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Summary. The prevalence of the apolipoprotein E-4 al-
lele (ApoE-4) was significantly higher in a referral popu-
lation of 40 patients with clinically diagnosed Alzhei-
mer’s disease than in a sample of non-demented elderly
controls (£ < 0.01). The highest plasma cholesterol levels
were found in demented patients homozygotic for Apo
E-4, but no significant increases of glucose, triglycerides
and thyroxine or of leuko-araiosis and brain infarcts were
verified in this preliminary study.
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Introduction

Recent evidence suggests that the allele type 4 of
apolipoprotein E (ApoE-4) encoded on the long arm of
chromosome 19 represents an important risk marker for
the development of Alzheimer’s disease (AD) [1, 10]. Of
the normal population, 25% are carriers of this allele [11]
which is associated with increased plasma cholesterol lev-
els [3] and atherosclerosis [4].

This preliminary report examines the following hy-
potheses:

1. Patients satisfying NINCDS-ADRDA criteria for ‘prob-
able’ or ‘possible’ AD have a higher frequency of the
ApoE-4 allele than non-demented elderly controls [2].

2. Patients hetero- or homozygotic for ApoE-4 have
higher plasma cholesterol levels and

3. they have more severe cerebrovascular changes (leuko-
araiosis, infarcts) than patients without this allele.
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Samples and methods

Patients and non-demented controls were recruited during an on-
going longitudinal study on AD. The mean age of the control sam-
ple (19 men, 18 women) was 66.1 years (SD 7.2 years). Twenty-
four demented patients satisfied NINCDS-ADRDA criteria for
‘probable’ and 16 for ‘possible’ AD [9]. Nineteen patients had a
presenile onset of illness. Patients and controls underwent exten-
sive clinical testing including cranial computed tomography (CT)
and quantitative EEG [5]. The CT scans were rated blindly for the
severity of leuko-araiosis and brain infarcts according to standard-
ised criteria (Hentschel et al., in preparation).

ApoE-4 genotyping was carried out with a technique modified
after Hixon et al. [8] and Wenham et al. [13] using 4% Metaphor
(FMC) agarose gels to resolve the restriction fragments generated
by polymerase chain reaction [2].

Results

Of 40 patients with AD, 17 were heterozygotic and 6 were
homozygotic for ApoE-4 compared to only 7 and 1 of 37
non-demented controls (32 = 10.8 [df = 2] P < 0.01).
There were no significant differences regarding the distri-
bution of male versus female, ‘probable’ versus ‘possible’
AD, and presenile versus senile onset of illness between
the groups of demented patients with different ApoE
genotypes (Table 1).

The cholesterol level was increased in patients ho-
mozygotic for ApoE-4 (Table 1). The plasma triglyceride,
glucose, thyroxine and thyrotropin - concentrations were
nearly identical in the different groups.

No association was found between the ApoE-4 geno-
type and the intensity and extension of leuko-araiosis or
the number and severity of brain infarcts in our patient
group, but relevant vascular changes were observed in
only 6 patients.
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Table 1. Clinical features and the ApoE-4

genotype ApoE-4 genotype

Heterozygotic Homozygotic

Male: female
Probable/
possible AD

Presenile/
senile onset

Age (mean * SD; years)

Plasma cholesterol

(mean = SD; mg/l)

7:10 7:10 3:3 ¥?>=02[2] ns.

11/6 9/8 4/2 %x?=0.6 2] n.s.

9/8 6/11 4/2 ¥2=2.1[2] ns.

70.6 £ 8.8 73.1+9.7 66.7+ 6.9 F=1212,37]
n.s.

2233 %434 2228+£375 27401410 F=22/[231]
P <0.10%

n.s. = not significant, * one-tailed test (hypothesis 2)

Discussion

We confirmed a significantly increased prevalence of the
ApoE-4 allele in patients with AD (hypothesis 1) [2] and
found mildly increased plasma cholesterol levels in pa-
tients homozygotic for ApoE-4 (hypothesis 2). We were
not able to obtain any evidence for an association between
the ApoE-4 dosis and the severity of vascular brain
changes (hypothesis 3).

It is presently unclear whether ApoE-4 has to be con-
sidered as a mere risk marker due to a genetic linkage dis-
equilibrivm on chromosome 19 or as a biological factor
involved in the pathogenesis of plaques, neurofibrillary
tangles — and possibly cerebrovascular changes in AD [1,
11, 12]. AD is an illness presenting with a large variety of
clinical and neuropathological features, even within the
boundaries of the NINCDS-ADRDA criteria [7]. How-
ever, these strict clinical exclusion criteria may have led
to the elimination of demented patients with ‘mixed’
pathology and accompanying medical illness from our
study [6]. Thus, these narrow criteria represent a limiting
factor for our evaluation of hypothesis 3. It may not be of
advantage to exclude patients with mixed degenerative
and vascular changes from future clinical dementia stud-
ies, as both forms of disease may share important patho-
genetic mechanisms.

Prospective studies on larger patient samples are
needed to investigate the relationship between APO-E,
lipid metabolism and cerebrovascular disease in dementia.
A risk marker as potent and prevalent in the general pop-
ulation as ApoE-4 will represent an important tool in fu-
ture research; it will probably influence diagnostic consid-
erations; it may perhaps open new prophylactic and thera-
peutic strategies, and it will pose serious ethical and polit-
ical problems.
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