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Homocysteine and Dementia

To the Editor: Seshadri and colleagues (Feb. 14 issue)! re-
port that high homocysteine levels are a risk factor for Alz-
heimer’s disease. The effect of homocysteine on brain tissue
is influenced by the absence within this tissue of two of the
major metabolic routes for the elimination of homocys-
teine: betaine-mediated conversion and transsulfuration.?
Consequently, under conditions of folate deprivation, ho-
mocysteine can be eliminated only by export from the neu-
ron. Increased export is problematic, however, as the authors
point out, since homocysteine activates N-methyl-D-aspar-
tate receptors and potentiates glutamate excitotoxicity.*
Minimizing homocysteine export may therefore be critical
for nervous tissue, and it may be for this reason that folate is
substantially more concentrated in spinal fluid than in plas-
ma.® Moreover, the decline in spinal fluid folate levels in Alz-
heimer’s disease, but not in normal aging,> may contribute
to neurodegeneration. Folate levels considered adequate un-
der normal circumstances may not be adequate in the face of
a chronic degenerative condition such as Alzheimer’s disease.

Studies in cultured neurons demonstrate not only that
homocysteine potentiates 3-amyloid-peptide neurotoxicity®
but also that potentiation of B-amyloid-peptide—induced
neuronal apoptosis may be enhanced by homocysteine lev-
els that are themselves benign.” These findings suggest that
homocysteine may have major effects on the onset and pro-
gression of neurodegeneration in Alzheimer’s disease.
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To the Editor: In their study of plasma homocysteine as
a risk factor for dementia and Alzheimer’s disease, Seshadri
et al. do not provide complete details about the collection
of blood samples for measurement of homocysteine. The
measurement of total plasma homocysteine can be done
while the subject is fasting or not fasting and before or after
oral methionine loading.! Total plasma homocysteine levels
differ substantially between the fasting and nonfasting states
and before and after a methionine challenge. For example,
hyperhomocysteinemia after methionine loading is usually
defined as a total plasma homocysteine level that is more than
2 SD above the mean.? It is usually recommended that total
plasma homocysteine be measured after the subject has fast-
ed for at least 12 hours to avoid the increases in homocys-
teine levels that may occur after a meal. The day-to-day vari-
ation in fasting plasma homocysteine levels is small, so it is
reasonable to obtain a single measurement.?

The majority of clinical studies involving homocysteine
have relied on the measurement of total plasma homocys-
teine during fasting.* Variations in the preparation of sub-
jects for blood-sample collection, either with respect to the
rest of the study population or over time, could introduce
errors and invalidate the results of analysis.
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The authors reply:

To the Editor: Auer and colleagues express concern about
the conditions of blood-sample collection. They recom-
mend that plasma homocysteine levels be measured after
an overnight fast. In our study, all the study samples were
drawn in a uniform manner from subjects who were not
fasting. The subjects were permitted a light breakfast or
lunch. None of the samples were drawn after oral methi-
onine loading. Several previous studies have obtained sam-
ples from nonfasting subjects.>? Thirup and Ekelund found
no significant difference between the levels of plasma ho-
mocysteine measured during fasting and the postprandial
levels in the same person.?

As we acknowledged in our article, the use of samples
from nonfasting subjects may have “resulted in estimates
of plasma homocysteine levels that were up to 20 percent
higher than they would have been in fasting subjects, but
any increase in the variability in plasma homocysteine values
caused by this approach is likely to be random.” Random
variability is more likely to lead to underestimation of a true
effect than to a finding of a spurious association.* None of
our subjects had dementia at the time that blood was drawn
for plasma homocysteine measurements; hence, a system-
atic bias is unlikely.

We concur with Shea and Rogers that the limited capac-
ity of the brain to metabolize homocysteine may increase its
vulnerability to small elevations in plasma homocysteine. In
cell cultures, homocysteine not only sensitizes hippocampal
neurons to B-amyloid-peptide—induced damage; it also en-
hances B-amyloid-peptide generation by the induction of
a stress protein located in the endoplasmic reticulum.?
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Leptin-Replacement Therapy in Lipodystrophy

To the Editor: Oral et al. (Feb. 21 issue)! demonstrate
convincingly that treatment with leptin decreases triglycer-
ide levels, improves insulin resistance, and ameliorates dia-
betes in patients with lipodystrophy and leptin deficiency.
Minokoshi et al. have recently demonstrated that leptin
can activate the enzyme AMP-activated protein kinase in
skeletal muscle, thereby increasing lipid combustion and
glucose uptake and establishing a molecular basis for the
lipid-lowering and insulin-sensitizing effect of leptin de-
scribed in this study.?

In the light of their results, Oral et al. suggest that lep-
tin is the chief fat-derived hormone required for glucose
homeostasis. Used at physiologic levels, however, leptin
did not totally reverse the diabetic phenotype. Similarly, in
transgenic mouse models of severe lipoatrophy, insulin re-
sistance and diabetes are not entirely reversed by physio-
logic levels of leptin.® In these models, complete reversal
of the diabetic phenotype is obtained with pharmacologic
levels of leptin* or by fat transplantation,’ suggesting that
in the absence of fat, leptin is not sufficient to maintain glu-
cose and lipid homeostasis. Like leptin, adiponectin is an
adipocytokine that stimulates muscle lipid oxidation and
prevents liver steatosis, thereby improving sensitivity to in-
sulin. Indeed, insulin resistance in lipoatrophic mice is com-
pletely reversed by the combination of physiologic doses
of leptin and of adiponectin but is only partially reversed by
cither cytokine alone.® Since patients with lipodystrophy
and transgenic mouse models of the disorder have similar
responses to treatment with leptin, it is possible that they
would have similar responses to the administration of ad-
iponectin. Determination of the adiponectin level in this
subgroup of patients might be of interest for future clinical
trials involving both leptin and adiponectin in patients with
lipodystrophy.
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To the Editor: We found that when food intake was re-
stricted in patients with lipodystrophy, elevated glucose
and triglyceride levels returned to virtually normal values
within days.! In persons who lack a storage organ for sur-
plus calories, the result, although welcomed, was not en-
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