
 

Brain may play key role in blood sugar
metabolism and development of diabetes
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This is a close-up of a lab procedure in the diabetes research lab of Dr. Michael
Schwartz at the University of Washington in Seattle. Credit: Clare McLean

A growing body of evidence suggests that the brain plays a key role in
glucose regulation and the development of type 2 diabetes, researchers
write in the Nov. 7 issue of the journal Nature. If the hypothesis is
correct, it may open the door to entirely new ways to prevent and treat
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this disease, which is projected to affect one in three adults in the United
States by 2050. 

In the paper, lead author Dr. Michael W. Schwartz, director of the
Diabetes and Obesity Center of Excellence at the University of
Washington in Seattle, and his colleagues from the Universities of
Cincinnati, Michigan, and Munich, note that the brain was originally
thought to play an important role in maintaining normal glucose
metabolism With the discovery of insulin in the 1920s, the focus of
research and diabetes care shifted to almost exclusively to insulin.
Today, almost all treatments for diabetes seek to either increase insulin
levels or increase the body's sensitivity to insulin. 

"These drugs," the researchers write, "enjoy wide use and are effective
in controlling hyperglycemia [high blood sugar levels], the hallmark of
type 2 diabetes, but they address the consequence of diabetes more than
the underlying causes, and thus control rather than cure the disease." 

New research, they write, suggests that normal glucose regulation
depends on a partnership between the insulin-producing cells of the
pancreas, the pancreatic islet cells, and neuronal circuits in the
hypothalamus and other brain areas that are intimately involved in
maintaining normal glucose levels. The development of diabetes type 2,
the authors argue, requires a failure of both the islet-cell system and this
brain-centered system for regulating blood sugar levels . 

In their paper, the researchers review both animal and human studies
that indicate the powerful effect this brain-centered regulatory system
has on blood glucose levels independent of the action of insulin. One
such mechanism by which the system promotes glucose uptake by tissues
is by stimulating what is called "glucose effectiveness." As this process
accounts for almost 50 percent of normal glucose uptake, it rivals the
impact of insulin-dependent mechanisms driven by the islet cells in the
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pancreas. 

The findings lead the researchers to propose a two-system model of
regulating blood sugar levels composed of the islet-cell system, which
responds to a rise in glucose levels by primarily by releasing insulin, and
the brain-centered system that enhances insulin-mediated glucose
metabolism while also stimulating glucose effectiveness. 

The development of type 2 diabetes appears to involve the failure of
both systems, the researchers say. Impairment of the brain-centered
system is common, and it places an increased burden on the islet-
centered system. For a time, the islet-centered system can compensate,
but if it begins to fail, the brain-centered system may decompensate
further, causing a vicious cycle that ends in diabetes. 

Boosting insulin levels alone will lower glucose levels, but only addresses
half the problem. To restore normal glucose regulation requires
addressing the failures of the brain-centered system as well. Approaches
that target both systems may not only achieve better blood glucose
control, but could actually cause diabetes to go into remission, they
write. 

  More information: Michael W. Schwartz, Randy J. Seeley, Matthias
H. Tscho, Stephen C. Woods, Gregory J. Morton, Martin G. Myers, &
David D'Alessio. Cooperation between brain and islet in glucose
homeostasis and diabetes. Nature. 2013;503(7474). DOI:
10.1038/nature12709
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