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and Down's syndrome cases, data from all
cases were pooled for analysis. The number
of tangles in the aqueous homogenates var-
ied enormously from brain to brain (range
14-325, median 102/mg wet weight) and
were not related to age, sex, duration of
dementia or post-mortem interval. For each
brain the number of tangles after extraction
with SDS or NaOH was expressed as a per-
centage of the number of tangles in the
aqueous (control) homogenate. The per-
centage of tangles insoluble in 1% SDS (57
± 25%, mean + SD), 5% SDS (43 + 17%)
and 0-2 M NaOH (37 + 22%) was not
significantly related to age, sex, or post-
mortem interval. There was, however, a
significant negative correlation (r = - 057,
p < 0 02) between the percentage of tangles
insoluble in 1% SDS and duration of
dementia: that is, tangle solubility in 1%
SDS increased with increasing duration of
dementia (fig). This relationship was also
significant (r = - 0-62, p < 005) when
only the Alzheimer-type dementia cases
were considered. Duration of dementia was
not significantly correlated with the per-
centage of tangles insoluble in 5% SDS or
0 2 M NaOH. Plaque cores were essentially
insoluble in all three agents.
A wide variation in tangle counts between

Alzheimer-type dementia brains has been
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Matters arising

Limb apraxia in patients with damage
confined to the left basal ganglia and
thalamus

Sir: We read with interest the important
paper by De Renzi et al' on limb apraxia
caused by a left basal ganglia and thalamic
lesion. In a previous publication2 we des-
cribed in detail four cases of moderate/
severe apraxia caused by small left subcor-
tical strokes. In our series involvement of the
basal ganglia was not a prominent finding.
Instead the lesions appeared on the higher
CT cuts, lateral to the body of the lateral
ventricles, involving the periventricular
white matter. Lesions in this location dam-
age both longitudinal white matter tracts
(superior occipito frontal and superior
longitudinal fasciculus) and the anterior cal-
losal radiations. In De Renzi et ars cases 2

and 3, CT scans showed infarcts involving
the white matter adjacent to the left
ventricle. In case 4 the lesion also extended
to upper CT slices, while in both hae-
morrhagic cases 1 and 5, longitudinal white
matter tracts might be functionally dis-
turbed by edema and pressure from the hae-
matoma. Damage to the periventricular
white matter causes apraxia by discon-
necting the parietal from the frontal lobe
and preventing visuokinaesthetic motor pat-
terns from the parietal lobe from con-
tributing to the premotor cortex in pro-
gramming correct movements.

This comment does not imply denying a
role to the basal ganglia on the execution of
learned movements. In fact they are also
important in gesture recognition,3 sug-
gesting that spatio-temporal engrams of
common and over-learned gestures may be
stored on the basal ganglia.

JOSE M FERRO
Neurobehavioral Unit,

Centro de Estudos Egas Moniz,
Department ofNeurology,

Hospital Santa Maria,
Lisboa,

Portugal
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De Renzi et al reply:
We agree with Dr Ferro's claim that white
matter damage may cause apraxia by inter-
rupting the tracts linking the posterior
regions of the brain with the premotor cor-
tex. We doubt, however, that this was the
case in our patients. As indicated by
Dejerine,' (figs 219-23), the arcuate fascicle
runs above the level at which our CT scan
upper cut was taken and is located between
the external and the extreme capsule in the
white matter underlying the sylvian oper-
culum, namely, more laterally with respect
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Matters arising
to the lesions we documented. This means
that, as far as can be judged from CT scan
evidence, the lesion of our patients never
encroached upon the arcuate bundle. As to
the occipito-frontal bundle, it runs medially
to the corona radiata at the level of the roof
of the lateral ventricle, which it helps to
form. Thus only damage appearing in the
CT scan slices where the lateral ventricle is
no longer visible bears a relationship to
occipito-frontal interruption. In our patients
the lesion never reached this level.
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Glutamatergic Denervation in Alzheimer's
Disease-A Cautionary Note

Sir: Sodium dependent binding of D-[3H]
aspartic acid has been used' as a tool for
identifying the degenerate neurons which
Neary and colleagues consider important to
the dementia of Alzheimer's disease.2 3
However, a more suitable' marker of nerve
endings of these cells in the human brain,
sodium dependent uptake of D-[3HJ aspartic
acid into fresh tissue, has not hitherto been
examined.
The brains of six cognitively impaired

patients were obtained within 2 hours of
death. One cerebral hemisphere was fixed
for neuropathological examination and
coronal sections (I cm thick) of the other
were transported to the neurochemical labo-
ratory in an ice-cold physiological buffer.
Other samples were obtained from patients
undergoing surgical treatment for intra-
cerebral tumour where the removal of
apparently normal tissue was a necessary
part of the procedure. The cerebral cortex
from both types of sample was immediately
processed to yield tissue prisms or "mini-
slices", and the sodium dependent uptake of
D-[3H] aspartic acid was then determined3
with modifications for "mini-slices".5 This
approach has advantages6 which include
minimising the possibility that inap-
propriate subfractions are produced when
disease-affected tissue is studied7 but any
influences of either other epiphenomena (for
example, interaction between altered energy
metabolism6 and terminal coma) or glia
have not been completely excluded.
Of the patients examined post-mortem,

three had Alzheimer's disease with wide-
spread senile plaque and neurofibrillary tan-
gle formation (table) and three were found
to have other causes of cognitive
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Table Sodium-dependent uptake ofD-[3H1 aspartate in human brain

