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Matters Arising

Biopterins in arginase, dihydropteridine
reductase and phenylalanine hydroxylase
deficiency

Sir: We have reported a child with arginase
deficiency who had a disturbance of central
monoamine metabolism which resembled
that seen in patients with phenylalanine
hydroxylase (PH) deficiency.1 Cutler2 sug-
gests that in both disorders the amine
changes might be secondary to a decreased
activity of dihydropteridine reductase
(DHPR). Inherited deficiency of this
enzyme, which recycles tetrahydrobiopterin,
the cofactor for the aromatic amino acid
hydroxylases, leads to defective amine
synthesis3 and in addition' to an increase in
the concentrations of total biopterins in
urine,4 CSF,5 and blood,6 due mainly to
accumulation of dihydrobiopterin.

If Cutler's proposal was correct one might
expect a similar increase in biopterins to
occur in patients with arginase or phenyl-
alanine hydroxylase deficiencies when the
plasma arginine or phenylalanine concen-
trations were raised. Patients with PH
deficiency do show a rise in biopterins which
is proportional to the rise in phenylalanine.
We have demonstrated, however, that the
rise in the CSF is due to tetrahydrobiopterin
in PH deficiency and dihydrobiopterin in
DHPR deficiency,7 indicating that the
mechanism for the rise is likely to be
different in the two disorders.
At the time of investigation of the patient

with arginase deficiency, methods were not
available for measurement of the individual
biopterin species in CSF. CSF total biop-
terins were, however, measured using Crit-
hidia assay8 (3-8 and 2-1 ng/ml, control
mean 3-7 ng/ml s.d. + 0-8) and using HPLC
following manganese dioxide oxidation9
(6-0 and 5 4 ng/ml, control mean 4 78 s.d. +
1 75). These normal values contrast with the
increase in biopterins in CSF found using
the Crithidia assay in four patients with PH
deficiency (range 54-16 ng/ml) and one

patient with DHPR deficiency (range 9-11
ng/ml), and similarly using the HPLC assay
in one patient with PH deficiency (19 1
ng/ml) and two patients with DHPR
deficiency (range 9 1-18 9 ng/ml).
Whole blood total biopterins (4-8-6-0

ng/ml) and DHPR activity (135-141
umol/min/l) were also normal in the patient
with arginase deficiency and did not alter
when the hyperargininaemia was corrected.
In PH deficiency, whole blood DHPR activ-
ity is also unaffected.10 Indeed whole blood

DHPR activity is used to distinguish
between deficiency of this enzyme and PH. ' 0
These results do not support the idea that

arginine and phenylalanine inhibit DHPR
activity in subjects with arginase or PH
deficiency.
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The dementia of Alzheimer's disease: an
update

Sir: Neary and colleagues1 argue that the
dementia of Alzheimer's disease (AD) is
largely a reflection of the degeneration of
pyramidal, non-cholinergic, cortical neu-
rons. An experiment we have carried out in
the rat suggests a mechanism whereby
degeneration of glutamic and aspartic
(dicarboxylic) acid-releasing, non-cortical,
neurons causes this dementia.
An electrolytic lesion was placed in the left

amygdala of six 37 day old male Wistar rats
from an inbred in-house colony under ether
anaesthesia. The lesion was made stereo-
taxically at two sites (in the central part of
the anterior half of the amygdala and the
second in the posterior half) using an insu-
lated electrode (5 pA passed for I min at
each site). Animals were killed 54/55 days
after surgery. The electrode track in all cases
passed through the dorsolateral cerebral cor-
tex and the lateral margin of the striatum, to
the amygdala. In no animal was there any
evidence of damage along the track other
than that small amount attributable to the
passage of the electrode. The left amygdala
had been completely destroyed in all animals
by the lesion, with slight involvement of the
adjacent pyriform cortex but with no dam-
age of other structures recognised and no
involvement directly of the substantia
innominata or basal nucleus itself. The entire
extent of the nucleus basalis of Meynert
(nbM) was dissected2 and, along with tissue
from six unoperated animals, was homoge-
nised in lOmM Tris-HCl, pH 7 4, contain-
ing 0-32M sucrose and I mM EDTA using a
glass-teflon homogeniser. (The 12 animals
came from two litters, six in each, three from
each litter being operated on). High affinity
Na+-dependent uptake of D-[3H]-aspartic
acid was assayed3 using 300 nM of substrate
and a Krebs Ringer phosphate buffer con-
taining either 161 mM Na+ (A) or 20 mM
Na+ and 141 mM choline chloride (B). The
Na+-dependent uptake value (A minus B,
pmoles/mg protein/min ± SD) of the left
nbM from the lesioned animals was 28-2 +
12-0 units. The control Na+-dependent
uptake values were 63 5 + 21-7 units (right
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Matters arising

