 50% of VO2max = 128
BP at 50% of VO2max = 138/70mmHg

CO = HR x SV
      = 128 x SV
VO2 = (a-v O2 difference) x CO 
21   = ((250-80)) x (128 x SV)
0.056L = SV.

Structure & function of arteries
Distribution of Blood

Blood Flow Through the Systemic Circuit
Pressure = 0 mm Hg

Question
What factors determine the rate of flow of a fluid through a system?
· Pressure (driving force)
· Resistance (diameter of tube, plaque on walls, viscosity of liquid)

 

Driving force is the pressure gradient
P1-P2 (P at start – P at end)

↑ length = ↓ flow, resistance ↑
↑ radius = ↑ flow, resistance ↓
↑ viscosity = ↓ flow, resistance ↑
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Q = Volume flowrate 	r = radius of tube
N = viscosity		l = length of tube

Which factors can vary in a physiological sense?
Pressure, radius, viscosity

Blood Pressure
Because of pulsatile nature of BP in arterial system, BP is expressed as Mean Arterial Pressure (MAP)
Diastole takes longer.

		



Normal Blood Pressure
Physicians typically express systolic and diastolic blood pressure (i.e. SP/DP)
Normal is about 120/80 mmHg
Pre-hypertensive (>120/80 to <140/90)
Clinically hypertensive = >140/90mmHg

Cardiovascular Adaptation
Cardiovascular Response to Exercise

Light exercise
Extensive vasodilation occurs in tissues:
· Increasing circulation
The body wants to maintain BP. To do this, we must increase cardiac output
· Increase HR or SV

Heavy exercise
High levels of blood flow needed by skeletal muscles, lungs, and heart
Cardiac output increases to maximum:
· about four times resting level
Restricts blood flow to “nonessential” organs (e.g., digestive system)
Blood supply to brain is unaffected


Units of Energy
Calories
· Heat energy to raise temperature of 1g H2O by 1o C
1 kcal = 1L H2O by 1 degree C
Joule (J) or Kilojoule (KJ)
· 1 kcal = 4.19KJ
1 calorie commonly refers to 1 kcal

Energy Expenditure

Question
How can you determine the amount of energy that is required to perform a particular task or exercise?

Law of Energy Conservation:
Energy cannot be created or destroyed, only converted from one type to another

Energy
Used the stored chemical energy to produce mechanical energy
Some energy is lost through cellular respiration

A Calorimetric Chamber
Measures air coming out (CO2) and O2 brought in, with a cooling circuit

Indirect Calorimetry
Measures energy expenditure by measuring O2 consumption
Assumes ~ 5Kcal/1L O2 consumed (depends on RER)
Much more commonly reported in O2 values

Substrate Utilization
Pyruvic acid → Acetyl CoA, CO2 created as a by-product from glycolysis and Krebs cycle

Measuring Oxygen Consumption and Carbon Dioxide Production
Measuring VO2 and VCO2 requires a mask and/or a treadmill

Respiratory Exchange Ratio
The ratio between volume of CO2 released (VCO2) and O2 consumed (VO2)



RER at rest is usually 0.78-0.80

Determining Substrate Utilization

Carbohydrate: 6 O2 → 6CO2
Fat: 23 O2 → 16 CO2
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