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reversal of hypovolemia. Even as novel antagonists of antidiuretic
hormone become available, the treatment of specific cause of the
syndrome of inappropriate antidiuretic hormone secretion should
remain the treatment of choice.

Besides studying the spectacular cases in which a reversal of
hyponatremia followed treatment of hypoalbuminemia, we also ex-
amined the possibility that milder hyponatremia is due to hypoalbu-
minemia. In a random series of 3852 patients at the Royal Free
Hospital, we found 111 who had plasma sodium concentrations of
less than 130 mmol per liter. In this group of 111 patients, plasma
albumin was measured in 41 who had no evidence of renal or hepat-
ic dysfunction; 17 (42 per cent) had albumin concentrations of less
than 32 g per liter. In contrast, only 11 patients (4.7 per cent) had
an albumin concentration of less than 32 g per liter among 232
consecutive patients who had plasma sodium concentrations above
130 mmol per liter. This difference is significant (P<0.01), and
although it does not establish a causal relation between plasma
albumin and sodium concentrations, it provides the framework for
further investigation indicated strongly by the case histories pre-
sented above.
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FOCAL SIGNS AND BRAIN CT SCANS IN
PSYCHIATRIC PATIENTS

To the Editor: In a 1981 report, Larson and colleagues' surveyed
123 psychiatric patients who underwent CT scanning of the brain;
they found that 6 patients.had “true positive” studies, all of whom
had concurrent focal neurologic signs. Another 81 patients with
“normal” or’“normal except for atrophy” CT results were entirely
free of focal neurologic signs. This study, with its emphasis on using
focal neurologic signs as a guide for using CT scans in psychiatric
patients, has formed the basis for institutional policy in many hospi-
tals; often a neurologist’s approval, presumably to document focal
signs, is required before a CT scan can be performed in a psychiatric
patient.

Roberts and Lishman? provided tentative data questioning the
usefulness of “neurologic examination,” when they reported that
12.0 per cent of patients with positive examinations (24 of 201) had
positive CT findings, whereas a larger percentage — 19.7 per cent
— had abnormal CT scans but no clinical neurologic abnormalities.
Similarly, Tsai and Tsuang® found that abnormal neurologic ex-
amination was associated with positive CT results in only 26 per
cent of positive CT cases. Neither group commented on focal find-
ings in their samples. We specifically addressed the usefulness of
focal neurologic signs in predicting meaningfully positive CT-scan
results among psychiatric inpatients. We reviewed 156 CT scans of
the brain (3.5 per cent of all psychiatric admissions) that were
requested over a 2Ys-year period. A total of 16 patients presented
with focal neurologic signs; only 7 of these patients had a positive
CT scan. Conversely, 18 patients without focal signs had positive
scan results. Although percentage differences favor the association
of focal signs and CT results (43 per cent vs. 15.5 per cent), the
absolute numbers of patients with positive CT scans with and with-
out focal signs (7 vs. 18) in our sample suggest that these per-
centage rates are of little use in guiding clinical practice. For
the 16 patients with focal signs on examination, the statistical asso-
ciation with focal CT findings was no greater than chance (chi-
square = 3.6, 1 df). From this experience we suggest that no empiri-
cal evidence currently exists validating the use of focal signs in
ordering CT scans for psychiatric inpatients. In our series, a psy-
chiatrist’s mental-state examination eliciting impaired cognition
was the best predictor of a positive CT scan, with a 49.3 per cent
yield. The association between cognitive impairment and posi-
tive CT-scan results was greater than chance (chi-square = 17.3,
P<0.001). It appears that careful assessment of mental status of-
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fers a more reliable guide to CT scanning than do focal neurologic
signs in this population.
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ALZHEIMER'’S DISEASE: DOES NEURON PLASTICITY
PREDISPOSE TO AXONAL NEUROFIBRILLARY
DEGENERATION?

To the Editor: Gajdusek hypothesizes that disruption of neurofila-
ments is the basis for several dementing diseases (March 14 issue).!
To explain why some neurons in the brain are affected and not
others, he suggests that cells with large axonal trees, because of their
great demands for axonal transport, are especially vulnerable to
axoskeletal damage. Gajdusek’s hypothesis is attractive, but fails to
account for the observation that large motor neurons are minimally
affected in Alzheimer’s disease. ’

We suggest that cell plasticity as well as the size of the axonal tree
may impose demands on axonal transport. The plasticity of neural
cells has been related to a variety of trophic factors,? some of which
involve axonal transport. A pertinent example is the axon sprouting
seen in septal norepinephrine terminals,® presumably accompanied
by a sizable influx of new neurofilaments.