nbM from lesioned animals) and 62 4 + 29-2
(left nbM from unoperated animals). The
nbM ipsilateral to the lesion showed a
significant (p at least < 0-025, Student's i
test) decrease of uptake activity compared
with the controls.
No known source of afferents to the nbM,

apart from amygdala, was involved in the
lesion. Therefore, the most likely expla-
nation for the observed decrease in uptake
activity to 45% of control is that the well-
documented4 innervation of the nbM by the
amygdala is by dicarboxylic acid-releasing
neurons. Evidence is emerging that reduced
dicarboxylic acid neurotransmission is both
a feature of ADs 6 and impairs learning in
the rat.7 The amygdala is severely affected8
in AD and may degenerate before the nbM.6
Cholinergic neurons in the nbM seem to
have glutamate receptors9 so if dicarboxylic
acid-releasing fibres from the amygdala to
the nbM degenerate in AD this is likely to
reduce the activity of nbM cholinergic neu-
rons, should denervation supersensitivity
not occur.'0 This may have profound func-
tional consequences as the nbM is the prin-
cipal source of the cholinergic innervation of
the neocortex. Thus degeneration of the
amygdala may cause dementia due to a func-
tional cholinergic deficit in the neocortex

that precedes the loss of the constituent cho-
linergic nerve terminals.
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Book reviews
Chemical Neurobiology: An introduction to
Neurochemistry. By Henry F Bradford. (Pp
507; £2195.) Oxford: W H Freeman, 1986.

A basic textbook on the neurochemistry of
the nervous system is something which has
been missing from our library for too long.
Frequently, colleagues and new students ask
"Can you recommend an up-to-date text to
help me get started in this area?" Until
recently, my reply has always been that they
need to scour the contents of at least a dozen
books to find the information they require.
In this respect, Professor Bradford has
produced a timely work which I am sure will
be avidly sought by those interested in
neurobiology.
The book is well organised, dealing ini-

tially with the organisation of neuronal sys-
tems and their structure and then turning to
the critical issue of role of glial cells in sup-
porting the development and functioning of
neurons. Not surprisingly, this is followed by
a description of brain glucose and energy
metabolism, but applied to the manner in

which this is essential for normal neuro-
transmission. The key role of neuro-
transmitter substances is highlighted in two
subsequent chapters which deal with classi-
cal transmitters from the point of view of
synthesis and storage, mechanisms of trans-
mitter release, the characteristics of neuro-
transmitter receptors, the distribution of
transmitter pathways within the brain, and
the actions of drugs on such neuro-
transmitter systems. Also covered are sub-
stances such as taurine, purines and hista-
mine where the evidence for or against a
transmitter role is reviewed. Ample space is
also given to the increasing evidence for
involvement of peptide substances as neuro-
transmitters. Professor Bradford then turns
his attention to aspects of the total func-
tioning of the nervous system firstly exam-
ining the manner in which synaptosomal
preparations may act as an in vitro means of
studying synaptic activity and then
specifically dealing with the dynamic charac-
teristics of synapses and their development.
The last portion of the book is devoted to
functional aspects of the whole nervous sys-
tem where the author assesses the role of
central neurotransmitter systems in behav-

iour and deals with a variety of neuro-
logical, psychiatric and other disorders
resulting from apparent failure of neuro-
transmitter systems.
As for any book of this kind, it could be

argued that it does not adequately cover
many issues. It, of course, would be impos-
sible to deal with the needs of every individ-
ual in such a volume. Professor Bradford has
explored many avenues ignored at a basic
level by other introductory texts. However,
while many aspects of this book are excellent
there are some areas which I do not find
satisfactory. In places, the classification of
neurotransmitter receptors is out of date,
but then the author may have been perfectly
correct in his concepts at the time of writing.
There are also some errors in the designation
of drug action and classification in the
section on neurotransmitter substances.
Finally, I felt that some of the concepts
presented on the cause and treatment of
neurological and psychiatric diseases were
not as robust as they might have been and,
indeed, some statements appeared mis-
leading in the light of our present know-
ledge. However, while it is easy to find fault,
the author deserves credit for the text as a
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