
T
he majority of current research
in the treatment of Alzheimer’s
disease is strongly focused on
reducing and eliminating beta-
amyloid 42 and phosphorylated

Tau.1 Both are prominent pathological
substances that appear to be playing
major roles in the cause and progression
of the disease. This focus on treatment is
termed “disease-modifying treatment.”
Dr. Cummings defined disease-modify-
ing treatment as a pharmacological treat-
ment that retards the underlying process
of Alzheimer’s disease by intervening in
the neurobiological process that consti-
tutes the pathology and pathophysiology
of the disease, and leads to cell death or
dysfunction. 

These new treatments, which are most
welcome, were developed based on animal
models of Alzheimer’s disease, and are usu-
ally novel substances requiring extensive
research and development, including ani-
mal and human testing. However, the
ideal medication for any disease process
would be an already developed product
currently on the market and approved by
the FDA for another condition, with an
excellent long-term safety record. The
advantages in using an already approved
medication would be faster entry into
human clinical trials, and reduced cost for
the pharmaceutical company and there-
fore the patient, if found to be an effective
treatment. 

Representative medications in this cat-
egory include non-steroidal anti-inflam-
matory medications (naproxen, and previ-
ously, rofecoxib), and statin lipid-lowering
agents (atorvastatin, simvastatin) both of

which have so far been very disappointing
in slowing the progression of Alzheimer’s
disease.2,3 Both categories of medications
are still being studied for the prevention or
delay of the development of Alzheimer’s.
The results are very mixed and inconclu-
sive. The data on efficacy will have to be
very conclusive, because of the potential
side effects of non-steroidal anti-inflam-
matory medication, and less so the statins,
when taken on a daily basis.

Two commonly used medications show
promise for altering the progressive decline
of Alzheimer’s. One is insulin, or drugs
that increase insulin sensitivity. The other
is the family of angiotensin converting
enzyme inhibitors (ACEI) currently used
to treat high blood pressure. What is the
evidence that these products can play a
role in Alzheimer’s therapy? 

ACE is the Place
Let’s begin with the ACE inhibitors. A
number of studies in the literature show
that untreated high blood pressure is a risk
factor for developing Alzheimer’s disease
and can lead to increased cognitive
decline.4 If you go back to basic biochem-
istry and physiology, you might remember
that renin is converted to Angiotensin I,
which is converted to an active substance
called Angiotensin II by an enzyme called
Angiotensin-converting enzyme. It ap-
pears Angiotensin II and its receptors are
present in cerebral vascular endothelial
cells and neurons in the brain. Alzheimer’s
patients have shown ACE in the hip-
pocampus, frontal cortex, and caudate
nucleus.5 In a recent study, ACE inhibitors
reduced the risk of cognitive impairment

in people with a previous stroke.6 And, a
recent study of amnestic mild cognitive
impairment (MCI) showed a lower risk for
further cognitive decline in those taking an
ACE inhibitor.7

In a recent study, Hajjar et al.8 enrolled
62 Alzheimer’s patients. Fifteen received
an ACE inhibitor and the other 47 did
not. In the group not on the ACE
inhibitor, 43 percent had hypertension. All
15 patients on the ACE inhibitor had
hypertension. Both groups had an equal
number of patients who were taking other
hypertension medications such as beta-
blockers and diuretics. In both groups, the
mini-mental tests were equal, and also in
both groups, 80 percent were taking
acetylcholinesterase inhibitors. At the end
of six-months, the study showed a slower
rate of decline in working memory and
daily function in patients who were on the
ACE inhibitor. This appeared independ-
ently of a hypertension diagnosis. The
mini-mental examination was not affect-
ed, but working memory appeared to have
a much slower decline and fundamental
activities of daily living showed improved
functional capabilities. There was also evi-
dence that caregivers felt lower stress in the
ACE inhibitor group. 

Why do ACE inhibitors seem to work
in Alzheimer’s? (1) They may improve
cerebral blood flow, (2) enhance the effect
on inflammation and oxygen radicals, (3)
have been shown to lessen progression of
white matter hyperintensities, which
appear to be related to increased cognitive
decline, and (4) Angiotensin II appears to
decrease the release of acetylcholine in the
brain. In the animal studies, there is no
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evidence ACE inhibitors have a relation-
ship with beta-amyloid. 

