
 

Bears' seasonal hibernation linked to changes
in gut microbes
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The brown bear (Ursus arctos). Credit: Ole Fröbert

Each year, as bears prepare to hibernate, they gorge themselves on food
to pack on fat. And yet, despite the rapid weight gain, the animals
somehow avoid the health consequences so often associated with obesity
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in humans. Now, researchers reporting in Cell Reports on February 4
show that the bears' shifting metabolic status is associated with
significant changes in their gut microbes.

Fredrik Bäckhed of the University of Gothenburg in Sweden, who led
the new study, said he was particularly struck by the discovery that the
bears' summer gut microbiota includes microbes that take in more
energy from the diet.

"The restructuring of the microbiota into a more avid energy harvester
during summer, which potentially contributes to the increased adiposity
gain without impairing glucose metabolism, is quite striking," he said.

Bäckhed and his colleagues showed more than 10 years ago that the
composition of the gut microbiota can influence the amount of energy
harvested from the diet. Much more recently, they found that the
microbiota also shifts in people who are obese and in those with type 2
diabetes. That led them to wonder whether changes to the microbiota
might also be important in hibernating brown bears in the wild.

The researchers collected fecal samples from wild bears during
hibernation and in the active period and analyzed the microbes living
within those samples. The hibernation microbiota showed reduced
diversity, they report. The identity of the microbes in the guts shifted
from more Firmicutes and Actinobacteria to more Bacteroidetes. The
researchers also observed changes in several metabolites involved in
lipid metabolism, including triglycerides, cholesterol, and bile acids,
over the course of the season.
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https://phys.org/tags/microbiota/
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This visual abstract depicts how the microbiota and serum metabolites in brown
bears differ seasonally between hibernation and active phase. Colonization of
mice with a bear microbiota promoted increased adiposity. These findings
suggest that seasonal microbiota variation may contribute to metabolism of the
hibernating brown bear. Credit: Sommer et al./Cell Reports 2016

3/5



 

To further explore whether those changes in the microbiota might drive
the shift in metabolism, the researchers transferred the bears' summer
and winter microbiota into germ-free mice in the lab. Mice colonized
with a summer bear microbiota showed greater weight and fat gain than
mice colonized with a winter bear microbiota, they report. What's more,
despite their increased weight, mice colonized with summer bear
microbiota showed no differences or even a slight improvement in their 
glucose metabolism compared to mice colonized with a winter
microbiota.

Further investigation of the metabolites circulating within those mice
also showed some similarities to the bears, suggesting that the bears'
seasonal metabolic status had been partially transferred to the rodents via
those microbes. Bäckhed said the findings lead him to think "that the
microbiota may be a more important switch for energy metabolism and
cold adaptation than previously appreciated."

Interestingly, Bäckhed noted, another recent report in Cell suggests a link
between the microbiome and exposure to cold temperatures. Bäckhed's
team is now exploring this link through additional studies.

They also say it's possible that the findings in bears might suggest new
strategies for managing obesity in humans.

"I think it's too early [to say], as I consider this being very basic science,"
Bäckhed said. "However, if we learn more about which bacteria and the
functions that promote and/or protect against obesity [in hibernating 
bears], we may identify new potential therapeutic targets."

  More information: Cell Reports, Sommer et al.: "The gut microbiota
modulates energy metabolism in the hibernating brown bear Ursus
arctos" dx.doi.org/10.1016/j.celrep.2016.01.026
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