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Slender mice, heart disease and
diabetes—what do they have in common?

January 27 2016

WHITE ADIPOSE TISSUE

L I BROWN ADIPOSE TISSUE

Fat was cleared from the circulation by the activated brown adipose tissue,
leading to improved blood lipid levels and smaller amount of white adipose

tissue. Credit: PP Laurila
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Removal of a gene protected mice against arterial disease, and they
stayed lean even when they ate more. The phenomenon underlying this
beneficial phenotype is more active brown adipose tissue.

Scientists from Finland developed a mouse model which did not gain
weight or develop hardening of arteries, even when they were fed a high-
fat diet. The study was published by Science Translational Medicine.

The scientists removed the gene USF1 from mice to determine whether
USF1 was good or bad for metabolic health - it was already known that
the USF1 gene affects cholesterol and triglyceride levels in humans.
When USF1 was removed, the blood lipid profile became beneficial
regarding heart disease risk: mice lacking USF1 had low levels of
triglycerides and high levels of HDL-cholesterol, the exact opposite of
that observed in obese people or diabetics. Lower triglyceride levels
were due to their more rapid clearance from the circulation.

The scientists initially intended to focus on lipid levels and arterial
disease, but an unexpected discovery changed the course of the research:
the researchers found that the mice lacking USF1 stayed lean, even when
fed a high-fat diet. Meanwhile, the weight of normal mice was nearly
doubled in that period. Scientists began to investigate how such an
observation was possible.

The protection against weight-gain was not due to food consumption; the
slender USF1-deficient mice ate even more than normal mice. Increase
in physical activity did not account for the protection against weight
gain, either, because mice lacking USF1 actually moved less. There was
no difference in the absorption of nutrients in the intestine.

The secret lies in brown fat

When the researchers observed that mice lacking USF1 had increased
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oxygen consumption and carbon dioxide production, they knew they
were on the right track - this indicated that the mice had an increased
metabolic rate. The driver behind the increased energy expenditure was
discovered to be brown fat - whose activity was higher in mice lacking

USFI.

The function of the brown fat is to defend the normal body temperature
of the mice against cold by burning fat to generate heat. In mice lacking
USF1, the brown fat was active even at room temperature and at + 30 ?C
(86 ?F) burning fat and sugar molecules. Thus, the higher activity of
brown fat protected the mice against weight-gain.

While burning energy nutrients, the brown fat also cleared fats and
sugars from the circulation to be burned, acting like an efficient vacuum
cleaner. As a result, blood lipid levels improved, and importantly, the
arteries of the mice lacking USF1 were protected against vascular
disease, having only one fourth of the plaques compared to normal mice.

Finally, the researchers explored whether a small amount of USFI is also
beneficial in humans. By combining Finnish population samples, they
discovered a less active form of USF1, and showed that individuals
having this genetic variant also had improved blood lipid levels,
improved insulin sensitivity, and less blood vessel plaques than the
average population.

It has been previously thought that brown adipose tissue is present only
1n certain mammals, such as mice. However, recent studies have shown
that brown fat is also present in humans. As inactivation of USFI
protected the mice against obesity, diabetes, and vascular disease, and as
the beneficial effects of low USF1 levels were also shown in humans,
the researchers concluded that inhibition of USF1 might be a good
strategy to treat cardiovascular disease and diabetes.
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The lead author of the study, Pirkka-Pekka Laurila, started the study at
the lab of Academician of Science, Leena Peltonen, and the study was
further conducted in the laboratory of Matti Jauhiainen with Jarkko
Soronen at the National Institute for Health and Welfare, Finland, in
close collaboration with the research groups of Petri Kovanen, Samuli
Ripatti and Anu Wartiovaara at the University of Helsinki and the
research group of Patrick Rensen at the Leiden University. Scientists
from the Universities of Oulu, Turku and Tampere were also involved in
the study.

More information: Pirkka-Pekka Laurila & al. USF1 deficiency
activates brown adipose tissue and improves cardiometabolic health.
Science Translational Medicine 27 January, 2016.
stm.sciencemag.org/lookup/doi/ ... scitranslmed.aad0015
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