
 

One hormone shot put diabetic mice into
long-term remission, study says
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In research that may point the way to new
treatments for Type 2 diabetes, obese and diabetic
mice who got a single shot of a growth-promoting
peptide directly into their brains experienced
lasting remission from the disease without any
sustained changes to their diet or their weight. 

A week after researchers injected a low dose of
synthesized mouse Fibroblast Growth Factor 1 -
FGF1 - directly into the ventricles of diabetic
mouse brains, the mice's erratic blood glucose
levels stabilized at normal levels. Then they stayed
normal for 17 weeks - effectively curing the mice of
their diabetes.

  It was a level of remission until now seen only
after bariatric surgery, the authors reported
Monday in the journal Nature Medicine. The study
was led by endocrinologist Michael W. Schwartz,
gastroenterologist Jarrad M. Scarlett and molecular
physiologist Jennifer M. Rojas. Schwartz directs
the University of Washington's Diabetes and
Obesity Center of Excellence and Scarlett and
Rojas conduct research there.

  The success of a direct-to-the-brain treatment for
diabetes in mice is unlikely to prompt such radical
treatments for humans - not soon, at least. But it
does highlight a little-appreciated fact about Type 2
diabetes: that it is, to some extent at least, a brain
disease, and that treatments that go to the source
of the metabolic dysfunction may lead to "cures"
that have not been achieved by treating its
downstream effects in the pancreas, blood, liver,
muscles and fat.

  The introduction of FGF1 into the brain's fluid-filled
caverns appeared to unleash a sequence of
changes in the mice. Production of a powerful
neuroprotective protein surged in the brain. That, in
turn, fostered the robust growth of brain
connections in the hypothalamus - the source of
many hormones that play a role on appetite and
metabolism. Outside the brain, the skeletal muscles
and livers of the diabetic mice quickly improved
their uptake of post-meal glucose. As glucose
clearance improved, the high blood-sugar levels
that are a hallmark of Type 2 diabetes quickly
normalized.

  Researchers saw no evidence that the treated
mice were plagued by hypoglycemia - a problem of
over-correction that many on Type 2 diabetes
treatments experience. Nor, they concluded, were
the metabolic improvements the result of weight
loss: while treated mice briefly dialed back their
intake and lost some weight, their appetites and
their weight quickly returned.

  But their Type 2 diabetes was gone.

  To ensure that the effect they were seeing was
real, the authors of the new research repeated the
experiment on rats, as well as on mice that were
bred to develop Type 2 diabetes by a different
means than did the first set of mice. In both cases,
a single infusion of FGF1 had the same anti-
diabetic effect.
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  "Except for certain bariatric surgical procedures,
we are unaware of any intervention capable of
inducing sustained remission of Type 2 diabetes in
humans or rodents," the authors wrote. The
administration of FGF1 directly into the brain, the
authors wrote, "unmasks the brain's inherent
capacity to induce sustained diabetes remission."
And all, they added, "without the need for surgical
revision of the gastrointestinal tract."

  While pumping growth factor directly into human
brains may seem unwieldy, diabetes treatment that
focuses on the brain is not out of reach, the authors
wrote. Working with mice and rats, scientists have
demonstrated that the intranasal delivery of FGF1
to the brain is feasible.

  Close to 30 million Americans - more than 9
percent of the U.S. adult population - have Type 2
diabetes, and new diagnoses are surging as
obesity soars and the U.S. population ages.

  A wide range of medications are available or
under development, but remission most often
requires substantial weight loss. In recent years,
bariatric surgery has been recognized as highly
effective in allowing diabetic patients to reduce or
discontinue medication, but its high cost has limited
access to such treatment. 

  More information: Central injection of fibroblast
growth factor 1 induces sustained remission of
diabetic hyperglycemia in rodents, Nature Medicine
(2016) nature.com/articles/doi:10.1038/nm.4101
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