Laboratory #10 - Determination of Maximum Oxygen Uptake
1. You have been asked to set up a lab for testing maximum oxygen consumption.
Itemize all of the equipment that you will need.
EASY WAY TO REMEMBER!!

· Weighing scale
· Electrically braked bicycle Ergometer
· Heart Rate Monitor
· Stop Watch
· Low Resistance Respiratory  Valve plus Mouthpiece
· Noseclip
· Collins Non-Kinkable Hose
· Electronic Carbon dioxide analyzer
· Electronic Oxygen analyzer
· Calibration gases for gas analyzers
· Mercury barometer
· Mouthpiece sterilizing solution
· Meteorological balloons
· Ventilation meter
· 2-way valve
· Subject
2. In the maximum oxygen uptake test, what is the purpose of measuring barometric pressure and gas temperature?
Respired saturated gas and volume are measured at ambient temperature and will need to be corrected to body temperature and pressure saturated in order to be correct. To apply correction factor, we must first know the actual ambient temperature and pressure which we measure with a thermometer and barometer.
We can also add: WE NEED THESE TO CALCULATE THE STPD FACTOR. WE USE THE STPD FACTOR FOR……
3. What is the partial pressure of a gas? What is vapor pressure?
Partial pressure refers to the pressure exerted by an individual gas in a mixture of gasses. 
The vapor pressure of a liquid is the equilibrium pressure of a vapor above its liquid (or solid); that is, the pressure of the vapor resulting from evaporation of a liquid (or solid) above a sample of the liquid (or solid) in a closed container. 
4. List three criteria which can be used to determine whether or not a subject has really exercised to exhaustion and reached VO2 max in a maximum oxygen uptake test performed on a bicycle ergometer.
a. The oxygen consumption ceases to increase linearly with increasing work rate and approaches a plateau, the last two values agreeing within + 2 ml/kg/min
b. Heart rate should be close to the age-predicted maximum (220 - age).
c. Blood lactate levels should be 8 millimoles/liter or greater, 3-5 minutes post exercise. 
d. Respiratory exchange ratio (VCO2 divided by VO2) should be greater than 1.10.
e. Subjective observations - the subject looked exhausted

5. Describe the shape of a typical graph of VO2 versus power output and give a physiological explanation for shape of this graph.
[image: ]
As power output increases so does oxygen consumption. However, a point is reached where power output can continue to increase without the associated rise in oxygen consumption.

6. Describe the shape of a typical graph of heart rate versus VO2 and give a physiological explanation for shape of this graph.
[image: ]
During exercise, the heart rate responds by increasing, as does the delivery of oxygen to the body……
The reason is that heart pumps more as VO2 increases.
7. Is it more appropriate to express VO2 max, in liters per minute or in milliliters per kilogram of body weight per minute? Explain.
Milliliters per kilogram of body weight per minute.
Heavier people tend to have larger oxygen consumptions because of the larger tissue mass. Converting to oxygen consumption per unit to body weight tends to equalize the differences between sizes of subjects.
8. Outline the chain of steps in the movement of oxygen from room air to its ultimate utilization in skeletal muscle. Which "link" in the chain normally limits oxygen transport and uptake during maximum exercise in healthy individuals?
From room air, oxygen goes to → nasal passages →pharynx →larynx →trachea →bronchi →bronchioles →alveolar passages →alveoli →RBC/hemoglobin →-alveolar capillaries →pulmonary veins →left atria →mitral valve →left ventricle →aortic valve →aorta→systemic arteries →arterioles →capillaries →tissues →dissociates to tissues →used by tissues in aerobic metabolism (utilization in skeletal muscle) 
[bookmark: _GoBack]Limiting factor is the ability of the blood to carry oxygen.
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