
Introduction

This study aims to show the effects of saturated fat palmitate on various markers of cell 
health.

Conclusions

Palmitate (saturated fat) reduces cell energy production, cell 
death.

Palmitate (saturated fat) increases lipid droplets in the cells. 

Palmitate (saturated fat) increases oxidative stress in the cells. 

Amendments

This study has a series of issues, as discussed in each figure. 
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Fatty acids (fat molecules) are distinguished from 
one another by the presence of double bonds 
between the carbon atoms that make the fat 
molecule. Saturated fats do not contain double 
bonds, and unsaturated fats do. Fats are used for 
energy production, but an excessive amount of 
these fats may lead to cell toxicity that contribute to 
insulin resistance, atherosclerosis, and coronary 
heart disease. Saturated fats tend to be more 
harmful than unsaturated fats. 

The liver is site of high metabolism that serves 
many key functions like the production of new 
proteins, glycogen (glucose/sugar) storage, 
hormone production, and detoxing the body of 
accumulating molecules. So, liver cells are full of 
organelles (cell components) that help in these 
functions - so the healthy function of these 
organelles is critical for regulating cell health. As 
one example, the endoplasmic reticulum is 
responsible for protein production, fat molecule 
processing, carbohydrate processing, and detoxing. 
Proteins that are misfolded therein are moved to 
the lysosomes to be destroyed. 

Palmitic acid (saturated fat) is the most common fat 
in animals, plants and overload of this saturated fat 
leads to cell death. 

1.
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Figure 1
The researchers are measuring the amount of lipid droplets found 
in the cells with varying exposure to palmitate (saturated fat). 
These experiments were done in Chang cells (extremely similar 
to immortal HeLa cells). 

Primary Results:
- With increasing concentration of palmitate, there are increases 
in lipid droplets. 

Take Away: Increasing levels of saturated fat (palmitate) leads to 
increases in lipid droplet formation within the cells. 

Figure 2
[A] This shows measures of ATP (cellular energy) production. 
[B] This shows imaging of a lysosome protein (a protein that is 
key for degradation/destruction of large components of the cell) 
known as LAMP with and without palmitate addition. [C] This is 
a measure of a protein known as Calnexin (with and without 
palmitate), which is a chaperone protein that binds unfolded 
(immature) proteins and traffics them within the endoplasmic 
reticulum - an accumulation can signifiy more immature proteins 
are being retained in the endoplasmic reticulum instead of being 
trafficked out of the endoplasmic reticulum. [D] This is a 
measure of mitochondria (with and without palmitate). [E] This is 
a protein quantification of the amount of calnexin and the 
amount of LAMP that is present with increasing doses of 
palmitate for 24 hours. 

Primary Results
- ATP levels drop with more palmitate added to cells. 
- LAMP protein seems to increase with palmitate exposure. 
- Calnexin seems to increase with palmitate exposure. 
- Mitochondria may decrease with palmitate exposure. 

Note: There is a lot wrong here in terms of data presentation -
first, the microscope images should be quantified to get an 
accurate representation of the effects (if we only go by our eyes, 
we can deceive ourselves), and secondly, there should be a 
loading control for the protein quantification in E - there is none. 

Take Away: ATP production lessens with increases in palmitate 
(saturated fat) exposure. There may be an increase in lysosome 
and calnexin levels and potential reduction in mitochondria 
(Speculative).
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Figure 3
[A] Here the researchers are measuring the amount of 
surviving cells after exposure to increasing palmitate 
concentration. [B] The researchers are measuring the cell 
cycle progression (meaning, the stage in cell division) the 
cells end up when exposed to increasing palmitate levels. 

Primary Results
- Cell viability reduced with increasing palmitate 
concentrations. 
- Cell cycle progression is unfazed by palmitate addition 
until 250uM, where there is more in Sub-G, G2, and less in 
G1. 

Take Away: Cells die when exposed to more palmitate, 
but this has little effect on cell cycle progression (cell 
division) unless extremely high concentrations are used, 
where there are more cells in Sub-G, indicating cell death, 
but (potentially) also more cells growing from G1 to G2. 
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Figure 4
[A] This data shows the amount of reactive oxygen species 
when the cells are exposed to increasing concentrations of 
palmitate. [B] These are images of NRF2 expression, which is 
a master regulator of antioxidant genes, with and without 
palmitate. [C, D] These are images of superoxide dismutase 
(SOD), which eliminates reactive oxygen species (it is an 
antioxidant) with and without palmitate. 

Primary Results
- There is an increase in reactive oxygen species with 
increased palmitate. 
- There is an increase in antioxidant molecules/proteins with 
the addition of palmitate. 

Take Away: There is an increase in reactive oxygen species 
and ROS stress on the cells when cells are exposed to 
palmitate. 
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Figure 5
This image shows phagosome formation with extremely high 
levels of palmitate (250uM). 

Note: This should have had a control image, as well as an 
image with far less palmitate addition, because at such high 
concentrations, it is possible the effect is not from palmitate, 
but because of the astronomical bombardment of any 
molecule. 

Figure 6
These are mostly measures of cell death proteins (Cyt C, 
caspase 9, caspase 3, PARP, etc.). 

It's tough to read, because their loading control is horrid 
and the majority of real effects seem to hinge the high 
palmitate condition only (250uM). 
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Figure 7
[A] The researchers are adding inhibitors for various cell 
processes that may contribute to cell death and cell stress with 
the addition of increasing concentrations of palmitate. [B] They 
do the same, but they measure cell cycle progression (cell 
division). 

Primary Results
- Caspase inhibitors, p53 inhibitors, and ER stress inhibitors allow 
for better cell survival.
- Cell cycle progression normalizes some with caspase inhibitors.

Take Away: Presumably, if you relieve some pressure from the 
cell by eliminating certain triggers of cell death, it allows the cells 
to survive better when exposed to palmitate. 
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