
Introduction
This study investigates how saturated fat differently affects overweight and lean individuals' insulin 
sensitivity.

Conclusions

This study shows impaired insulin sensitivity from saturated fat exposure to muscle cells 
derived from overweight individuals, but does not show the same effects in leaner 
individuals. 

Amendments

Intro

Intro: Abnormal muscle fat metabolism (within the muscle cells) leads to 
accumulation of fats within the muscle cells, it is believed, and this 
contributes to insulin resistance. Labs have indicated that a number of 
different types of fat molecules (like diacylglycerols and ceramides) play 
a causative role in insulin resistance. Exposure to fats by blood infusion 
over hours or days leads to reduced insulin sensitivity (greater insulin 
resistance). High circulating free fats in the blood stream increases 
insulin resistance in animal models, as well as in humans. 

Adiponectin is a hormone released by fat cells and improves insulin 
sensitivity (reducing insulin resistance) in muscle and in liver (by 
increasing fat oxidation and glucose uptake). It usually circulates in a 
globular form and is then truncated/cut to an active form, which can affect 
muscle by binding the adiponectin receptor. Adiponectin increases insulin 
sensitivity by increasing insulin stimulated glucose (blood sugar) uptake 
into the cells - this is possible through the activation of the AMPK 
molecule. Adiponectin's ability to activate AMPK is reduced in obese 
individuals.  
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Study Design/Figure 1
Researchers recruited 19 lean (24 BMI) and 16 overweight (35 BMI) 
women for the study. All participants were weight stable for the last year. 

Participants came to the laboratory fasted (12-18 hours) and had muscle 
biopsies taken, then the researchers plated these muscle cells on dishes 
and took measurements of fat utilization (fat oxidation), blood sugar 
uptake (glucose transport), insulin induced glucose transport, as well as 
insulin signaling in these cells without manipulation, then incubated with 
either nothing (control), 2mM palmitate (saturated fat), or palmitate 
(saturated fat + adiponectin) for 4 hours (this is the upper physiological 
level of palmitate found in the blood, but a supraphysiological 
concentration of adiponectin). 
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Table 1
The participants were the same age (middle aged, 47 years old), but had different 
BMI (higher on the obese individuals), higher fasting insulin (higher on the obese), 
higher insulin resistance (obese), lower adiponectin (obese), and higher leptin 
levels (obese). 
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Figure 2
The researchers are testing glucose uptake into the cells, with and without insulin stimulation, 
in lean and obese individuals. C = Control media (no added saturated fat or adiponectin); P = 
Palmitate (saturated fat) addition to the cells; P+gAd: Palmitate + globular adiponectin addition 
to the cells.

Primary Results
- Basal glucose uptake is the same for lean and obese. 
- Glucose transport/uptake was increased with insulin stimulation. 
- Glucose uptake was dampened by palmitate, but somewhat rescued by adiponectin (only in 
obese).

Take Away: Saturated fat (palmitate) reduces insulin mediated glucose uptake in obese 

derived muscle cells only (no such effect in lean derived muscle cells). However, adiponectin 
(at extremely high levels) recovers some of the insulin mediated glucose uptake in obese 
derived muscle cells only. 
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Figure 3
This data shows the expression levels of particular proteins/molecules that are key to the insulin 
signaling cascade within the muscle cells. Threonine and serine phosphorylation of Akt activate Akt. 
AS160 is a protein involved in the activation of the GLUT proteins that allow glucose into the cell from 
the media/blood (more phosphorylation at that location - threonine 642 - activates AS160 to allow 
more insulin signaling. C = Control media (no added saturated fat or adiponectin); P = Palmitate 
(saturated fat) addition to the cells; P+gAd: Palmitate + globular adiponectin addition to the cells.

Primary Results
- Total Akt levels are unaffected by palmitate. 
- Phosphorylation of Akt at Threonine is unaffected by palmitate. 
- Serine phosphorylation of Akt is reduced by palmitate, but somewhat recovered by adiponectin (in 
obese) 
- AS160 phosphorylation is reduced by palmitate, but not recovered by adiponectin (in obese).

Note: There are no loading controls for these proteins (except the total Akt) - so, we are simply taking 
the researchers' word that the conditions were equally measured - this enough to dismiss this data 
entirely, if you do not believe the researchers.

Take Away: Insulin signaling is somewhat dampened by palmitate (saturated fat) in obese 

derived muscle cells only, with a partial recovery when adiponectin is exposed to the cells. No effect 
is experienced in lean derived muscle cells. 
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