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they use could kill their children.-We are,
etc.,
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Camphor Poisoning in Children

SIR,-I should like to support Dr. J. R.
Sibert's comments on camphor poisoning in
children (31 March, p. 803). Our experience
with this substance at this hospital is in fact
less than that in Newcastle, amounting to
only two cases out of a total of 260 children
admitted after ingesting various kinds of
poison over the same period as that reviewed
by Dr. Sibert (1970-2). This year, however,
up to the end of March we have so far ad-
mitted two children who had ingested
camphorated oil out of a total of 34 cases.
As pointed out by Dr. Sibert, camphorated

oil is said to be lethally dangerous, fatalities
having occurred after swallowing one tea-
spoonful. It seems incredible to me that
such a substance should be so freely avail-
able to the public; and neither can one blame
parents for taking few precautions to prevent
its being handled by children when it is
often sold specifically for rubbing into babies'
chests and has even been smeared on their
lips to prevent chapping. Surely it would
not be too difficult to prevent the sale over
the counter of this substance, which is both
highly dangerous and of doubtful medical
value.-I am, etc.,

M. H. BELLMAN
Hillingdon Hospital,
Uxbridge, Middlesex

Duration of Action of Beta-blocking Drugs

SIR,-The observations of Drs. P. D. Nigam
and A. S. Malhotra (24 March, p. 742) on
the prolonged action of pindolol in the
management of angina pectoris are of great
interest.

Despite their established place and wide
use in clinical medicine, little information is
available about the duration of action of
beta-adrenergic blocking drugs. Propranolol
has been shown to have a pharmacological
half-life of 11 hours as judged by inhibition
of an isoprenaline tachycardial and, although
the plasma half-life of practolol is reported
as 10 hours,2 its pharmacological half-life
has not been determined. Recently 5 mg of
pindolol given orally has been shown to act
for significantly longer than 100 mg of pro-
pranolol.3 Knowledge of the duration of
action is of vital importance in determining
the dose frequency and effectiveness of any
drug.
We have recently carried out observations

on the duration of action of several beta-
blocking drugs in normal volunteers using
a standardized exercise test to produce a
marked increase in heart rate as a result of
increased sympathetic stimulation of the
heart. Exercise was performed before and at
intervals after the oral administration of

TABLE I-Effect of Beta-blocking Drugs on Exercise Tachycardia

Reduction in Exercise Tacyhcardia (%)
Drug Dose (mg) No. of

Subjects 2-3 hr 7-8 hr 24 hr 36 hr 48 hr 72 hr 96 hr

Placebo 6 0 0 0 - 0 0
Alprenolol 100 3 16-4 8-0 0 - - -

Alprenolol 400 3 26-8 25-0 10-1 7-4 - -
Sotalol 100 3 16-1 13-8 10-6 - - - -

Sotalol 400 3 27-4 24-8 23-4 17-2 23-1 6-5 11-8
Practolol 100 3 23-1 - 13-5 - - - -

Practolol 200 3 26-4 - 19-1 - - - -

Practolol .. 400 6 25-7 24-3 21-7 - 14-5 9 9 2-3
Practolol .. 800 3 27-5 - 221 - - - -

TABLE II-Relation of Reduction in Exercise Tachycardia to Blood Practolol Level

0 hr 3 hr 7 hr 24 hr 48 hr 72 hr 96 hr

Reduction in exercise tachycardia () .. 0 25-7 24-3 21-7 14-5 9 9 2-3
Blood practolol level (,tg/ml) .. .. 0 3-5 3-1 1-2 045 0-15 0

alprenolol, sotalol, and practolol. The effect
of each drug has been presented as a percen-
tage reduction in the exercise tachycardia
present before drug administration (table I).
In the subjects who received practolol plasma
levels and urinary excretion of the drug were
determined.

Several conclusions may be drawn from
these results. Firstly, maximu-m blockade of
an exercise tachycardia was not produced by
100 mg of alprenolol or sotalol but was pro-
duced by this dose of practolol. Secondly,
alprenolol, sotalol, and practolol in doses of
400 mg were equally effective initially, but
sotalol and practolol continued to produce
blockade of 20°,b or greater at 24 hours, at
which time the effect of alprenolol had
d;minished to 10%. This dose of sotalol and
practolol had some effect on an exercise
tachycardia for up to 72-96 hours. This effect
did not result from the subject becoming
accustomed to the repeated periods of
exercise as there was no change in an
exercise tachycardia after administration of a
placebo. Thirdly, increasing the dose of
practolol from 100 to 800 mg did not pro-
duce greater maximum reduction in the
exercise tachycardia, but it did increase the
duration of effective blockade.

Values for the percentage reduction in an
exercise tachycardia and the blood practolol
levels in six subjects given 400 mg of
practolol orally are shown in table II. It
will be seen that the decay of the blockade
curve appears to be less rapid than that of
the blood practolol level. Thus although the
plasma half-life of practolol is about 10-11
hours, the pharmacological half-life appears
to be of the order of 40-50 hours. As all but
10-30 mg of this dose of practolol had been
excreted in the urine in the first 48 hours, it
would appear that it may be bound to the
tissues, and that this accounts, at least
partially, for the long duration of action.
These results, together with those of other

studies currently in progress in this depart-
ment, indicate that the maximum reduction
of an exercise tachycardia produced in
normal subjects with practolol given either
orally or parenterally depends upon the
achievement of a blood practolol level of
1-0 ,ug/ml. As long as the blood practolol
level is maintained above this value, an
exercise tachycardia will be reduced by at
least 20%. It is shown in table II that, on
this basis, an oral dose of 400 mg of
practolol need only be taken once daily; we
would predict from studies at present in
progress that 800 mg of practolol would be

effective for 48 hours, as the blood practolol
level is about 3-0 Mg/ml 24 hours after such
a dose.
The prolonged effect of pindolol observed

by Drs. Nigam and Malhotra may also be
explained on this basis. A 10-mg dose of
pindolol maintains complete blockade at 24
hours4 and has been shown to be about 40
times more active than propranolol in
inhibiting an isoprenaline tachycardia.3
Therefore the dose of pindolol (5 mg four
times daily) had about five times the activity
of the dose of propranolol (40 mg four times
daily) and in addition was about twice the
dose required for a maximum effect. It is
possible that after four weeks on such a
regimen blood levels of pindolol had been
achieved in excess of those required and may
have been maintained for much of the first
week after cessation of therapy above the
level required for a blocking effect.

Little attention has been focused on this
important area of the clinical pharmacology
of beta-blocking drugs. Studies on these
drugs have often been terminated within
eight hours, thus failing to obtain much vital
information. It is our contention that
rationalization of dosage regimens is long
overdue, even with drugs like propranolol
and practolol which have now been in
clinical use for more than five years.-We
are. etc..
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Biological Availability of Digoxin

SIR,--The comparative study of "new" and
"old" Lanoxin by Dr. D. Falch and others
(24 March, p. 695) seems to perpetuate some
misconceptions with regard to the significance
of plasma levels of dixogin.
The action of digoxin is not closely re-

lated to the plasma level but depends on the
relatively slow uptake of the drug on the active
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