
 

How muscle cells control fatty acid uptake

March 15 2010

A new study from the Swedish medical university Karolinska Institutet
shows that the blood vessels and muscles of the heart can regulate the
uptake of fatty acids that we ingest through meat, milk products and
other food. The researchers behind the study have also identified the
way in which regulation is governed by the muscles themselves. The
results, which are published in the scientific journal Nature, open the
way for new forms of treatment for pathological fat accumulation in the
muscles which, in turn, increases the risk of type II (adult) diabetes and
cardiovascular disease.

Previous research has shown that the extreme, pathological accumulation
of fat in the muscles is an important contributory factor to the
development of insulin resistance and type II diabetes. It is therefore
important to understand and control how the uptake of fat from the
blood is regulated. The function of the blood vessels in this process has
remained largely unexplored despite the fact that fatty acids must be
transported through the cells of the vascular walls before they can be
taken up and metabolised by the working muscles.

In this present study, the researchers examined the biological function of
the VEGF-B protein, which signals from the muscles to the blood vessel
walls. They were able to show that levels of VEGF-B correlate to the
mitochondrial content and energy status of the muscles. Further, the
researchers showed that VEGF-B can control levels of fatty acid
transport proteins (FATPs) in the vascular wall. VEGF-B signalling from
the muscles to these cells led to an increase in FATPs and thus a greater
intake of fat through the vascular walls.
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"Mice that lacked either the VEGF-B protein or its receptors in the walls
of the blood vessels had a lower intake of fat to the muscles and the
heart, and less accumulation of fat in the different tissues," says
associate professor Ulf Eriksson, who led the study at Karolinska
Institutet's Department of Medical Biochemistry and Biophysics.
"Instead, we found that the residual fat accumulated in the white adipose
tissue, causing a slight weight increase in the mice."

However, their most striking finding was that the mice that lacked
VEGF-B, and that consequently had lower muscular fat uptake,
increased the uptake of sugar to the heart. Since insulin resistance and
type II diabetes in humans are characterised by high glucose levels and
the reduced uptake of sugar to the muscles, it is hoped that these results
can one day be developed into new treatments for several metabolic
diseases, including type II diabetes.

"There's a well-known correlation between fat accumulation in muscle
tissue and insulin resistance and adult diabetes," says Dr Eriksson. "We
are now making rigorous efforts to examine how we can affect insulin
signalling and reduce the level of blood glucose in diabetic mice by
blocking VEGF-B signalling."

  More information: "Vascular endothelial growth factor B controls
endothelial fatty acid uptake", Carolina E. Hagberg, Annelie Falkevall,
Xun Wang, Erik Larsson, Jenni Huusko, Ingrid Nilsson, Laurens A. van
Meeteren, Erik Samen, Li Lu, Maarten Vanwildemeersch, Joakim Klar,
Guillem Genove, Kristian Pietras, Sharon Stone-Elander, Lena Claesson-
Welsh, Seppo Yla-Herttuala, Per Lindahl & Ulf Eriksson, Nature, 14
March 2010.

Provided by Karolinska Institutet

2/3

https://medicalxpress.com/tags/insulin+resistance/


 

Citation: How muscle cells control fatty acid uptake (2010, March 15) retrieved 25 April 2024
from https://medicalxpress.com/news/2010-03-muscle-cells-fatty-acid-uptake.html

This document is subject to copyright. Apart from any fair dealing for the purpose of private
study or research, no part may be reproduced without the written permission. The content is
provided for information purposes only.

Powered by TCPDF (www.tcpdf.org)

3/3

https://medicalxpress.com/news/2010-03-muscle-cells-fatty-acid-uptake.html
http://www.tcpdf.org

