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Abstract

The clinical utility of genotyping individuals for apolipoprotein E aleles remains controversial. The present summary reviews clinical
and scientific data that suggest that vitamin E supplementation may be beneficia in individuals who carry the apolipoprotein E4 alele.
We propose that early anti-oxidant intervention with vitamin E supplementation may have life-long beneficia effects for individuals who
carry one or more apolipoprotein E4 alleles. © 2000 Elsevier Science B.V. All rights reserved.
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1. Introduction

Significant evidence exists of the benefit of vitamin E
supplementation in humans with coronary artery disease
(Stampfer et al., 1993; Rimm et al., 1993; Luoma et al.,
1995; Hodis et al., 1995; Losonczy et al., 1996; Stephens
et a., 1996) and Alzheimer's Disease (Corrigan et 4.,
1991; Sano et al., 1997; Joseph et al., 1998; Mclntosh et
al., 1997). These common and serious medical disorders
all have been similarly characterized by oxidative damage.
Therefore, it follows logically that other conditions marked
by oxidative damage might also respond to vitamin E
supplementation and that, ideally, treatment could be initi-
ated at the earliest stage of the disease. In theory, a test
that could predict susceptibility to oxidative damage might
provide a rationale for the early and asymptomatic use of
vitamin E supplementation.

Indeed, such a test already exists in genotyping for
apolipoprotein E aleles £2, €3, and 4. The ¢4 dlde is
uneguivocally associated with a variety of medical disor-
ders.
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* Alzheimer’ s Disease—More than 50 studies have now
demonstrated that the presence of an apolipoprotein E 4
allele is associated with a significant increase in late-onset
Alzheimer's Disease (Corder et al., 1993). In addition, the
€4 alele is a predisposing genetic marker for other non-
Alzheimer’'s Disease dementias (Myers et al., 1996) and
Parkinson’s disease-related changes in Alzheimer’'s Dis-
ease (Gearing et al., 1995).

» Chronic Temporal Lobe Epilepsy—Apolipoprotein E
£4 genotype may shorten the latency between initia injury
and seizure onset (Briellmann et al., 2000).

» Coronary Artery Disease—The presence of the apo-
lipoprotein E ¢4 allele, increases the risk for developing
coronary artery disease by 1.3-fold (Stengard et al., 1995).
Individuals with apolipoprotein E 2/2 are less at risk and
those with apolipoprotein E 4,/4 are more at risk for both
coronary artery disease (Wilson et al., 1994, 1996) and
Alzheimer's Disease (Corder et al., 1994) compared to
those with the most common apolipoprotein E 3/3 geno-
type.

» Head Trauma—Patients who carry the apolipoprotein
E &4 genotype are more likely to have a poor outcome
from head injury than patients not possessing an ¢4 dlele
(Teasdale et al., 1997; Friedman et al., 1999).

* Post-operative Cognitive Dysfunction—The apolipo-
protein E ¢4 alele is a significant predictor for post-oper-
ative cognitive dysfunction in patients undergoing a car-
diac bypass operation (Newman et al., 1995)
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» Sroke—Recent studies have suggested that the apo-
lipoprotein E ¢4 alele may aso be a predisposing genetic
marker for stroke (Kosunen et al., 1995).

2. Hypothesis

A common pathophysiological mechanism underlying
these positive clinical associations with apolipoprotein E
genotypes may relate to the endogenous anti-oxidant capa-
bility of an individual. Purified apolipoprotein E in vivo
protects cells from hydrogen peroxide cytotoxicity and
toxicity induced by B-amyloid peptides with €2 > £3 > ¢4
(Miyata and Smith, 1996; Barger and Matson, 1997).
Increased levels of oxidative stress would be predicted to
enhance 3-amyloid peptide deposition (Sopher et a., 1996;
Bales et d., 1997), a common pathologica finding in
Alzheimer's Disease (Bales et a., 1997).

Moreover, it has been observed that plasma lipoproteins
from apolipoprotein E deficient mice are more susceptible
to in vitro oxidation than the lipoproteins from wild-type
mice (Selkoe, 1994). In addition, mice lacking apolipo-
protein E are prone to atherosclerosis (Hayek et a., 1994;
Breslow, 1996). Thus, taken together, these data indicate
that humans with the apolipoprotein E 4,/4 genotype have
a significantly decreased endogenous anti-oxidation capac-
ity than individuals who do not have an ¢4 alele.

Therefore, it does seem reasonable to expect that all
diseases associated with the 4 allele might respond to
anti-oxidant therapy. Apolipoprotein E alleles can be deter-
mined easily and at relatively low cost using either bio-
chemical or genotypic assays. However, a consensus con-
ference in 1995 (American College of Medical
Genetics/American Society of Human Genetics Working
Group on ApoE and Alzheimer Disease, 1995) concluded
that although the apolipoprotein E ¢4 alele “is strongly
associated with Alzheimer's Disease”, apolipoprotein E
genotyping was “not recommended for use in routine
clinical diagnosis nor should it be used for predictive
testing”. More recently, the 1997 Stanford University Pro-
gram in Genomics, Ethics and Society Alzheimer Working
Group concluded that “neither predictive nor diagnostic
genetic testing for susceptibility genes (e.g., apolipoprotein
E) should be encouraged at this time” (Lehrman, 1997).

However, these groups did not consider the fact that the
determination of an individual’s apolipoprotein E alele
status appears to be an efficient method to objectively
assess susceptibility to oxidative damage. Individuals at
high risk for diseases characterized by oxidative damage
(e.g., coronary artery disease, stroke, Alzheimer’s Disease)
and who have an apolipoprotein E 4 alele might benefit
significantly from vitamin E intervention at a relatively
early and asymptomatic age. In such individuals, the key
issue appears to be when to initiate anti-oxidant therapy
since vitamin E supplementation is an extremely cost-ef-
fective and safe anti-oxidative therapy (Subcommittee on

the Tenth Edition of the RDASs, Food and Nutrition Board,
Commission on Life Sciences, National Research Council,
1989).

3. Conclusions

Clearly, prospective studies are needed to determine the
clinical benefits of asymptomatic treatment with vitamin E
or other anti-oxidants. Nonetheless, the existing data indi-
cate that asymptomatic anti-oxidant therapy may have
significant long-term medical benefits, especialy for indi-
viduals with an apolipoprotein E ¢4 allele. Therefore, we
propose that prospective studies be designed to determine
the value of genotyping for apolipoprotein E alleles as an
indication to initiate early and asymptomatic vitamin E
supplementation in the significant number of apolipo-
protein E ¢4 dlele carriers who are more susceptible to
oxidative damage, of varying causes, throughout their life.
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