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Exploring how the liver immune system eats
up 'bad cholesterol’
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A new study from Karolinska Institutet in Sweden reveals that immune
cells in the liver react to high cholesterol levels and eat up excess
cholesterol that can otherwise cause damage to arteries. The findings,
published in Nature Cardiovascular Research, suggest that the response
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to the onset of atherosclerosis begins in the liver.

Cholesterol is a type of fat that is essential for many functions in the
body, such as making hormones and cell membranes. However, too
much cholesterol in the blood can be harmful, as it can stick to the walls
of the arteries and form plaques that narrow or block the blood flow.
This results in atherosclerotic cardiovascular disease, the primary
underlying cause of heart attacks and strokes, and the leading cause of
death worldwide.

The liver responded immediately

In the current study, researchers wanted to understand how different
tissues in the body react to high levels of LDL, also called "bad
cholesterol," in the blood. To test this, they created a system where they
could quickly increase the cholesterol in the blood of mice.

"Essentially, we wanted to detonate a cholesterol bomb and see what
happened next," says Stephen Malin, lead author of the study and
principal researcher at the Department of Medicine, Solna, Karolinska
Institutet. "We found that the liver responded almost immediately and
removed some of the excess cholesterol."
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A conserved KC response at the initiation of acute APOB dyslipidemia. a,
Transcript per million (TPM) as determined by mRNA-seq for the 10
differentially expressed genes common to both APOE cKO (n =4 versus n = 4)
and D374Y (n =2 versus n = 2) 10 d after tamoxifen treatment. b, Expression of
the conserved day 10 differentially expressed genes in myeloid cell clusters
generated according to ref. ¢, Secreted IL18BP (ng ml™") in APOE cKO and
D374Y versus respective littermate controls 10 d after tamoxifen administration
(n =4 APOE cKO and n = 5 littermate control mice; n =6 D374Y andn =15
littermate control mice). d, TPM values for five of the 10 conserved genes
whose upregulation is maintained after 20 weeks on an HFD (n = 3 APOE cKO
and n = 2 littermate control mice; n = 4 D374Y and n = 2 littermate control
mice). All plots are *s.e.m. Two-sided r-test (¢). cDC, conventional dendritic

cell; Mac, macrophage; Mig., migratory. Credit: Nature Cardiovascular Research
(2024). DOI: 10.1038/s44161-024-00448-6

However, it wasn't the typical liver cells that responded, but a type of
immune cell called Kupffer cells that are known for recognizing foreign
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or harmful substances and eating them up. The discovery made in mice
was also validated in human tissue samples.

"We were surprised to see that the liver seems to be the first line of
defense against excess cholesterol and that the Kupffer cells were the
ones doing the job," says Stephen Malin. "This shows that the liver
immune system is an active player in regulating cholesterol levels and
suggests that atherosclerosis is a systemic disease that affects multiple
organs and not just the arteries."

Several organs could be involved

The researchers hope that by understanding how the liver and other
tissues communicate with each other after being exposed to high
cholesterol, they can find new ways to prevent or treat cardiovascular
and liver diseases.

"Our next step is to look at how other organs respond to excess
cholesterol and how they interact with the liver and the blood vessels in
atherosclerosis," says Stephen Malin. "This could help us develop more
holistic and effective strategies to combat this common and deadly
disease."

More information: Kupffer cells dictate hepatic responses to the
atherogenic dyslipidemic insult, Nature Cardiovascular Research (2024).
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