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parts. It is applied every night after the surface of the wart
has been gently removed with an emery board and the foot
soaked in hot water for about five minutes. Four drops of
this paint are applied to the wart, and when it is dry the
area is covered with Elastoplast.9 Other preparations such
as alkyl dimethyl benzyl ammonium halide dibromide can
be used in the same way.

For patients whose warts are intensely painful or have
resisted simpler methods removal with a blunt curette is
often indicated. Local anaesthesia is normally employed, and
the pain of the injection can be mitigated by the preliminary
use of an ethyl chloride spray. Any bleeding can be con-
trolled by electrocautery or fulguration. Rarely, in patients
with a great number of warts, general anaesthesia is indi-
cated. Surgical excision is unwise.
The prevention of these warts is not an easy matter. It

is notable that the incidence is low where a swimming pool
is used by only one group of people and where supervision
and inspection are adequate. Open-air pools and salt-water
baths seem to lead to a lower incidence of infection. Pro-
tective footwear might greatly reduce the incidence of
plantar warts if introduced widely.'0

1 Ogilvie, M. M.,,Journal of Hygiene, 1970, 68, 479.
2 Rasmussen, K. A., Acta dermato-venereologica, 1958, 38, Supplement 39,

71.
3 Tranter, A. W., Medical Officer, 1969, 121, 317.
' Bunney, M. H., Community Medicine, 1972, 127, 127.
6Montgomery, A. H., and Montgomery, R. M., New York State J7ournal

of Medicine, 1937, 37, 1978.
Barr, A., and Coles, R. B., Transactions of the St. Jfohn's Hospital Der-

matological Society, 1966, 52, 226.
7 McAusland, S., British Medical_Journal, 1935, 1, 1123.
8 Anderson, I., and Shirreffs, E., British Jrournal of Dermatology, 1963, 75,

29.
Bunney, M. H., Hunter, J. A. A., Ogilvie, M. M., and Williams, D. A.,

Practitioner, 1971, 207, 197.
10 Bunney, M. H., Community Medicine, 1972, 127, 127.

Lithium-induced Diabetes
Insipidus
There appears to be little doubt that administration of
lithium carbonate is of benefit in the treatment of manic-
depressive disease.'-3 This is particularly true for the manic
features of the condition, but long-term therapy also reduces
the incidence of relapses of both the manic and depressive
phases. In severe depressive illness it does not appear
to be so effective. Since increasing numbers of patients are
taking lithium for prophylaxis, consideration must be given
to its possible toxic effects.

Apart from symptoms such as nausea, diarrhoea, and
tremor, which may be transient, overdosage can lead to
sleepiness, vertigo, slurred speech, or muscle hypotonia, and
can lead on, in severe intoxication, to episodes of hyper-
extension of the limbs, epileptiform attacks, and coma.
These toxic effects are related to the serum concentration of
lithium and are more likely to occur if there is coexisting
renal disease or if the patient is depleted of sodium. It is
wise to check the blood level regularly to ensure that it
remains in the effective and safe range of 0.7 to 1-3 mEq/1.2
Long-term complications include the occasional develop-

ment of a diffuse goitre, but the patients usually remain
euthyroid and the effect is reversible. The precise mech-
anism of the goitre is obscure, but there is some evidence
that it results from impaired synthesis of hormone in the
gland.46 While stimulation of thyroidal adenyl cyclase by

thyroid-stimulating hormone (TSH) is inhibited by lithium,
this is not the full explanation of the effects, since the action
of cyclic adenosine monophosphate (AMP) on the thyroid
is also blocked.7 8 The goitre seldom needs treatment, but
if it is large, or if hypothyroidism occurs, there is a good
response to thyroxine.

Polyuria and polydipsia have been reported in man and
experimental animals.9 10 Rats given toxic doses of lithium
passed dilute urine, and the kidneys did not succeed in
concentrating the urine despite the administration of vaso-
pressin. Later the animals died in oliguric renal failure.
These effects were more easily produced if the animals were
salt-deficient. These observations suggested that lithium may
interfere with the action of vasopressin on the nephron,
resulting in an acquired form of nephrogenic diabetes in-
sipidus such as may also be associated with hypercalcaemia
and hypokalaemia. Now it has become clear that some
patients may develop a disturbing degree of polyuria and
polydipsia even when treated with conventional doses of
lithium, and it seems probable that many others have these
symptoms in a milder degree.11-13 B. M. Angrist and col-
leagues" and T. A. Ramsay and colleagues'3 together have
reported on five patients who developed persistent polyuria
beginning between two weeks and seven months after starting
long-term lithium carbonate therapy in conventional doses and
who had safe plasma lithium concentrations. No patient had
clinical or conventional biochemical evidence of pre-existing
renal disease or electrolyte imbalance. During water depriva-
tion tests or administration of a hypertonic saline stimulus
these patients failed to concentrate their urine or reduce the
flow normally despite haemoconcentration and loss of
weight, indicating a diagnosis of diabetes insipidus. Since
the urine d;d not become concentrated after administration
of vasopressin either, the authors reasonably concluded that
the patients had acquired nephrogenic diabetes insipidus,
and the condition appears to be reversible when the drug
is stopped.
The mechanism of this interference with the action of

vasopressin is not known but may be similar to that pro-
duced experimentally by increased concentrations of mag-
nesium, manganese,14 and caesium.15 There is evidence that
in some of these instances the toxic agent inhibits the
activation of cyclic AMP by vasopressin,14 and this is prob-
ably true for lithium. Whatever the mechanism at work, it
is important to remember that unlike other forms of nephro-
genic d;abetes insipidus it would be most unwise to treat
the patient by salt depletion and diuretics, since salt deple-
tion greatly enhances the toxicity of lithium.
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