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Atherosclerosis is one of the primary causes of cardiovascular disease and mortality. This
chronic immunometabolic disease evolves during decades in humans and encompasses
different organs and immune cell types, as well as local and systemic processes that
promote the progression of the disease. The most frequently used animal model to
study these atherogenic processes and inter-organ crosstalk in a short time frame are
genetically modified mouse models. Some models have been used throughout the last
decades, and some others been developed recently. These models have important
differences in cholesterol and lipoprotein metabolism, reverse cholesterol transport
pathway, obesity and diabetes as well as inflammatory processes. Therefore, the disease
develops and progresses differently in the various mouse models. Since atherosclerosis
is a multifaceted disease and many processes contribute to its progression, the choice
of the right mouse model is important to study specific aspects of the disease. We
will describe the different mouse models and provide a roadmap to facilitate current
and future atherosclerosis researchers to choose the right model depending on their
scientific question.
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ANIMAL MODELS

The pathophysiology of atherosclerosis in humans is a complex
process that is triggered by various risk factors, including
aging, hyperlipidemia, hypertension and diabetes, which lead
to an immunometabolic dysregulation. The study of the
immunometabolic processes and molecular mechanisms driving

the disease requires animal models that mimic the human
pathophysiology. Notably, there is no perfect animal model that
recapitulate all the features of the human disease. Several animal
models have been studied for atherosclerosis research over the
last decades, and all of them show advantages and disadvantages.
Different animal models can be chosen depending on the focus
of the research. In terms of human physiology similarities and
clinical relevance, non-human primates are the best model for
atherosclerosis investigation. However, non-human primates are
expensive to maintain, they develop the disease over a long time,
there is a high risk of infections, and they have high ethical
hurdles (5, 6). Alternative animal models should be cheaper,
easier to handle and reproduce the human disease as good as
possible (7). Moreover, they should be appropriate to perform
genetic, pharmacological and/or interventional studies.

OF MICE AND MEN

Mouse models meet these criteria at least in part and are thus are
the most common animal model used for atherosclerosis studies.
Nevertheless, mice also display major genetic and physiological
differences compared to humans (8). One of the most evident
difference between mice and humans resides in the lipoprotein
metabolism. Mice are considered as a high-density lipoprotein
(HDL) models since most of the cholesterol is transported in
HDL particles, and not in LDL as in humans. Consequently, mice
carry most plasma cholesterol in HDL particles and overall have
massively lower cholesterol levels, which confers atherosclerosis
protection due to an improved reverse cholesterol transport
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