D-[3HJ aspartate uptake (pmol/min/mg protein)

Alzheimer's disease "Other dementias" Neurosurgical specimens
(n = 3) (n = 3) (n = 3)

Temporal cortex 11 0 (8-3-14 3) 27-6 (20 2-40 6) 24-2 (19-8-28-2)
Parietal cortex 7 5 (4.1-11-9) 17-7 (12 7-22-7) ND
Occipital cortex 9-2 (5-2-11-5) 16-4 (13.8-18-4) ND
Cingulate cortex:

Anterior 9 9 (64-12 4) 22-8 (185-30-0) ND
Posterior 12-4 (11-7-12-9) 15 5 (12-4-17-9) ND

Values are means with the range in parentheses, ND-not determined. The mean age and necropsy delay
ofAlzheimer subjects (71 years, 1-8 hours) was similar to that of subjects with "other dementias" (71years,
1-5 hours). Neurosurgical specimens were from patients with a mean age of 53 years.

impairment (Pick's disease, multi-system References
degeneration and depressive pseudo-
dementia; "other dementias", table). While

B
Procter AW, Palmer AM, Stratmann OC,

the neurosurgical specimens and "other Bowen DM. Glutamate/aspartate-releasingneurons in Alzheimer's disease. New Eng Jdementias" had comparable uptake values Med 314:1711-2.
in equivalent areas, Alzheimer's disease sub- 2 Neary D Snowden JS, Mann DMA, et al.
jects had the lowest uptake values in almost Alzheimer's disease: a correlative study. J
all regions examined. Studies of the metabo- Neurol Neurosurg Psychiatry 1986;49:
lism of previously frozen brain tissue8 indi- 229-37.
cate that the mode of death of the patient 3 Francis PT, Pearson RCA, Lowe SL, et al. The
may be a major factor affecting energy- dementia of Alzheimer's disease: an update.
dependent measures such as this. However, J Neurol Neurosurg Psychiatry 1986, (independenteasures sch as this However, press).
both groups included subjects with a short 4 Danbolt NC, Storm-Mathisen J. Na+-
(under 1 hour) and a long (3 days) terminal dependent "binding" of D-aspartate in brain
coma, and there appeared to be no effect of membranes is largely due to uptake into
a magnitude comparable to that of membrane-bounded saccules. J Neurochem
Alzheimer's disease. 1986;47:819-24.

It is now important to substantiate these 5 Palmer AM, Francis PT, Benton JS, et al. Pre-
findings in a larger series. However, glu- synaptic serotonergic dysfunction in patients
tamate release from the Alzheimer neuro- with Alzheimer's disease. J Neurochem 1986,
tamatea reespefrmen'ithe althiereneuro- (in press).

sugicl specimens2 is not altered9 and 6 Sims NR, Bowen DM, Davidson AN. ["C]
glutaminase immunoreactivity seems to acetylcholine synthesis and ["C] carbon
mark all neurons which previous studies dioxide production from [U-`CJ glucose by
would predict use glutamate as neuro- tissue prisms from human neocortex.
transmitter, with the exception of some Biochem J 1981;196:867-76.
supragranular pyramidal neurons.'o Neuro- 7 White P, Bowen DM, Davison AN.
transmitter candidates for these cells and Alzheimer's disease: distribution of protein
excitatory cortical interneurons" are on sucrose density gradient centrifugation.
unknownbthomocyteic acidhas some

Acta Neuropathot 1 978;41 :253-6.
unknown but homocysteic acid has som2e 8 Wester P, Bateman DE, Dodd PR, et al. Ago-
characteristics of such a neurotransmitter. nal status affects the metabolic activity of

nerve endings isolated from post-mortem
We are grateful to Drs B Doshi and DMA human brain. Neurochem Pathol 1985;
Mann for help in the collection and 3:169-80.
classification of the specimens. 9 Smith CCT, Bowen DM, Davison AN. The
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Manchester Neurosci 1986:6:2226-34.

P
rotected by copyright.

 on M
ay 22, 2023 by guest.

http://jnnp.bm
j.com

/
J N

eurol N
eurosurg P

sychiatry: first published as 10.1136/jnnp.50.6.824-a on 1 June 1987. D
ow

nloaded from
 

http://jnnp.bmj.com/

