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Strengthening the heartbeat
Traditionally, digitalis has been used to strengthen the force
of the heartbeat (its inotropic effect). More recently, however,
this action has been said not to be sustained with prolonged
treatment. Indeed, the value of digitalis in chronic heart
failure may be less than that of potent loop diuretics, which
reduce ventricular filling pressure,' while patient compliance
with digitalis is low.2

In parallel with these criticisms has been a growth of
interest in alternative approaches to managing heart failure.
Vasodilators may be of value by reducing both ventricular
filling pressure (preload) and peripheral resistance (afterload)3
-though at present in Britain no vasodilators have a product
licence for heart failure. The newer inotropic drugs are
mostly analogues of the endogenous catecholamine nor-
adrenaline. None is active by mouth, so they cannot challenge
the place of digitalis in long-term treatment: their value is in
treating acute heart failure. Depending on their structure,
these drugs either release noradrenaline from storage granules
within the heart or stimulate cardiac beta-adrenoceptors
directly. Treatment with noradrenaline itself is of little value,
because in addition to stimulating cardiac beta-adrenoceptors
its action on alpha-adrenoceptors in peripheral vessels raises
the blood pressure substantially. This is counter-productive
for tissue perfusion, and effectively negates any beneficial
effects from an increased cardiac output. Isoprenaline has
been widely used in intensive care units to increase cardiac
output, but its value is limited by its propensity to increase
the heart rate excessively and to produce arrhythmias and by
its unpredictable effect on blood pressure. Salbutamol has
also been used to stimulate cardiac output, but it suffers from
many of the same drawbacks as isoprenaline.
The two current front runners among the sympathomimetics

are dopamine and dobutamine. Each has its advocates, for
they differ both pharmacologically and in their therapeutic
profiles. Dopamine is a precursor of noradrenaline, but its
inotropic effect is independent of that.4 It stimulates cardiac
beta-adrenoceptors directly but may have some minor effect
in releasing noradrenaline from storage sites in the heart. Its
inotropic action is more appreciable than its effect on the
heart rate at low doses (5 to 10 tg 'kglmin), and its propensity
to cause cardiac arrhythmias is less than that of isoprenaline. In
large doses (30 Vg/kg/min and above) dopamine may act as an
alpha-adrenergic stimulant and so raise the blood pressure to
an unwanted degree. Dopamine has the valuable action of
stimulating vasodilator receptors in the splanchnic and renal
bed.5 Renal blood flow is increased in normal volunteers6 and
in patients with heart7 or renal8 failure, and this, too, may be
most beneficial.

Dobutamine, a relative newcomer, is a product of the
molecular manipulation of isoprenaline.9 Like dopamine, it
stimulates cardiac beta-adrenoceptors directly and has a more
prominent inotropic than chronotropic effect. Dobutamine
does not stimulate peripheral alpha-adrenoceptors to the
same extent as dopamine, and unwanted increases in blood
pressure are less common. On the other hand, dobutamine
does not have the favourable effect of dopamine on renal
blood flow. In doses ranging from 2-5 to 15-0 Ftg/kg/min
dobutamine produces progressive increases in cardiac output
in patients with heart failure.10

Both dopamine and dobutamine may produce cardiac
arrhythmias, albeit considerably less often than isoprenaline,
and both must be given by infusion. Much interest has been

shown in a new inotropic drug dissimilar in structure to the
catecholamines and potentially active by mouth. Amrinone is a
bipyridine derivative whose precise mode of action is
uncertain.11 Its effect is not blocked by beta-adrenoceptor
blocking agents or compounds which deplete cardiac
catecholamines, so that amrinone does not appear to act
through the adrenergic nervous system. A more direct effect
on the contractile mechanism of cardiac muscle seems
probable. However, unlike digitalis, amrinone does not affect
either cyclic AMP or Na-K-ATP'ase activity. The only
published studies on its use in patients have been over a few
hours. In eight patients in congestive failure, already on
therapeutic doses of digitalis, amrinone produced an obvious
increase in cardiac output and a fall in ventricular filling
pressure and pulmonary capillary wedge pressure without
change in systemic pressure or heart rate. In these short-term
studies no obvious toxicity was observed.11
Many important questions must be answered, however,

before we can make any assessment about the usefulness of
amrinone long term. How effective is it by mouth? Does
tachyphylaxis occur? Does it affect myocardial oxygen
consumption adversely? These aspects of the drug will be
studied closely in the months to come.
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Centenary of Sir Arthur
Hurst
Centenaries-and some are more boring than others-provide
nostalgia for those who knew the individual concerned and an
excuse for dinners and meetings for anyone else. They are
more desirable in the arts, where, for example, music may be
enjoyed, than in science, where progress is the mode and
churning up the past may be dull for those not historically
minded.

Arthur Hurst, however, was never dull either as a man or
as a writer. Born on 23 July 1879, he was a physician at Guy's
when the consultant staff were the gods of medicine and sur-
gery, often unchallengeable by the most senior registrar, didactic
in teaching, and usually uninterested in research. He showed
that medicine was dynamic and not static, and fired those
around him with new ideas. He was a rebel in an age when
ex-cathedra statements were the rule. His writings' make good
reading. He worked in neurology and psychiatry, especially
during the first world war, but then gastroenterology became
his dominant interest. He debunked many of the current
ideas: for example, flatulence (showing that it was due to
aerophagy and not fermentation of food); adhesions (that
these are symptomless except when causing mechanical
obstruction); visceroptosis (then a fashionable alibi for

 on 24 M
ay 2023 by guest. P

rotected by copyright.
http://w

w
w

.bm
j.com

/
B

r M
ed J: first published as 10.1136/bm

j.2.6183.160 on 21 July 1979. D
ow

nloaded from
 

http://www.bmj.com/

