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INTRODUCTION

The classical biological marker for Alzheimer disease is that origi-
nally described by Alois Alzheimer: the histological appearance of the
cortex, nowadays defined precisely in terms of numbers of the characteris-
tic plaques and tangles in appropriate regions of brain (McKahn et al.,
1984). The other widely accepted marker at the present time is deficiency
of cholinergic markers in affected cortex, notably choline acetyltrans-
ferase (CAT) activity (Bowen et al., 1982). Neither, however, is
entirely specific for Alzheimer disease. We and others have seen brains
at autopsy which contained the requisite numbers of plaques and tangles
but which came from people who were clinically clearly not demented at the
time they died (Ulrich, 1985). A number of groups have demonstrated
profound cholinergic deficiencies and even damage to the nucleus basalis
complex in patients who had dementing syndromes other than Alzheimer dis-
ease (Arendt et al,, 1983). The first observation may reflect "preclini-
cal disease," and the second the importance of cholinergic systems in a
variety of dementias, It is important to note, however, that neither of
these accepted biological markers of Alzheimer disease would turn out to
be "specific" if they were to be tested in conventional prospective stud-
jes. Their importance is their meaning in the appropriate clinical con-
text and their relevance to the pathophysiology of the disorder (Perry et
al., 1978). Biological "markers" in other areas’ of medicine have analo-
gously complex relations to the disorders with which they are associated.
Diabetes is not the only condition in which blood sugar is elevated; Tay=-
Sachs disease is not the only clinical condition associated with a genetic
deficiency of hexosaminidase A (Johnson, 1981). Indeed, hexosaminidase A
deficiency has even been reported in a few clinically normal people (Navon
et al., 1976). Both of these abnormalities are, however, clearly impor-
tant and diagnostically useful in the appropriate clinical context, be-
cause they relate directly to the pathophysiology of the specifiec disorder
with which they are associated.

The search for other biological markers for Alzheimer disease is thus
a search for pathophysiologically significant changes which can be mean-
ingfully interpreted in the context of the clinical syndrome, Other arti-
cles in this volume discuss biological changes in the nervous system and
cerebrospinal fluid of patients with Alzheimer disease, and these topics
will not be covered systematically here. This discussion focusses on
potential biologieal markers or more precisely on possible leads to the
discovery of potential biological markers in non-neural tissues.
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OBSERVATIONS
Plasma/Serum

Two groups have reported increases in cholinesterase activity in
Alzheimer serum relative to controls (Smith et al., 1982b; Perry et al.,
1982). The enzyme involved is presumably a pseudocholinesterase, and the
relationship of these changes to changes in the cholinergic compartment of
the brain remain to be elucidated. It would be particularly interesting
to examine the relationship, if any, between the elevation of the plasma
activity and the loss of the intermediate form of cholinesterase from
Alzheimer brain reported by Atack et al, (1983).

In searching for possible clues to mechanisms in Alzheimer disease,
we have examined the levels of amino acids in serum, The only statisti-
cally significant change was a slight elevation in serume alanine (Table
1). There was a tendency for ratios of glutamine/glutamate to be slightly
elevated, but this did not reach statistical significance.

Table 1: Amino Acids in Alzheimer and Control Sera

Number Alanine Glutamine/Glutamate

Controls 26 341 + 19 7.8 + 0.8

Alzheimer 20 408 + 17% 9.5 + 0.6

(Values are mean + SEM; #, P<0.05.)

The controls include patients with other types of dementia including
multi-infarct dementia. These values were gathered prospectively, but the
subjects were not under dietary control. The obvious follow-up is to mea-
sure blood ammonia and pyruvate and lactate. Prospective studies now
underway at our institution suggest that pyruvate dose tend to be elevated
in the blood of patients with Alzheimer disease, and ammonia more variably
so. Gottfries et al (1974) have reported elevations of lactate in the CSF
of some Alzheimer patients, and Adolfson et al (1980) reported accelerated
clearance of infused glucose from the blood of Alzheimer patients. These
findings are, of course, not specific, but they do agree with other evi-
dence discussed below that an abnormality in carbohydrate catabolism may
oceur in a subgroup of Alzheimer patients,

Red Blood Cells

There are at least nine reports of abnormalities in RBC from patients
with Alzheimer disease. They cluster into two groups, one indicating some
sort of membrane abnormality and the other suggesting an abnormality of
choline metabolism, The first report, [which proposed the "possibility
that this disorder may have more widespread membrane involvement than was
originally thoughtl," was by Markesbery et al (1980), They described
alterations in the electron spin resonance signal from a particular probe
(MAL-6) in RBC ghosts from patients with Alzheimer disease. Subsequent
studies have reported an increase in Na-Li countertransport (Diamond et
al., 1983) and an impairment of ouabain binding (McHarg et al,, 1983).
Both Chipperfield et al, (1981) and Perry et al (1982) reported decreases
in RBC cholinesterase activities (although these were not found by
Markesbery et al., 1980). Three groups have reported increases in RBC
choline content in at least a subgroup of patients with Alzheimer disease
(Friedman et al., 1981; Hanin et al,, 1984; Blass et al., in press).

300



