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Introduction

Alzheimer’s disease (AD) is a frequent cause of
dementia, and affects about 40% of those over 85
years old in developed societies." While a number of
cognitive diagnostic tests have been developed and
are clinically useful, a definite diagnosis of AD requires
an anatomical dissection and the identification of
extra cellular amyloid deposits composed of amyloid
B (A beta) peptides 40-42 amino acids in length,

and intracellular accumulations of abnormally
phosphorylated tau protein in neurofibrillary tangles.2

The brain is the organ in

the body that is richest in
cholesterol; containing 25%
of the total body cholesterol,
in a mass of about 2% of
body weight. (3) The brain
cholesterol is found in
myelin, neuronal and glial
membranes. The brain
cholesterol is synthesized on site, and since the brain
cannot degrade cholesterol, any excess is delivered
to the circulation for hepatic excretion. About 6-7 mg
of cholesterol leaves the brain daily after conversion
to 24S-hydroxycholesterol, which can transverse the
blood-brain barrier.?

Apolipoprotein E

Apolipoprotein E (Apo E) is a polymorphic glycoprotein

which attached to plasma lipoproteins including
chylomicrons, very low density lipoprotein cholesterol
(VLDL) and HDL-C.. Apo E's metabolic roles include
the transport of lipids from the site of their synthesis
or absorption to the tissues, and the transport of
cholesterol to the liver for excretion. Apo E also
modulates the activity of enzymes such as lipoprotein
lipase. * Apolipoprotein E is the main apolipoprotein
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in the brain, in which it is synthesized by astrocytes and
microglia.

Human Apo E gene has three common alleles (e2, e3, and

e4, coding for the Apo E protein as the three isoforms (E2,

E3, and E4) which vary in the amino acid present at position
112 and 158 of the protein and which bind to lipoprotein
receptors with differing affinities.” Apo E 3/3 is the most
common genotype (62% of the population) and Apo E 4 is
present in about 25% of the population, including one or
two copies of e4. The e 4 allele is associated with an increased
risk of coronary artery disease (CAD) and tends to have an
exaggerated elevation of LDL-C when the diet is high in
saturated fat. Individuals with one or more copies of Apo E

4 tend to have a lower HDL-C level, and higher LDL-C levels.
Both Apo E 2 and Apo E 4 are associated with an increased
level of triglycerides. Apo E 4 allele is associated with a
decrease in LDL particle size and an increased number of small,
dense LDL particles.”

Apo E4 and Alzheimer’s Disease

A great deal of evidence demonstrates that apolipoprotein

E4 allele constitutes a significant risk factor for AD. Carriers

of apolipoprotein E4 have a greater-than-double risk

of developing AD; on the other hand, inheritance of
apolipoprotein E2 relates to both a lower risk and a later onset
of AD in such individuals.® Apo E

4 has been demonstrated to be
associated with an increased risk
for the development of AD and
dementia in Down Syndrome,

and a recent study demonstrated
that Apo E4 is associated with an
increase in mortality risk. In a group
of 146 non-demented adults with
Down Syndrome, individuals with at least one Apo E4 allele
were five times more likely to die in a 7-year period, adjusted
for age, gender, BMI, level of mental retardation and level of
total cholesterol.’

Apo E4 is associated with regional brain atrophy measured by
MRI. A volumetric measurement of the amygdale in 32 Apo
E4 + AD patients, 23 Apo E 4 - AD patients and 42 cognitively
normal elderly controls demonstrated that amygdaloidal
volume was significantly smaller (19%) in ApoE4 (p=0.002)
compared to Apo E4 - individuals.'®

As we age, neurons are remodeled and repaired to maintain
synapto-dendritic connections. Apo E is an important factor in
these processes, particularly Apo E3 and Apo E2 are effective
in repairing neuronal cells, but Apo E4 is much less effective.
Injurious events include oxidative stress, ischemia, excess A
beta production, mutations, inflammation, and the aging
process itself.”” Impaired cognition in individuals caring one




