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Brown adipose t issue benef icial for metabolism and glucose tolerance

Joslin Diabetes Center scient ists have demonstrated that  brown adipose t issue (BAT) has
beneficial ef fects on glucose tolerance, body weight and metabolism. 

The f indings, which may lead to new treatments for diabetes, appear in the upcoming issue of  the
The Journal of Clinical Investigation.

Unlike the more prevalent white adipose t issue (WAT or white fat) which stores fat , BAT (or brown
fat) burns fat  to produce heat. Studies in mice and humans have suggested that BAT also plays a
role in regulat ing body weight and metabolism. This has made BAT the focus of  considerable
interest  among scient ists and pharmaceut ical companies who are invest igat ing ways to use BAT
as a t reatment for obesity.

The Joslin researchers were interested in learning whether BAT is involved in glucose metabolism
and uncovering the mechanisms underlying BATs ef fects on metabolism and body weight. The
study involved the transplantat ion of  BAT from male donor mice into the visceral cavit ies of  mice
which were fed a standard or high-fat  diet .

By eight to twelve weeks following transplantat ion, the BAT-transplanted mice fed a normal diet
showed improved glucose tolerance, increased insulin sensit ivity, lower body weights and
decreased fat  mass. Three control groups, which had a WAT transplant, a glass bead implant or
surgery without t ransplantat ion, did not show any metabolic improvements. We were able to
establish that BAT transplantat ion af fects metabolism. This study provides further evidence that
BAT is a very important metabolic organ and a potent ial t reatment for obesity-related diseases
such as diabetes, metabolic syndrome and insulin resistance, says lead author Krist in I. Stanford, a
postdoctoral fellow in the Sect ion on Integrat ive Physiology and Metabolism.

The mice fed a high-fat  diet  also exhibited benef icial ef fects f rom BAT transplantat ion, including
improved glucose metabolism, decreased body weight and a complete reversal of  insulin
resistance result ing f rom excess fat  consumption. Previous studies of  BAT transplantat ion in mice,
which transplanted BAT in a dif ferent locat ion and had a shorter durat ion, did not show benef icial
ef fects.

The transplanted BAT affected metabolism throughout the body by increasing levels of  circulat ing
Interleukin-6 (IL-6). The researchers also found that BAT transplantat ion increased norepinephrine
and FGF-21. IL-6 has been shown in previous studies to increase energy product ion and decrease
body weight. When the researchers t ransplanted BAT from donor mice genet ically engineered not
to produce IL-6, the mice who received the transplants showed no metabolic improvements. This is
the f irst  study to demonstrate that an increase in BAT signif icant ly increases levels of  circulat ing
IL-6. It  suggests that an increase in BAT-derived IL-6 improves glucose metabolism throughout the
body, says senior author Laurie J. Goodyear, head of  the Sect ion on Integrat ive Physiology and
Metabolism.

The researchers are following up on the study by looking into other ways BAT may have benef icial
metabolic ef fects and further invest igat ing the funct ions of  IL-6 and other BAT-derived hormones,
says Dr Goodyear. Dr Stanford is studying the relat ionship between BAT and type 1 diabetes
(T1D), based on data f rom a collaborator that  suggests that BAT may help control glucose in T1D.
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Dr Goodyear and the research team are very interested in using their f indings to develop new
therapies for diabetes. We hope that manipulat ing BAT will help people with type 1 and type 2
diabetes, says Dr Goodyear.
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