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Resetting of osmoreceptor response as cause of
hyponatraemia in acute idiopathic polyneuritis
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Summary and conclusions

In a patient with hyponatraemia associated with acute
idiopathic polyneuritis plasma concentrations of anti-
diuretic hormone increased when hypertonic saline was
infused intravenously, and urine osmolality rose con-
comitantly. A water load was excreted normally, while
the plasma remained extremely hypo-osmolal.

It is concluded that osmoregulation was functioning
normally but was set abnormally low, possibly owing to
a disturbance of the peripheral volume receptors.

Introduction

Hyponatraemia is occasionally found in various disorders of
the central nervous system'l-8 and also in acute idiopathic
polyneuritis,9 10 a disorder that is usually considered to affect
primarily the peripheral nervous system." In most cases the
hyponatraemia is thought to be due to a water-retention state
secondary to inappropriate secretion of antidiuretic hormone
(ADH), though the mechanism of its release has not been
elucidated.
The syndrome of inappropriate ADH secretion also occurs

in various other pathological conditions." In a few reports a
variant of this syndrome has been described"3 14: the patients
apparently fulfil the criteria for the syndrome but, on challenge,
excrete a standard water load, thus providing indirect evidence
that ADH secretion can be inhibited, albeit only at a lower
plasma osmolality than normal. Moreover, infusing hypertonic
saline intravenously into several of these patients has resulted
in an increased urine concentration even before plasma osmolality
has reached normal values. The inference is, therefore, that the
osmostat in these patients has been reset at an abnormally low
level. No direct evidence exists, however, that the increased
urine concentration is due to increased secretion of ADH.
We report a case of hyponatraemia associated with acute

idiopathic polyneuritis and present evidence suggesting that
a reset osmostat caused the hyponatraemia.

Methods

Plasma and urine osmolality were measured using the Knauer
electronic semi-micro osmometer. Blood for estimating plasma
concentrations of ADH (arginine vasopressin) was taken into chilled
syringes and the plasma separated immediately at 4'C and stored at
-20°C. The concentrations were measured in a single batch by
radioimmunoassay incorporating the prior extraction of ADH from
plasma with Florisil.

Case report

A 51-year-old man was admitted with a week's history of malaise,
numbness and weakness of the legs, constipation, and difficulty in
micturition. He was alert and co-operative, with a regular pulse of
70/min, respiration 15/min, temperature 37°C, and blood pressure
130/90 mm Hg. There was generalised weakness of both upper- and
lower-limb muscles; all stretch reflexes were absent except the biceps
jerks, which were diminished; and sensation to pin prick was reduced
up to the level of L1. There was retention of urine, the bladder
reaching the umbilicus.

Results of investigations-Haemoglobin concentration was 12 7 g/dl,
with a normochromic, normocytic film; white cell count 9 0 x 109/1
(9000/mm3) with 71% neutrophils, 23% lymphocytes, 4% monocytes,
and 2% eosinophils; plasma viscosity 1-50 cp (normal range 1-50-1-72);
a slide test (Monospot) for infectious mononucleosis was negative,
as were results of all other viral studies made at intervals throughout
his admission. Plasma sodium concentration was 125 mmol(mEq)/l,
potassium 3-5 mmol(mEq)/l, chloride 91 mmol(mEq)/l, bicarbonate
25 mmol(mEq)/l, and urea 5-4 mmol/l (32 mg/100 ml). Cerebrospinal
fluid protein was 1-4 g/l (140 mg/100 ml). A myelogram and chest
x-ray film were normal.

Progress-Acute idiopathic polyneuritis was diagnosed. He was
not feverish, but over the following four days weakness increased,
without affecting the respiratory muscles. He gradually became
confused, developed hallucinations at night, and eight days after
admission was completely disorientated. The plasma sodium con-
centration had fallen to 110 mmol/l, but the plasma urea concentration,
blood pressure, and pulse rate were normal. A 24-hour urine specimen
contained sodium 35 mmol/l, potassium 20 mmol/l, and urea 173
mmol/l (1038 mg/100 ml), so that the osmolality would have been of
the order of 273 mmol (mosmol)/kg. The confusional state was
attributed to hyponatraemia, and an infusion of 1 1 hypertonic saline
(300 mmol/l) was given and water intake restricted to 1 1/day. His
mental state improved over the next five days as the plasma sodium
concentration rose to 124 mmol/l. Because of a urinary infection
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FIG 1-Plasma and urine osmolality in response to hyper-
tonic saline infusion (750 mmol/l(mEq)/l, or 4-5 % saline).

