
Introduction
This study investigates the effects various amounts of carbohydrates have on mitochondrial respiration (energy 
production) in fat cells. 

Conclusions

This study shows a reduction in mitochondrial respiration (energy production) from a high carbohydrate 
diet, implying less is being oxidized (burned) for energy. 

Amendments

Intro

Intro: Discovered in 1912 that people deficient in insulin had higher metabolisms. It is 
believed that some of that effect may be due to insulin's action on mitochondria in fat cells. 
Insulin creates a more coupled state (more efficient) of mitochondria. This study aims to find 
out if a higher carbohydrate diet reduces mitochondrial respiration (likely energy production) 
in fat. 

SD

Study Design (SD): After screening and drop outs, 27 people were included in the study. Then, 
the participants were split into 3 conditions - a low carbohydrate group, a moderate carbohydrate 
group, and a high carbohydrate group. Participants were men and women, all overweight. There 
were slightly more women in the high carbohydrate condition, but otherwise numbers were 
roughly equal (about 9 participants per condition).

All participants consumed a diet with a 40% calorie deficit to produce at least 10% weight loss -
after achieving this weight loss, they were bumped up to maintenance calories for 20 weeks at 
varying levels of carbohydrate consumption (Low, Moderate, High). Protein was kept the same 
across conditions at 20% of the diet. 

Low Condition: 20% of diet was carbohydrates. 
Moderate Condition: 40% of diet was carbohydrates. 
High Condition: 60% of diet was carbohydrates. 

Adipose (fat) biopsies were taken from the abdominal area and were taken at the beginning of 
the 20 weeks, then again 10-15 weeks into each condition's diet. 
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Figure 1
The researchers are adding different substrates to the fat cell mitochondria and seeing how 
much mitochondrial respiration occurs (this is a proxy for energy production). GM (Glutamate + 
Malate) stimulates Complex 1 of the mitochondrion. GMD (Glutamate + Malate + ADP) also 
activated the ATP Synthase (Complex 5). GMDS (Glutamate + Malate + ADP + Succinate) also 
activates Complex 2. FCCP creates a leak that ultimately leads to maximal respiration of 
mitochondria. For more details, look up "The Electron Transport Chain". White bars are Low 
Carb, Gray bars are Moderate Carb, Black bars are High Carb. 

Primary Results
- Basal respiration is unaffected by diet. 
- Maximal respiration is higher with the low and moderate carbohydrate diets. 

Take Away: High carbohydrate diets reduce mitochondria respiration, implying reduced 
oxidation/burning of carbohydrates. 

Note: Although the researchers point out the implications of the results, I think there's too much 
speculation here to assert that there is increased deposition of nutrients (fats, for example) in 
the fat cells solely based on this data. 
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