This study and others suggest ACE
inhibitors may help slow cognitive decline
and decline in activities of daily living in
Alzheimer’s, unrelated to its hypertension
lowering effect. A much larger double
blind controlled study is necessary for val-
idation. It is also very reasonable to suggest
using an ACE inhibitor to treat high blood
pressure in patients suspected of
Alzheimer’s at this time. Some examples of
ACE inhibitors are enalapril, perindopril
and captopril. 

Winner by a Nose?
Let’s now discuss insulin and related prod-
ucts as it relates to slowing the progression
of Alzheimer’s. Insulin has been shown to
play an important role in nervous system
function. This includes neuronal energy
metabolism, neurotransmitter regulation
(acetylcholine release), neuronal firing, and
long-term potentiation.9 All of these func-
tions play a role in cognitive performance. 

There are a number of studies in the
last five years showing that insulin levels
are reduced in the brain and spinal fluid,
but higher in the plasma, of patients with
Alzheimer’s.10 This has also been associat-
ed with beta amyloid (senile plaques) and
phosphorylated Tau formation that leads
to Alzheimer’s pathology. The result of this
observation has been to try to improve
insulin and its role in brain function and
cognitive processing by increasing insulin
levels in the brain. Insulin resistance has
been talked about for many years. It
appears to be the earliest phase of develop-
ing diabetes, and is a common finding in
the general population. 

Animal studies have shown insulin
resistance results in a reduction of insulin
crossing the blood-brain barrier and
appears to prevent adequate amounts of
insulin from entering the brain. Giving
more insulin through the periphery, or in
the blood stream, leads to more insulin
resistance and the possibility of hypo-
glycemia. This has led to some researchers

using intranasal insulin, which bypasses
the neuronal circulation and blood brain
barrier and enters the olfactory and
trigeminal perivascular channels in min-
utes and enters the brain directly.11

In a recent collaborative study, Reger et
al.11 studied the effects of intranasal insulin
in 13 mild Alzheimer’s disease and MCI
patients, and 12 controls who received
intranasal saline. Standard memory and
frontal executive testing was done along
with plasma levels of beta amyloid. Of
major importance in the study was that
fasting glucose and plasma insulin levels
did not change with the intranasal use of
insulin. The increased insulin that
occurred 90 minutes after a normal meal
was attenuated in the nasal insulin group.
This has been shown in other studies as
well. The side effect profile was minimal,
and included headache, nasal dripping,
weakness and sneezing in a few cases. 

This study found that patients who
used intranasal insulin enhanced their
working memory and attention. Also,
caregivers found greater functional im-
provement in the Alzheimer’s patients, but
not in the MCI patients. Most likely this is
because most MCI patients are function-
ing at high levels with little problems in
activities of daily living. The increased
attention and working memory in treated
patients is likely due to the increased nor-
epinephrine levels found in the spinal
fluid. It appears norepinephrine modulates
the frontal brain regions.

The reduced insulin levels found in
postprandial measurements in the nasal
insulin patients could suggest that
increased insulin resistance may be a com-
pensatory mechanism for low cerebral
spinal fluid insulin. These findings have
been supported in animal models. Trying
to develop drugs to improve peripheral
insulin resistance may not be the best
approach to take. Avandia is an FDA-
approved product on the market for a few
years, which has shown improved insulin
resistance was just given a black box in the
Physician Desk Reference for its reported

increased risk of heart failure. 
Also of interest in the study was that

fasting and postprandial serum
AB40/AB42 ratios increased. This was
predominately due to the increase in
AB40 with little change in AB42. This
study suggests that beta-amyloid degrada-
tion is increased with nasal insulin use.
Insulin helps to degrade and clear beta-
amyloid through its insulin-degrading
enzyme, which is found to be low in
Alzheimer’s disease, but is high in nasal
insulin treated patients. I can easily fore-
see a day when many patients and the
population in general use intranasal
insulin to treat and possibly prevent
Alzheimer’s and perhaps lowering insulin
resistance, much like we use nasal sprays
for nasal congestion and allergies. 

We are looking forward to the
International Alzheimer’s Association
Scientific Meeting in Chicago in July 2008
for more information on these and other
treatments. Stay tuned.  PN
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