Neurons showing a high degree of plasticity probably form the
substrate of memory and learning; both are impaired in Alzheimer’s
disease. Norepinephrine pathways have been associated with re-
ward-related learning,* and the norepinephrine cells of the locus
ceruleus are destroyed in some cases of Alzheimer’s disease.® Alz-
heimer degeneration also damages the locus of origin of serotonin
cells in the midbrain raphe,® and serotonin has been proposed as
the mediator of classic conditioning.” Acetylcholine pathways pro-
jecting from the nucleus basalis of Meynert to the cortex may have
the role of latchkey in complex memory storage and retrieval 8° and
as is well known, Alzheimer’s disease is associated with loss of
these cell bodies as- well as their enzymes.!® At the cortical level
Alzheimer-type deterioration preferentially affects neurons in asso-
ciative areas, most strikingly the hippocampus and amygdala,'!
both of which play a major part in memory.!2 Furthermore, neuro-
fibrillary degeneration occurs selectively in neurons with axons
connecting the hippocampus with the entorhinal cortex.!® Since
neurons from each of these groups form connections associated
with the encoding of information,'* which requires a high degree
of plasticity, their deterioration supports the inference that cells
showing considerable plasticity are prone to neurofibrillary dis-
ruption.

The disruption of the slow axonal-transport mechanism in neu-
rons with a high degree of plasticity may lead to pervasive memory
dysfunction, the core symptom of dementia regardless of the cause.
This axonal-filament dysfunction may provide a micropathological
basis for the previously postulated link between a microtubular
diathesis and Alzheimer-type dementia'®'¢ and tie together a sub-
class of dementing diseases. )
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SHARED ANTIGENS ON ACETYLCHOLINE RECEPTOR
AND BACTERIAL PROTEINS

To the Editor: The report by Stefansson et al. (Jan. 24 issue)
describes the sharing of antigenic determinants between the nicotin-
ic acetylcholine receptor and three bacterial proteins.! Their con-
clusion is based on the analysis of 22 IgG and 4 IgM rat monoclonal
antibodies directed against the acetylcholine receptor, and the au-
thors point to the possibility that the primary event in myasthenia
gravis is the induction of antibacterial antibodies.

This hypothesis may well turn out to be correct, but there is one
problem that needs more discussion. In the study by Stefansson et
al., the two cross-reactive monoclonal antibodies were both of the
IgM class. Since only 4 of the 26 monoclonal antibodies were of the
IgM class, this indicates a selection.

Secreted IgM molecules are pentameric and thus contain more
binding sites than IgG. This results in an increased avidity (total
binding strength), as compared with IgG molecules, provided
that sufficient antigenic determinants are available.? Since in the
study reported by Stefansson and colleagues homogenates of bac-
teria were electrophoretically separated, this should have result-
ed in sufficient concentrations of antigens, possibly even higher
concentrations than those originally observed on the bacterial
membrane.

Analysis of monoclonal antibodies from patients with tumors of
the B-lymphocyte lineage has demonstrated an overrepresentation
of IgM as compared with IgG antibodies directed against self-anti-
gens,* possibly reflecting the avid binding properties of IgM mole-
cules.

Thus, although the results of the study by Stefansson et al.
provide an interesting possible clue, an analysis of more control
IgM monoclonal antibodies is warranted in order to ascertain
whether there is a statistically significant increase in bacterial
cross-reactivity of anti-acetylcholine receptor IgM monoclonal anti-
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bodies, as compared with IgM antibodies directed against other
antigens.
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To the Editor: The paper by Stefansson et al. is very interesting.
However, I must sound a word of caution. The authors tested over
25 monoclonal antibodies prepared against the acetylcholine recep-
tor from Torpedo californica for cross-reactivity with bacterial anti-
gens. Only two of the antibodies tested (77F and BK57, both IgM)
cross-reacted with bacterial proteins. It is unfortunate that the au-
thors did not discuss in their paper the pertinent binding character-
istics of the monoclonal antibodies they tested. Elsewhere, they have

_shown that 77F does not bind to muscle acetylcholine receptor' and

that neither 77F nor BK57 causes experimental myasthenia gravis
in rats.? Because these two monoclonal antibodies do not bind to
muscle acetylcholine receptor (i.e., they are not true autoantibod-
ies), it is very misleading to imply that such antibodies may be
involved in the initiation of myasthenia gravis. Furthermore, in
their paper, the authors do not specify what type of acetylcholine
receptor was used for the studies; this is an important point, because
many antigenic determinants found on torpedo acetylcholine recep-
tor do not have a counterpart on muscle acetylcholine receptor. The
proposed link between bacterial infection and myasthenia gravis
requires that the cross-reactive bacterial determinant be present on
muscle acetylcholine receptor as well. Yet, published binding char-
acteristics of 77F and BD57 show that this cannot be the case.

In summary, the data presented by Stefansson et al. demonstrate
an interesting cross-reaction between a bacterial protein and torpe-
do acetylcholine receptor. However, these findings do not provide
the basis for suggesting that myasthenia gravis is due to an immune
response against a bacterial protein that shares an antigenic deter-
minant with muscle acetylcholine receptor.
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The above letters were referred to the authors of the article in
question, who offer the following reply:

To the Editor: In response to Drs. Smith and Hammarstrém, the
fact that the IgM often has greater avidity than IgG is of interest. It
is also interesting that autoreactive human monoclonal antibodies
are more often of the IgM than the IgG isotype. However, if the
experiments are properly controlled, neither one of these observa-
tions implies that a demonstration of the sharing of epitopes using
an IgM monoclonal antibody is any less convincing than if the
sharing is shown with an IgG monoclonal antibody. Indeed, it is
more difficult to control for unspecific binding of IgM than IgG.



