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Beta-adrenergic Blocking Drugs

When the sympathetic nerves to the heart are stimulated or
the patient is given isoprenaline, there is an increase in heart
rate (positive chronotropic effect) and an increase in the
velocity and force of contraction of the myocardium (positive
inotropic effect). The rate of conduction of impulses through
the specialized conducting tissue of the heart is speeded up.
Stimulation of extracardiac beta-receptor sites causes relaxa-
tion of smooth muscle in bronchi, intestine, uterus, and
skeletal blood vessels. Since the dichloroanalogue of iso-
prenaline was first found to exert a competitive blocking
action in 19581 many new compounds have been developed
which antagonize the effects of catecholamine release at the
adrenergic beta-receptor sites, and these drugs have been
found useful in clinical practice.

Beta-adrenergic blocking drugs decrease the heart rate,
decrease the velocity and force of contraction of the heart
muscle, and decrease the rate of conduction of impulses
through the conducting system. They also reverse the effects
of stimulating extracardiac beta-receptor sites.2 The search
for new compounds has continued because unselective
blockade of beta-receptors at sites outside the heart can
produce unpleasant effects such as asthma in predisposed
patients and an increased resistance to the flow of blood
through peripheral vessels caused by paralysis of dilator
fibres in vascular smooth muscle. Propranolol and certain
other structurally similar drugs also have a separate, quinidine-
like action. The most important disadvantage of beta blocking
drugs is depression of the myocardium. This can precipitate
heart failure when a diminished functional capacity is being
countered by enhanced sympathetic activity.3
These considerations have led to the development of

beta-adrenergic blocking compounds without associated
quinidine-like action (practolol4 and sotalol5), with some weak
sympathomimetic activity (practolol, sotalol, alprenolol,6 and
oxprenolol7), or whose beta-receptor blocking acticn is
cardio-selective (practolol).

Beta-adrenergic blocking drugs find their main uses in the
treatment of angina, cardiac dysrhythmias, and high blood
pressure. They are also effective in the control of symptoms
and signs of thyrotoxicosis. In angina these drugs reduce the
discrepancy between myocardial metabolic demand and

supply by slowing the heart, reducing the velocity of con-
traction, and lowering the blood pressure. Angina is thereby
alleviated even though these drugs do not cause coronary
vasodilatation. In the treatment of cardiac dysrhythmias it
has not been clear whether their efficacy depended on their
intrinsic beta-receptor blocking properties, on the quinidine-
like effect, or on some independent antidysrhythmic property.
Studies with newer compounds have helped to clarify this.
The D-isomei of propranolol (which is a racemic mixture)

has the quinidine-like action but no beta-receptor blocking
action. Practolol possesses no quinidine-like action. Whereas
D-propranolol proved very ineffective as an antidysrhythmic
drug, practolol has been found valuable in the treatment of
supraventricular tachycardia in patients after cardiac infarc-
tion, so the quinidine-like action does not appear to contribute
to the efficacy of these compounds in the management of
dysrhythmias. Similarly the depressant effect also appears to
be independent of the quinidine-like action. Compounds with
intrinsic sympathomimetic activity have been said to cause
less myocardial depression, but it is not clear why they should
do so, and the less depressant effect of practolol than pro-
pranolol may be due at least in part to the preservation of
extracardiac sympathetic vascular responses. Certainly it is
difficult to accept claims that some newer compounds cause
no myocardial depression when they slow the heart rate
with no associated rise in stroke output.5

This week's B.M.J. contains another report on the new
beta-adrenergic blocking drug, oxprenolol. Drs. G. Sandler
and A. C. Pistevos have studied this drug in the treatment of
post-infarction dysrhythmias and compared its effectiveness
with that of lignocaine, a local anaesthetic often given for the
control of ventricular dysrhythmias. Oxprenolol was found to
be most useful in the treatment of supraventricular tachycardia
and in the suppression of ventricular ectopic activity, and this
conclusion coincides with that which D. Jewitt and his
colleagues reached with practolol.8 Both groups found that
lignocaine was frequently effective when the beta-receptor
blocker had failed and vice versa. A disquieting feature of this
week's report is the considerable fall in blood pressure
which is recorded after intravenous administration of
oxprenolol. This was followed by ventricular fibrillation in
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two cases of ventricular tachycardia. Hypotension was not
found in Jewitt and his colleagues' study with practolol in a
similar group of patients. Since vasodilatation is not a known
effect of oxprenolol, the fall in blood pressure presumably
resulted from a fall in stroke output, and both conditions are
highly undesirable after myocardial infarction.
The beta-receptor blocking drugs have earned an important

place in the treatment of dysrhythmias.9 They are particularly
useful in the treatment of digitalis-induced dysrhythmias,
when direct-current counter-shock is apt to precipitate
ventricular fibrillation. They are highly effective in slowing
the ventricular response in recalcitrant atrial fibrillation or
flutter which has not responded to digoxin alone. In post-
infarct dysrhythmias both practolol and oxprenolol are helpful
in the treatment of supraventricular tachycardia, because
digoxin acts less quickly and may be hazardous if the dose is
pushed upwards in a patient with a reduced renal blood flow
and an unstable myocardium. Lignocaine remains most
physicians' first drug in the prevention and treatment of
ventricular ectopic beats and ventricular tachycardia. Like
propranolol and practolol, oxprenolol also has been found to
be effective in the treatment of angina pectoris,'0 and this
group of drugs now has a firmly established position, relieving
angina by lowering the metabolic cost of exercise. In the
treatment of hypertension their position is far less secure, but
they undoubtedly have a place.