Conversion: SI to traditional units-Osmolality: 1 mmol/
kg= 1 mosmol/kg.
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water restriction was relaxed, but despite this the plasma sodium
concentration remained around 125 mmol/l.

Investigation of osmoregulation-A few days later the plasma sodium
concentration had settled around 125 mmol/l, plasma osmolality was
253 mmol/kg (normal range 280-295 mmol/kg), and urine osmolality
was 322 mmol/kg. Hypertonic saline (0-5 1; 750 mmol/l) was infused
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FIG 2-Plasma concentration ofADH (arginine vasopressin)
in response to changes in plasma osmolality induced by
hypertonic saline infusion (750 mmolIl).

Conversion: SI to traditional units-Osmolality: 1 mmoll
kg= 1 mosmol/kg.
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FIG 3-Plasma and urine osmolality and urine output in
response to standard water load (20 ml/kg body weight).

Conversion: SI to traditional units-Osmolality: 1 mmol/
kg= 1 mosmol/kg.

over four hours and blood taken at intervals for measurement of
plasma ADH and osmolality. Urine was collected during the infusion
and for three hours afterwards. During the infusion plasma osmolality
increased progressively though remained below normal, and urine
concentration increased greatly after the infusion (fig 1). The plasma
concentration of ADH also increased progressively during the
infusion (fig 2). The maximal urine concentration achieved, however,
was much less than would have been expected in a normal subject
with similar ADH concentrations. Extrapolation to zero ADH

concentration ofthe line relating plasma osmolality and ADH suggested
that a water load would be readily excreted. Consequently, several
days later when the plasma sodium concentration had fallen again to
129 mmol/l a water load of 20 ml/kg was given by mouth over 20
minutes. Diuresis ensued with almost maximally dilute urine, and
80% of the load was excreted within four hours (fig 3).

Discussion

Physiologically, plasma osmolality is maintained around
285 mmol/kg. At higher osmolalities ADH is secreted, resulting
in concentrated urine, and at lower values a maximally dilute
urine is excreted until the plasma osmolality returns to normal.
In the case described the urine, far from being maximally
dilute when the plasma osmolality was low, was more con-
centrated than the plasma, suggesting the release of ADH
inappropriately for the low plasma osmolality.12 Nevertheless,
the patient responded normally to the slight fall in plasma
osmolality produced by a water load, indicating that ADH
secretion was suppressed, and the rise in the plasma con-
centration of ADH induced by infusing hypertonic saline
solution was similar to that seen in normal subjects with the
same increase in osmolality."5 Thus the only abnormality
appeared to be the low plasma osmolality at which the responses
occurred, so that osmoregulation appeared to have been reset to
around 250-255 mmol/kg. The increased concentration of
urine that followed the large increase in the plasma concentration
of ADH was submaximal, probably owing to the effect of water
retention on the renal medullary concentrating mechanism."
The release of ADH at subnormal plasma osmolalities in

idiopathic polyneuritis may reflect continuous leakage of ADH
into the circulation as a result of damage to the hypothalamic
cells by the disease process.10 If this were so the release of ADH
might be increased still further by raising the plasma osmolality,
but it seems unlikely that it would be abolished by a slight fall
in osmolality as occurred in our patient.
A fall in blood volume is another important stimulus to

release of ADH, although in man a fall greater than 10% is
required before the plasma concentration of ADH rises
appreciably.17 Moreover, in hypovolaemia the threshold of the
response to changes in osmolality is lowered.18 The ADH
response to hypovolaemia is presumably evoked by the trans-
mission of information from peripheral volume receptors. If
these receptors were affected by the polyneuritis normovolaemia
might be misinterpreted as hypovolaemia, with consequent
water retention and a lowering of the threshold of the
osmoreceptor response. Such a mechanism was suggested by
Robertson et al to explain hyponatraemia in a case of vincristine-
induced neuropathy."9
Whatever the exact mechanism of the resetting of the

osmostat, the magnitude of the water retention and hence the
degree of hyponatraemia might be expected to vary with the
severity of the disease. In the patient described here the initial
fall in the plasma sodium concentration to 110 mmol/l and the
subsequent gradual rise were presumably related to the lability
of the disease process early in its course.

