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Laboratory 5: Resting Metabolic Rate
INTRODUCTION

This laboratory will introduce the science of indirect calorimetry to you.  To be more accurate, you will use expired gas analysis indirect calorimetry (EGAIC) to quantify resting metabolic rate.
EGAIC involves the measurement of three variables; ventilation, expired gas fraction of oxygen (FEO2) and expired gas fraction of CO2 (FECO2).  Typically, ventilation is measured on the expired side, but with our equipment, we measure ventilation on the inspired side, as this makes more sense given that inspired air is dryer and less prone to damage the ventilation device (we use a turbine).
Most research measures a person’s resting rather than basal metabolic rate (BMR), as true basal conditions would be when sleeping and during the early hours of the morning.  For research, resting metabolic rate (RMR) is performed during daylight hours, preferably after a 3-6 hour fast, and with the subject lying down (supine) in a darkened and quite location, but not asleep.  Thus, when RMR is measured correctly, it provides data extremely close to BMR values.

Measured RMR data is important, as for most U.S. citizens the RMR is the largest source of caloric expenditure. RMR varies with activity status, gender, age and body size (mass, height and surface area).  There is also inherent genetic variability with RMR.  Furthermore, RMR is very sensitive to exercise, caloric restriction, emotional state, drug ingestion (e.g. caffeine or ephedrine) and environmental stressors.  The opposing influences of caloric restriction (() and exercise (() on RMR make measurement of RMR and important component of the scientific understanding of weight (body fat) loss.

Purpose

To use the science of indirect calorimetry to quantify whole body energy metabolism from oxygen consumption (VO2), carbon dioxide production (VCO2), and thereby compute resting metabolic rate (RMR). 
Methods

Each member of your team should complete the following data collection conditions.
· Pre-test conditions need to be met.  The subject should not have eaten within 3 hrs, or exercised 12 hours prior to the test.  Also have the subject empty their bladder and bowels prior to any measurements.

· Measure height and weight.

· Prepare the subject for EGAIC using a face mask (ensure the mask seals to the skin (use the suitable sized mask (small, medium or large).

· Use a heart rate monitor to measure heart rate.

· Use the metabolic equipment (AIE systems) by running the newVO2 program.  Complete subject entry details and calibrate the turbine and analyzers, measure the delay time, and check signals.  If signals look OK, then proceed.  If signals are not detected, check all wiring connections and make sure all equipment and the pump is “on”.

· Connect the subject (supine position on the bench or on pads on the treadmill) to the turbine and expired air mixing bag.  Connect the mixing bag via the tubing to the pump.

· Once data is being collected, check all numbers to make sure they are reasonable.  If they are not, stop and repeat the calibration procedures.

· Ensure that the data collection conditions are quiet, lights dimmed, noise is low.

· Collect data for 20 min.  Manually record heart rate every 30 s.
· Ensure that the subject remains quiet but does not fall asleep.

· If the subject is cold, provide towels to cover their body.  If the subject is hot, alter the room air conditioning.  Try to have the room at 72 (F.

Data Processing

Import your data .txt file into the Data Processing option of the newVO2 program.  Use a breath averaging processing option, and then re-save the processed data.

Import the processed data .txt file into Excel.

Even though you have 20 min of data, assume that the initial 10 min involved adjustment to being supine and relaxed.  Thus, average your last 10 min of data for VO2 and RER.  Use the non-protein RER chart to get the Kcal/L value and then calculate RMR as the biological energy expenditure (Kcals/min).  Convert this value to Kcals/day.
Results

Present the 20 min of data in graph form for VO2, VCO2 and RER.
Present the RER as Kcals/day in a bar graph, along with other values you obtain from your references for comparison.
Discussion

Explain the factors that contribute to RMR.
Why does caloric restriction lower RMR?

Why is it important to maintain LBM as we age?

What has prior research revealed about how RMR changes for different conditions, or is different between different groups of subjects?
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