Caution is required when beta-receptor blocking drugs are
administered to patients with impaired left ventricular
function. In the choice of these drugs practolol probably still
leads the field because of its cardioselective action and relative
freedom from unwanted effects, particularly myocardial
depression.
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Levodopa for Parkinsonism
Since the treatment of Parkinsonism with levodopa was last
discussed in these columns one year ago' the drug has become
available for general use, and many reports have confirmed its
efficacy. The clinical pharmacology of levodopa has iecently
been summarized.2 Broadly, one-third of all patients show an
impressive therapeutic response and one-third show a smaller
but none the less worthwhile benefit. The remainder receive no
benefit either because of complete lack of response or, more
commonly, because severe side effects limit the dose to
subtherapeutic levels.

Patients with idiopathic or arteriosclerotic Parkinsonism
usually respond satisfactorily, but those in whom the con-
dition is postencephalitic tolerate the drug poorly and only a
minority gain useful and enduring benefit.3 Previous stereo-
taxic surgery does not influence the response.4 As there is no

reliable method of forecasting the degree of response in an
individual patient, levodopa should be tried in all with
Parkinsonism unless there is a specific contraindication.2 The
exception to this rule is drug-induced Parkinsonism: levodopa
does not improve the condition when it is produced by
phenothiazines.5

Generally the higher the daily dose the better are the
therapeutic results, but side effects are also dose-dependent.
Therefore the aim of the prescriber should be to build up to
the "maximum tolerated" dose. This is a compromise be-
tween benefit on the one hand and adverse effects on the other.
The degree of severity at which a side effect becomes in-
tolerable varies from one patient to another. A symptom
which is but a mild irritation to one is an intolerable burden
to another. The patient's attitude is usually influenced by the
amount of benefit he is receiving from the drug.
The adverse effects which limit the dose during the intro-

duction of treatment are discussed by Drs. R. B. Godwin-
Austen, C. C. Frears, and S. Bergmann in the BRM.J. this
week (page 267). Nausea, sometimes accompanied by vomiting,
is often seen during the first few weeks of treatment. It is
alleviated if levodopa is taken after food; only occasionally are
antiemetics required. Antiemetic preparations containing
pyridoxine must not be given, because, curiously, this vitamin
antagonizes the effects of levodopa. The blood pressure should
be recorded frequently while the dose is being built up, and if
there is a distinct fall or if symptoms of postural hypotension
occur further increments should be withheld for a few days.
Such changes are usually transient, and only rarely is specific
treatment required.' Levodopa has induced psychological
disturbances. The most common are agitation, restlessness,
confusion, delirium, and depression. Most of them disappear
spontaneously, but, if they are persistent, barbiturates,
benzodiazepines, or tricyclic antidepressives can be prescribed
as appropriate.6 Severe psychiatric disorders, which may
necessitate abandoning levodopa, are usually, but not ex-
clusively, seen in patients with a previous history of mental
disorder. Therefore treatment of such patients is best insti-
tuted in hospital.

Cardiac dysrhythmias have been reported in patients taking
this drug, and latent angina pectoris may be unmasked by the
patient's increased mobility. Those with cardiac disease were
therefore excluded from early trials, but they are now being
treated successfully. Ifa patient has an abnormal electrocardio-
gram or a history of heart disease levodopa should be intro-
duced cautiously, preferably in hospital. If a serious dys-
rhythmia occurs, levodopa should be stopped. Treatment with
beta-adrenergic blocking drugs has been successful in some
cases. The commonest side effects limiting the dosage that
can be given are involuntary movements affecting the mouth,
face, or limbs. Unlike other side effects, which tend to dis-
appear after a few months' treatment, these abnormal move-
ments may become worse. However, they regress if the daily
dose is reduced.'
Levodopa can be given in addition to anticholinergic

drugs. Most patients show the best results while taking a
combination of drugs. The dosage schedules should be
flexible and devised for the needs of each individual patient.7
Generally admission to hospital is unnecessary unless the
patient has a cardiac or mental abnormality or is unable to
cope with adjustment of the dose regimen. Dr. Godwin-
Austen and his colleagues suggest twice-weekly increments of
05 g per day for outpatient use. Before treatment begins the
patient and his relatives must be instructed in how to achieve
the optimal dose ofdrug and what side effects may be expected.
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