
Diabetes, the Brain, 

and Cognition

Prick my finger, again. My 

blood sugar is too high, too 

low. Inject insulin, again. Will 

I be one of the many at risk 

for Alzheimer’s disease? Will 

I gain more weight? These are 

just some of the worries that 

people with diabetes face on a 

daily basis. But thankfully, new 

brain research may soon benefit 

people with this chronic disease.

	 Scientists once thought the 

brain played little part in diabe-

tes—a disease in which the body 

is unable to produce or use in-

sulin from the pancreas, the or-

gan that produces it. It was long 

believed that insulin was made 

exclusively by the pancreas and 

that the hormone’s effects were 

limited to the body’s peripheral 

tissues. These tissues respond to 

insulin by letting in blood sugar, 

or glucose—energy for the 

body’s cells. 

	 Now, new studies indicate 

that the brain has its own 

insulin receptors—proteins 

located on the surface of 

cells—and play a big role in 

normal glucose control. 

	 Diabetes can damage many 

parts of the body, leading to 

loss of vision and sensation, 

strokes, and heart disease. 

Nearly 73,000 Americans die 

from diabetes annually, making 

it one of the top disease killers. 

Diabetes also is associated with 

impaired cognitive function 

and increased risk for dementia, 

including Alzheimer’s disease.

	 Advanced knowledge of how 

the brain is involved in normal 

insulin and glucose control, 

and in diabetes, could lead to:

∫  Better understanding of the 

two types of diabetes: Type I 

and the more common Type 

II, which accounts for almost 

95 percent of all diabetes 

cases in North America.

∫  Enhanced treatments for 

diabetes—even obesity and 

other metabolic disorders.

	 New research is helping to 

uncover the link between dia-

betes and Alzheimer’s disease. 

When diabetes strikes and 

insulin’s signal is ignored by 

cells, the brain may not get the 

large amount of glucose energy 

it needs, especially for memory. 

Loss of brain cells and memory 

function may result, especially 

in the hippocampus—a brain 

region involved in learning 

and memory. Increased insulin 

concentrations also appear 

to boost levels of beta-amy-

loid—a protein involved in the 

formation of senile plaques 

that can lead to Alzheimer’s.

Scientists once thought 

the brain played little 

part in diabetes—a 

disease in which the body 

is unable to produce or 

use the hormone insulin 

from the pancreas. 

Now, new research 

indicates that the brain 

has its own insulin 

receptors and plays 

a big role in normal 

blood sugar control. 

Scientists are only 

beginning to understand 

the details of the 

brain’s role in normal 

insulin and glucose 

control, diabetes, 

and the cognitive 

deficits associated 

with the disease. 

Better treatments for 

people with diabetes 

are sure to follow.
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p  The brain image above shows the hippocampus (outlined in red), which 

is involved in learning and memory. New research suggests that repeated  

episodes of high or low blood sugar in people with diabetes may lead to  

cognitive impairments associated with this structure.
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	 Scientists are only begin-

ning to understand how 

general cognitive deficits 

occur, but new studies are 

providing some clues. 

	 Insulin and related growth 

proteins in the brain are vi-

tal for cell survival, and both 

glucose and insulin appear to 

regulate many brain functions, 

including learning and memory. 

Dysfunction of these chemicals 

contributes to cognitive deficits.

Chronic episodes of high or 

low levels of blood glucose 

may directly affect insulin’s ac-

tions in the brain or damage 

brain cells, leading to cognitive 

impairments. Diabetes may be 

wreaking havoc especially in 

the hippocampus. The hypo-

thalamus—a brain region that 

regulates metabolic processes 

and activities like hunger, thirst, 

and body temperature—also 

appears to be involved, espe-

cially areas that respond to 

low blood sugar and regulate 

energy balance, body weight, 

and the sensitivity of the liver 

and muscles to insulin.

	  Current treatments for dia-

betes involve a healthful diet 

and exercise, pills that control 

glucose levels, or frequent 

injections of insulin, often ac-

companied by unwanted side 

effects, such as weight gain. 

But studying the role that the 

brain plays in diabetes and its 

treatment is giving hope for 

more effective medications. 

	 Recently, scientists improved 

rats’ reaction to insulin therapy 

twofold—thus reducing the 

need for insulin. By enhancing 

brain cell signaling involved 

in normal insulin response in 

the hypothalamus, scientists 

heightened insulin’s abil-

ity to lower blood sugar in 

the treatment of diabetes. 

	 In another study, research-

ers reduced the incidence of 

diabetes in mice by 80 per-

cent by removing pain nerves 

that innervate the pancreas. 

Scientists discovered that these 

nerves played a role in regulat-

ing blood sugar control and 

were functioning abnormally 

in animal models of diabe-

tes. Researchers also reversed 

diabetes by injecting the 

pancreas with a small protein 

secreted by these pain nerves. 

	 Better and more efficient 

treatments will help com-

bat diabetes and also de-

crease unwanted side effects. 

Research into the brain’s role 

in diabetes and its treatment 

may be the key to helping 

people with diabetes worry 

about one less thing.


