
Introduction
This study investigates the role fatty acids (fat molecules) have on insulin secretion. 

Conclusions

- Fatty acids (fat molecules) potentiate the release of insulin when glucose 
is present. 
- Fatty acids stimulate insulin independent of glucose. 
- Monounsaturated fats stimulate insulin more than saturated fats. 
- Fatty acids stimulate insulin by supplying added energy for the cell to 
release insulin, but also by binding a free fatty acid receptor on pancreas 
cells that leads to intracellular signaling stimulating insulin release. 
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1 The pancreas being exposed to fatty acids leads it to be "primed" for insulin release once it has 
been exposed to glucose (blood sugar). This priming is increased by the length of the fatty acid 
and increased saturation. 

1.

   
Fatty acids stimulate insulin secretion from human pancreatic islets at fasting glucose concentrations via mitochondria-dependent and -independent 

mechanisms ONE NOTE Page 2    



   
Fatty acids stimulate insulin secretion from human pancreatic islets at fasting glucose concentrations via mitochondria-dependent and -independent 

mechanisms ONE NOTE Page 3    



Figure 1
The researchers have isolated pancreas cells (islets) from brain dead human donors and plated them, 
then added glucose at a fasting concentration (low) or no glucose, and added fatty acids to the cell 
media (nourishing liquid) and measured insulin release. PA: Palmitate, Saturated Fat; PAO: 
Pamitoleic acid, Monounsaturated fat; SA: Stearic Acid, Saturated Fat; OA: Oleic Acid, 

Monounsaturated fat. [1A,B] These graphs are representative of the four fatty acids added to the 
static glucose media surrounding the pancreatic cells.

Primary Results
- Fatty acids stimulate insulin secretion from pancreatic cells. 
- Monounsaturated fats produced a stronger pancreatic insulin release than saturated fats. 

Take Away: Fat increases insulin release, with more released by monounsaturated fats. 
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Figures 2 & 3
The researchers have isolated pancreas cells (islets) from brain dead human donors and plated them, 
then added glucose at a fasting concentration (low) [Figure 2] or no glucose [Figure 3], and added fatty 
acids to the cell media (nourishing liquid). PA: Palmitate, Saturated Fat; PAO: Pamitoleic acid, 
Monounsaturated fat; SA: Stearic Acid, Saturated Fat; OA: Oleic Acid, Monounsaturated fat. [2A] This 
shows the oxygen consumption (a marker of mitochondrial energy production) with each fatty acid added, 
then (at the arrow) the researchers added a mitochondrial poison to reflect they are measuring what they 
intend. [2B] Oxygen consumption shown again, in bar graph form. [3A,B] These are the same 
experiments as Figure 2, but in the absence of glucose (only fatty acids added to media). 

Primary Results
- Glucose + Fatty acids increases mitochondrial oxygen use (energy production).
- Monounsaturated fat lead to more mitochondrial oxygen use (energy production).
- In the absence of glucose, all fatty acids do not increase mitochondrial oxygen use (energy production). 

Take Away: Glucose paired with fatty acids leads mitochondria to ramp up their energy production, 

using both substrates for energy, with an emphasis on monounsaturated fats increasing mitochondrial 
energy production more. However, when fatty acids are applied to the cells, there is no mitochondrial 
change. 
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Figure 4
The researchers have isolated pancreas cells (islets) from brain dead human donors and plated them, and 
added fatty acids to the cell media (nourishing liquid) with no glucose and measured insulin release. PA: 
Palmitate, Saturated Fat; PAO: Pamitoleic acid, Monounsaturated fat; SA: Stearic Acid, Saturated Fat; OA: 

Oleic Acid, Monounsaturated fat. [4A,B] These graphs are representative of the four fatty acids added to 
the media surrounding the pancreatic cells, without glucose.

Primary Results
- Fatty acids, alone, stimulate insulin release. 
- Monounsaturated fats, again, stimulate insulin release more. 
- Compared to Figure 1, there seems to be less of a sustained release of insulin when only fatty acids are 
present. 

Take Away: Fatty acids, alone, stimulate insulin release (more so with monounsaturated fats), but the 

release duration is shorter and less pronounced. 
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Figure 5
The researchers are testing the insulin secretion in pancreatic cells with no glucose, only palmitate and oleic acid 
(both monounsaturated fats seen in previous figures), but they are adding a drug that inhibits the use of fatty 
acids for energy (Tria) and another drug (DC) that inhibits the cellular signaling within the cell from reacting to the 
Free Fatty Acid Receptor (FFAR) on the cell - making it insensitive/not recognize fatty acids binding this energy 
independent pathway thought to stimulate insulin release. 

Primary Results
- Monounsaturated fats increase insulin release (independent of glucose). 
- Inhibiting fatty acid use for energy inhibits insulin release. 
- Inhibiting fatty acid stimulating the cell receptor that stimulates insulin release, inhibits insulin release. 

Take Away: Insulin release from the pancreas from fatty acids is likely through fatty acids being used for 

energy, which leads to insulin release, but also through an energy independent pathway that uses fatty acids 
binding to the outside of the cell using the free fatty acid receptor (FFAR). 
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