
Intro

Intro: Insulin has many roles across the body. Fat tissue/cells respond to insulin by 
increasing lipogenesis (fat formation) and adipogenesis (fat cell formation), and 
inhibiting lipolysis (fat breakdown). 

White fat and brown fat are different in that white fat cells are mainly for storage of fat 
molecules and use very little energy, brown fat cells also store fat, but are significantly 
more energetically costly (and have more mitochondria). 

This study aims to find out how insulin affects mitochondria, specifically. 

Introduction
This study investigates how insulin affects UCP and PGC1alpha proteins in fat cells - thereby impacting 
mitochondrial metabolism. 

Conclusions

Insulin leads to spot specific fat gain. 

Insulin reduces fat mitochondrial oxygen consumption (activity).

Insulin reduces UCP and PGC1alpha levels. 

Amendments
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Figure 1
[A] Mice were injected with insulin or PBS (control, not insulin) and their body weight was measured 
at the beginning, then again 28 days later. [B] Fat mass was measured across multiple sites of fat 
tissue with and without insulin addition. [C] Fat mass normalized to body weight (takes A and B 
together. 

Primary Results
- Insulin increases body weight. 
- Insulin increases fat mass in select regions of the body, but lowers fat mass around the 
gastrocnemius (a muscle in the leg). 

Take Away: Insulin increases body weight and select areas of the body become fatter, except 

around muscle, where fat mass reduces. 
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Figure 2
[A] This is a measure of food consumption across 24 hours in the insulin vs PBS (control) treated 
mice. [B] Oxygen consumption by the mice. [C] Amount of physical activity by the mice. 

Primary Results
- Consumption was not different between groups. 
- Oxygen consumption was lower in the insulin treated group. 
- Physical activity was identical between groups. 

Take Away: This implies food consumption and activity were unaffected by insulin, but 

oxygen consumption (a measure of aerobic metabolism) was reduced with insulin. 
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Figure 4
These are all various measures of mitochondrial activity in three sections of body fat (perirenal, 
subcutaneous, interscapular). [C, F, I] This is a measure of electron flux through complex 2 of the electron 
transport chain (a key series of proteins that allow for the production of cellular energy).

Primary Results
- Insulin reduces the potential activation of mitochondria in subcutaneous and interscapular fats.

Take Away: Mitochondria are less active with insulin addition across select fat areas. 

s
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Figure 5
This data shows the amount of PGC1a (a mitochondria synthesis marker/protein) and UCP (a protein that makes 
mitochondria less efficient) in the three fat tissue sites measured before, between control (PBS) and Insulin 
treatment mice. 

Primary Results
- PGC1a and UCP are unaffected in the perirenal fat. 
- PGC1a and UCP are reduced with insulin treatment in both other fat tissues. 

Take Away: Two proteins/molecules/factors that influence mitochondria amount and efficiency are 

reduced by insulin in two of the three fat tissues tested. 
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