RER and Energy Expenditure

Pop Quiz from Wednesday
Slide #19 from Lecture 16 (March 13)
50% of 42 x 58 = (250-80) x 128 x SV
0.0559L of blood (per beat)

If a blood vessel doubles size of its radius, blood flow will be 16x as much.(24)

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

Indirect Calorimetry
Measures energy expenditure by measuring  O2 consumption
Assumes ~5kcal/1L of O2 consumed
Depends on Respiratory Exchange Ratio (RER)

RER = VCO2/VO2
Much more commonly reported in O2 values

Substrate Utilization: 
RER of O2 to CO2 = 1
In fat molecule, RER = ~ 0.7
Table of values will be given in the exam

Resting Metabolic Rate (RMR)
Minimum amount of energy required by the body to sustain basic cellular function
· Body mass (especially fat free mass)
· Body surface area
· Ranges from 1,100-2,500 kcal/day
· When activity is added, daily caloric expenditure is 1,700-3,100kcal/day. 

If average VO2 is 0.35L/min and RER is 0.80, what is the daily energy expenditure in kcal?

RER  = 0.80  LO2 = 48kcal
0.35x60x24 = 504L of O2 a day x 48 = 24192 kcal 

At rest, brain, heart & lungs use oxygen. 
More muscle mass – burn more energy during exercise, not at resting

Measure Resting Metabolism
Protein, caffeine – harder to digest

Metabolic Rate During Submaximal Exercise
Metabolism increases in direct proportion to the increase in exercise intensity
During exercise at a constant power output (work rate), VO2 increases from its resting value to a steady value within 1-2 minutes
There is a linear increase in VO2 with increases in power output (work rate)

Average MET = 35 mL/kg/min
11 MET = 11 x 35 = 385 mL/kg/min

Calculations
1. RER after eating Mars Bar = 0.8
2. How much oxygen needed to consume to burn the bar off?
3. How long would it take to burn it off at 60% of VO2max on a treadmill? (VO2max = 40mL/kg/min, body weight = 65kg)

RER = 0.80  4.8kcal/L of O2
  




24 ml/kg/min x 65kg = 1560mL/min
1.56 L/min is oxygen consumption rate







Respiratory

Physiology of Physical Activity

Transportation of Oxygen (O2) and Carbon Dioxide (CO2)
Pulmonary ventilation (breathing): movement of air into and out of the lungs
Pulmonary diffusion: Exchange of O2 and CO2 between lungs and the blood

Anatomy of the Respiratory System
Upper Respiratory Tract: Filters, warms, and humidifies the air
Lower Respiratory Tract: Conducts air to respiratory zone 

Pulmonary Ventilation

2 pleura in between lungs with fluid surrounding
If hole in pleura, lung will collapse

Flow of gas 
What factors commonly vary in physiological sense during a given bout of exercise to alter air flow?

Boyle’s Law
If temperature is constant:
Pressure1 x Volume1 = Pressure2 x Volume2 

Mechanics of Breathing
(Copy picture, Youtube Boyle’s Law)

Inhalation: External intercostals

Cannot ever completely empty lungs

Lung Volumes Measured by Spirometry 

Pulmonary Ventilation

[bookmark: _GoBack]Vital Capacity: Maximum a person can exhale following maximum inhalation

Read up: Chapters 7 and 8
