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Brain Diabetes: The New Type 3 Diabetes
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Editorial

Diabetes is a metabolic disorder characterized by increased blood
glucose (hyperglycemia) due to total or partial deficiency of insulin (a
hormone produced by the pancreas) or its malfunction. Classification
and diagnosis of diabetes (once type 1 and type 2 only) has been
changing over time, it’s time now to retune all criteria [1,2]. A correct
diagnosis of diabetes (type and subtype) is important in order to set
the best treatment to patients, to carry on a screening of complications
and associated conditions for further genetic counseling of the families

[3].

Diabetes is especially fearsome for long-term chronic complications
due to damage and dysfunction of various organs: heart, arteries,
kidneys, eyes and nervous system. In regards to the complications of
the central nervous system (CNS), many studies have now showed a
relationship between both type 1 and type 2 diabetes and brain
dysfunction and dementia.

In type 2 diabetes, insulin levels in the brain can be decreased or
increased, along with insulin receptor desensitization [4]. It was also
observed that patients with diabetes, who develop dementia, have a
unique form of the disease, although similar to vascular dementia.
Glucose and insulin are therefore identified as important moderators
of cognitive function [5]. Long before antipsychotic drugs became
standard therapy, studies showed abnormal glucose tolerance in
patients with early dementia [6,7]. Repeated hyper- and/or
hypoglycemia or basal blood glucose values barely over the norm (IFG,
impaired fasting glucose), not yet up to the diagnostic values for
diabetes, have been linked to cognitive deficits and altered brain
anatomy and connectivity. In diabetic patients, however, a clear
correlation of glycemia with the memory deficit has been shown [8,9].

Is Alzheimer's a new form of diabetes? Currently, scientists report
new findings linking insulin to the cognitive disorder of the brain, the
correlation so strong that some researchers are calling Alzheimer's
disease the new Type 3 Diabetes [10].

Could Alzheimer's disease and dementia be linked to what we eat?

A study was carried out on the comparison between the feeding of
an African American population of Indianapolis (USA, population
originating in Nigeria) and a population of Africans from Ibadan
(Nigeria). The populations had the same genetic background. The
American population followed a habitual mixed diet especially rich in
sugar and saturated fats (junk food). The African population instead
followed a local poor diet based on vegetables, fruits, palm oil, and fish.
After 5 years of follow-up, there was a progressive mental deterioration
of 3.25% in the African-American population compared to 1.35% in
the Nigerian population [11].

Could we prevent the chronic complications of diabetes with a
proper nutrition (AGE)? At the same time, could it be effective to
prevent brain diabetes as well?

Could diabetes drugs help people without overt diabetes to reduce
the risk of Alzheimer's disease and/or dementia? This is primary
prevention.

Can these drugs be used in people with diabetes/IFG and with a
family risk of dementia or Alzheimer's or other CNS disorders? This is
secondary prevention.

Some symptoms of 'senile’ dementia may be defeated by an insulin
spray administered intranasally. New oral therapies, a combination of
anti-diabetic drugs such as liraglutide and glitazones, are now being
tested in dementia and Alzheimer's disease [12,13].

Finally, Alzheimer's disease and diabetes are joined at
epidemiological, genetic and molecular levels. Both diseases would
start years before the beginning of their clinical symptoms. The chronic
insulin resistance appears to significant affect cognition and increase
the risk of dementia. Insulin has important, recently recognized, effects
on the brain. It has indeed played either a beneficial or protective role
towards cognitive function. These chronic conditions are susceptible to
'targeted’ intervention with ‘anti-diabetic’ drugs as well as good control
of the glycemia with an appropriate lifestyle. Intranasal insulin and/or
incretins may represent an important therapeutic tool for preventing
or treating cognitive decline. In conclusion, further studies are needed
to confirm the results found and help the effective prevention of brain
diabetes.
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