We wish to thank Dr M J Campbell for permission to report this
case.
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SHORT REPORTS

Interaction between sodium
valproate and platelets: a further
study
After our report of a case in which we believed sodium valproate
induced auto-immune thrombocytopenial we investigated 31 patients,
chosen at random, who were taking sodium valproate. Most of them
were also taking other antiepileptic drugs. The investigations con-
sisted of a whole-blood platelet count; estimation of complement-fixing
platelet-bound antibody (PBA); and tests on the serum for comple-
ment-fixing antiplatelet antibodies against a panel of normal platelets.
Autoantibody tests were done, the sera being tested against the
patients' own platelets.

Investigations and results

Whole-blood platelet counts were measured on EDTA samples on a
Coulter Counter Model ZBI. Serum antiplatelet antibodies were tested
by published methods.2
PBA was investigated by a modification of the microtitre complement-

fixation test (CFT) using autologous platelets.3 Serum valproate concen-
trations were measured by Chard's4 method. The results are shown in the
table.

In addition to the four patients cited a further five showed a weak reaction
at the highest concentration of patients' platelets used in the test-that is
400 x 109/1 (400 000/mm3). These cases were not confirmed by repeated
testing and have therefore not been included as positive results. One of the
four PBA-positive patients had a more strongly positive autoantibody test
than with serum and platelets tested separately. This technique also revealed
one positive case where the platelets and sera tested separately were both
negative. Two patients had a sodium valproate concentration above the
recommended therapeutic range of 400-600 pmol/l. One of them showed
evidence of a platelet antibody by having a strongly positive autotest.

Results of investigations in 31 patients taking sodium valproate

Noof ~~~Platelet-bound Serum Sodium valproate
paNtiens Thrombocytopenia antibody found antiplatelet concentrationpatients ~~~~~~~antibody found >600 tsmol/I

31 - 4 1 (auto) 2

Comment

The initial impression of antiplatelet antibody activity due to
sodium valproate was supported by this study. Out of 41 controls
used in this method none had a positive PBA test or a serum anti-
platelet antibody.3 In our series four had evidence of a platelet-bound
antibody and one had a positive autoantibody test, emphasising the
importance of always performing the latter. These findings suggest
that valproate may be responsible for an antiplatelet effect more
often than is thought, but we can make no further recommendations
on monitoring its usage. We cannot confirm any correlation between
serum valproate concentrations and platelet antibody activity, but
notably one patient in our series and one reported previously' had
high concentrations of 700 and 820 ±lmol/l respectively. The other
positive cases may have had high serum concentrations at some time
that could have initiated the effect. Certainly the antiplatelet activity

may be detected in the absence of thrombocytopenia. This seems to
be similar to the situation with methyldopa, which may sensitise red
blood cells with an autoantibody in up to 20% of cases but cause
an overt haemolytic anaemia in only about 1%.5 We again emphasise
the need to check platelet counts and serum sodium valproate
concentrations in patients whose dosage is being increased.

1 Sandler, R M, et al, British Medical_Journal, 1978, 2, 1683.
2 Columbani, J, et al, paper presented at Fourth International Histo-

compatibility Workshop, Los Angeles, 1970.
3 Sandler, R M, et al, in press.
4 Chard, C R, Clinical and Pharmacological Aspects of Sodium Valproate

(Epilim) in the Treatment of Epilepsy. England, MCS Consultants, 1975.
5 Worlledge, S M, Seminars in Haematology, 1969, 6, 181.
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Paediatric use of mexiletine and
disopyramide
Life-threatening arrhythmias, although not common in infancy,
present a recurring clinical problem and choosing a suitable drug is
often difficult. The difficulty is compounded by the paucity of
information on both the efficacy and dosage of the newer anti-
arrhythmic drugs in children. Mexiletine and disopyramide, two
orally effective and potentially valuable drugs, are cases in point.
We report two cases in which these drugs were used and in which the
dosage was modified according to plasma concentration measurements.

Case reports

Case 1-A girl born in July 1978, whose pregnancy, birth, and routine
neonatal examination were normal, was admitted to hospital aged 10 days
cyanosed, with signs of cardiac failure, and an apex rate of 300 beats/min.
The ECG was interpreted as a supraventricular tachycardia and she was
digitalised. After three days there were no signs of heart failure but her
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