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PANEL: ENERGY BALANCE

Measurement of Energy Intake
Considerations

Measurement of Energy Expenditure

Technical considerations

Karl Kaiyala – University of Washington
Presentation: Normalization of Energy Expenditure

Introduction

Presenter
Presentation Notes
The decision whether to eat or not, and how much to eat in any given meal depends on a variety of intrinsic and extrinsic factors such as the time of day, energy state, emotions, or the sight, smell or taste of food.  

Therefore the number of calories consumed from day to day varies greatly.

Despite this food intake is adjusted over time as to promote the stability of body fuel stored as fat in a process known as energy homeostasis.



Energy Intake

Food intake expressed as total intake
- not normalized to g/body weight

For HFD studies, energy intake expressed as kcal, 
rather than grams

Animals singly housed

Considerations

Presenter
Presentation Notes
Animals singly housed – social interaction in cage.  Bully, picked on, changes in FI and BW

Express food intake as total intake – not normalized to g/bw.  Using this method, an ob/ob mouse would be characterised by hypophagia

Only time may be reasonable if the animals are smaller



Energy Expenditure
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Breslow et al., AJP 1999.

Normalizing Energy Expenditure

Presenter
Presentation Notes
BW at week 0 and week 10.  At Week 0, ob/ob animals already heavier and fatter than WT littermates.  

Concentrate at the 10 week period.  Animals are 55g vs half that of WT

This curve may be similar to many in which animals are susceptible to a HFD and we asked to help characterize their phenotype

This increase body weight attributed to XS fat mass

Over 25g in ob/ob mice – Therefore animals are ~50% fat mass compared to 10-15% for WT

Animals were placed in indirect calorimeter (Oxymax)



Breslow et al., AJP 1999.

Normalizing Energy Expenditure

Presenter
Presentation Notes
Remind you of the BW

Question:  How should you normalize the EE data?

VO2 animal : no change in EE

VO2 kg lbm: EE increased in ob/ob

VO2 kg 0.7: EE reduced in ob/ob

VO2 kg bw: EE reduced in ob/ob



QUESTION

What is the most appropriate 
way to normalize energy 
expenditure?

Karl Kaiyala

“Normalization of Energy Expenditure”



Measuring Energy Expenditure
Equipment

MMPC Machine

Seattle

Cincinnati

Vanderbilt

Yale

Case-western

Oxymax (CLAMS), Columbus Instruments

TSE Systems

Oxymax (CLAMS), Columbus Instruments

Oxymax (CLAMS), Columbus Instruments

Doubly-labeled water

CLAMS = Comprehensive Lab Animal Monitoring System



Measuring Energy Expenditure
Considerations

Temperature

Measurement of energy expenditure from CO2 production
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