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Insulin: Friend or Foe?
Another theory about why diabetes increases risk for
dementia is that insulin itself is to blame. Hyperinsulinemia
(high insulin levels) can occur in type 2 diabetes when
the pancreas pumps out higher and higher levels of
insulin in an effort to respond to high levels of glucose
trying to enter insulin resistant cells. One way in which
excess insulin is removed from circulation is through the

5’ actions of insulin degrading
! enzyme, or IDE. IDE also

J breaks down the protein

beta-amyloid, which
accumulates abnormally
in the brains of individuals
with AD; these abnormal
accumulations, known as
plagues, are the single most
definitive marker for AD and
are commonly believed to contribute to the neuronal loss
and cognitive dysfunction seen in AD. According to
Ewan McNay, PhD, Assistant Professor at Yale University,
“When there is too much insulin, IDE is so busy breaking
it down that amyloid protein gets a chance to accumulate
in brain cells.” Because IDE is overloaded
with excess insulin, it is unable to effectively
break down amyloid, which then builds up.

Ewan McNay, PhD

Dr. McNay presented data funded by his
ADA Junior Faculty Award, Role of insulin in
cognition and in mediating the cognitive
effects of hypoglycemia, at the 66th
American Diabetes Association Scientific
Sessions in June 2006. His results
demonstrated that, like other cells in the
body, the brain can also become insulin
resistant. In his study, he delivered insulin
directly into the hippocampus (a region of
the brain critically involved in memory
formation) of both normal rats and rats who
had become insulin resistant after eating a
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high-fat diet similar to that consumed by many
Americans causing them to closely resemble type 2
diabetes patients. Dr. McNay then measured the rats’
performance on a spatial memory task; normal animals
performed this task well even when untreated and could
have their performance enhanced by small doses of
insulin. However, the rats with type 2 diabetes showed
impaired performance at baseline, and were greatly
impaired in their ability to show enhancement in response
to insulin administration. This research suggests that
one reason for impaired cognition in those with type 2
diabetes is impaired insulin sensitivity in the hippocampus.
Moreover, in recent work presented at the 2006
meeting of the Society for Neuroscience, Dr. McNay and
colleagues showed that this rat model of type 2 diabetes
produces abnormal brain resistance to clearance of
amyloid, the first direct evidence for a link between
abnormal insulin function and amyloid processing in

the fluid surrounding neurons.

Dr. Grodstein is currently studying the effects of insulin
on cognition in women, through her American Diabetes
Association Clinical Research Award, Type 2 diabetes




and cognitive decline in women. By studying c-peptide,
a measure of insulin secretion, in women without diabetes,
she hopes to prove that insulin itself is the culprit when it
comes to damaging brain cells. Dr. Grodstein stresses
the importance of studying cognitive impairment in
women, since the majority of research to date has been
in men. In her ADA study, she found that women with
type 2 diabetes have a similar rate of cognitive decline
as men with diabetes and that, in both genders, the
effect of type 2 diabetes is equivalent to the cognitive
effects of aging by about three years. The duration of
diabetes was also a factor in that the longer one had
diabetes the worse their cognitive function. “This finding
suggests that cognitive impairment might be reduced by
just delaying the onset of diabetes. The next step in our
ADA-funded research is to investigate ways that those
with type 2 diabetes might modify their lifestyle to
decrease the risk of cognitive impairment.”

As far as what was causing the cognitive decline,

Dr. Grodstein found over the course of her research that
higher insulin secretion increased cognitive impairment
even without the presence of diabetes. “That helps a bit
to rule out that vascular effects are totally responsible,”
she explains, “since you would think there would be less
vascular issues in those without diabetes.”

Some small studies in people with type 1 diabetes also
help rule out the theory that vascular damage is completely
responsible for causing dementia. One recently published
study failed to show a statistically significant difference
in cognition in people with type 1 diabetes compared to
those without diabetes’. And, while MRI brain scans in
patients with type 1 diabetes who also had retinopathy
(thus confirming their blood vessel damage) showed an
increased response in certain areas of the brain when
performing a task, there was no difference in overall
performance or reaction time between the type 1
diabetes group and the group without diabetes?.

Finally, Laura Baker, PhD,

of the Seattle Institute for
Biomedical and Clinical
Research, is conducting a
study to further define the
relationship between insulin
sensitivity, cognition and
exercise. In her American
Diabetes Association Clinical
Research Award, Cognitive
effects of aerobic exercise for older adults with impaired
glucose tolerance: A controlled trial, Dr. Baker is evaluating
the effects of a six-month trial of aerobic exercise on
adults over 55 years of age. She hopes to relate changes
in cognition caused by exercise to changes in insulin-
sensitivity caused by exercise. The results of Dr. Baker’s
study may tell us whether or not exercise can play a role in
preventing cognitive decline in people with diabetes.

Laura Baker, PhD

These projects may help find additional links between
diabetes and different types of cognitive impairment
including AD and will make an impact on more than 20
million people with diabetes who could be at risk of
developing dementia. In addition, this research also may
inadvertently help the estimated 13.2 million adults who will
surely have AD by the year 2050 unless something is done.

These scientists will continue pursuing answers into the
relationship between diabetes and Alzheimer’s disease. As
Dr. Novak explains, “We really need more bench research
and clinical, long-term prospective studies to figure out
what is happening.” The American Diabetes Association
is dedicated to fighting the many complications that result
from diabetes. With dedicated researchers and dedicated
donors, together, we can improve life for millions.
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