
 

Examining how poor diet damages blood
vessels
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Obesity induces organ-specific changes in ECs. a, Experimental design; n = 3
animals per group. The FACS plot shows exemplary gating for CD31+CD45low

cells; sc, subcutaneous; vis, visceral; mo., months. b, Uniform manifold
approximation and projection (UMAP) clustering of ECs from seven organs of
mice on a WD or chow diet after filtering. Colors correspond to the organ from
which the ECs were derived. Each dot represents a single EC; n = 3 animals per
diet. c, Number of ECs analyzed from each organ after filtering out low-quality
cells and non-ECs. d, Schematics of major vessel types. e, Number of DEGs
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(adjusted P value of 0.1) in ECs from the different organs of obese versus
control mice in (1) art, (2) cap and (3) ven. f, Correlation of gene expression
changes in obese versus control conditions across art, cap and ven ECs. Genes
showing a | log (FC) | > 0.1 in any tissue for the indicated EC population were
used to collate the list of genes used for these analyses. A Pearson r value for
each comparison is provided. Adjusted P value indicates adjustments for
multiple comparisons using the Benjamini–Hochberg method (e). Credit: Nature
Metabolism (2022). DOI: 10.1038/s42255-022-00674-x

Over the course of the last several decades, the rate of obesity has
progressively increased and is now one of the leading causes of death
worldwide—650 million adults are classified as obese. The World
Health Organization (WHO) defines obesity as the accumulation of
excessive fat in the body creating risks for a healthy life. The main
causes: changing diets and lifestyles. But what are bad eating habits
doing to our blood vessels?

A research team led by Bilal Sheikh from the Helmholtz Institute for
Metabolic, Obesity and Vascular Research (HI-MAG) of Helmholtz
Munich and Leipzig University's Faculty of Medicine investigated how
obesity impacts blood vessels' structure at a molecular level.

The team's research, now published in Nature Metabolism, illustrates that
metabolic disease affects blood vessels in different organs of our body in
a unique way. For instance, blood vessels in the liver and fat tissue
struggle to process the excess lipids, kidney vessels develop metabolic
dysfunction, lung vessels become highly inflammatory, and transport
across the brain vessels is defective.

"As vascular dysfunction drives all major pathologies, from heart failure
to atherosclerosis and neurodegeneration, our research shows how bad
eating habits molecularly promote the development of diverse diseases,"
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explains Dr. Olga Bondareva, the first author of the study.

"We want to elucidate molecular mechanisms of obesity in order to be
able to offer patients tailor-made therapies in the future," adds HI-MAG
director Professor Matthias Blüher. Blüher has been conducting research
on morbid obesity at Leipzig University for years. The present study also
involves scientists from Leipzig who work in the fields of cardiology and
laboratory medicine.

The researchers then asked whether a healthy diet could reduce the
disease-causing molecular signatures induced by a bad diet. Their results
show that a healthy diet can indeed improve the molecular health of
blood vessels, albeit only partially. For instance, the blood vessels in the
liver recovered nearly completely, but blood vessels in the kidneys
retained the disease signature, despite a healthy diet and significant
weight loss. This means that some of our blood vessels can develop a
"memory" of metabolic disease, which is difficult to reverse.

  More information: Olga Bondareva et al, Single-cell profiling of
vascular endothelial cells reveals progressive organ-specific
vulnerabilities during obesity, Nature Metabolism (2022). DOI:
10.1038/s42255-022-00674-x
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