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Anorexia
The association between good appetite and normal health
is such that inquiry into appetite is an essential part of any
routine clinical history. However, undue emphasis has per-
haps been given to the association between advanced malig-
nancy and anorexia, and this has tended to inhibit deeper
analysis of the physiology and pathology of eating. Anorexia
is in fact a complex complaint, and it exemplifies the close
functional relationship between mind and body.

Classical animal experiments suggest the existence of a
lateral hypothalamic feeding centre and a more medial
satiety centre, which, stimulated by cold or hypoglycaemia,
may activate the lateral centre. Insulin hypoglycaemia has
been used clinically as an appetite stimulant. Theoretically
hyperglycaemia should inhibit appetite, but the domination
of higher influences is born out by the excellent appetite
shown by many obese maturity-onset diabetics. But the hypo-
thalamus is important in the regulation of eating, and clinical
reminders of this are those rare pituitary or suprasellar tum-
ours which cause the patient either to starve or to eat voraci-
ously.

Normally, however, appetite results from conscious and
subconscious responses to external stimuli-the smell and
sight of food-and to afferent information from the viscera,
influenced by other nervous activity. Eating is just one func-
tion subject to the homoestatic role of the limbic system
which controls mood and emotion, integrates autonomic
afferent activity, and initiates autonomic effects. Two parallel
sets of connexions are recognized.' The first is the link from
hippocampus to hypothalamus to anterior thalamus, cin-
gulate gyrus, and medial pre-frontal cortex. Its role in the
integration of emotion was realized by Papez in 1937.2 The
other associates the orbital frontal cortex to the amygdala, the
medial dorsal thalamic nuclei, and ventromedial hypothala-
mus and is clearly concerned with autonomic integration.
The two systems have bidirectional connexions with tower
centres and themselves interact in hypothalamus, septum, and
midbrain. Through these systems there can be emotional
responses in physical illness and somatic manifestations of
psychiatric disorder. Appetite may, therefore, be impaired
in both mental and physical illness.

Adverse gastrointestinal events leading to loss of appetite
include gastric irritation and venous distension of the viscera.
Autonomic reflexes create anorexia and vomiting in myo-
cardial infarction, so that if infarction is silent in terms of
classical pain the patient may notice only a temporary loss of
appetite. Patients who do not feel like eating should be dis-
tinguished from those who do, but dare not. It is important
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to recognize the small meal syndrome of chronic gut ischaemia
and the problems posed by the postprandial angina variant.
The stimulation of the chemoreceptor trigger zone in

the medulla initiates vomiting, but ascending information is
integrated to cause anorexia. This is the mechanism in uraemia
and with cytotoxic drugs and toxic doses of morphine and
digoxin.

Digoxin indeed should be a well-known cause of anorexia,
but there has been a recent reminder that patients can lose so
much weight from this cause that they may be investigated for
malignancy.3 Of six patients described two could only admit
to anorexia with hindsight and the other four had only inter-
mittent and insignificant symptoms. So it seems that digoxin
should be looked upon as a cause of insidious weight loss; in
this context the return of appetite may be more striking than its
departure.

Control of digoxin treatment remains a difficult problem.
Different brands have varying absorption4 and slower renal
elimination5 exposes elderly patients and people with renal
disease to an increased risk of toxicity. Unwanted effects
are also more prominent in patients with depleted stores of
potassium and in some patients with advanced heart failure.
In this latter situation there is a metabolic upset character-
ized6 by hyponatraemia and oedema refractory to treatment
with diuretics. This may be due to a derangement of cell mem-
brane function, and the resulting total body potassium deficit
combines with distension of the viscera to potentiate the
digoxin problem. However, hyponatraemia and anorexia
may possibly be associated.

Falling osmolarity is countered by two hypothalamic
mechanisms, the supraoptic-neurohypophysial system re-
leasing antidiuretic hormone and a lateral hypothalamic
response, from an area close to the estimated position of the
lateral feeding centre, damping the feeling of thirst. In a
small area like the hypothalamus, with ill-defined neurone
groups and diffuse connexions, functions are unlikely to be
completely distinct. That being so hyponatraemia, by in-
hibiting thirst, may also cause anorexia. This could explain
the anorexia of adrenal deficiency, described by Addison
himself, and the observation that patients on maintenance
corticosteroids may recognize anorexia as the first symptom of
underdosage. Anorexia might then also be a feature of dilu-
tional states due to the inappropriate secretion of anti-
diuretic hormone, or advanced hyponatraemic heart failure.
A similar electrolyte disturbance occurs in advanced liver
disease and here, also, appetite is severely impaired. In en-
dogenous depression the classical association with anorexia7
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may be related to the incompletely understood changes in
sodium and water homeostasis.8 The reverse side of the coin
also applies in that in diabetes insipidus, the classical high
osmolarity situation, both thirst and hunger are experienced.9
Perhaps the weight loss of the aged, along with relative in-
ability to recognize dehydration, is the result of diminished
hypothalamic sensitivity.

Pain and fear are potent anoretic stimuli and both may
have much to do with the dietary abstinence of advanced
malignancy. But in chronic painful illness adequate analgesia
should restore appetite, always provided that the analgesics
used are not themselves too irritant to the gut. In phobic
states and hypochondria the effects of reassurance and treat-
ment with drugs such as diazepam may overcome the ano-
rexia. Though psychiatric influences on appetite are com-
mon, they can be misleading: the physician should remem-
ber that hypercalcaemia can cause both anorexia and de-
pression,10 and that mental changes and loss of appetite may
antedate the usual diagnostic features by some months in
carcinoma of the pancreas.1' Hypercalcaemia may also be the
earliest biochemical pointer to adrenal deficiency,12 and may be
part cause of the mood and appetite disturbance noted in
that disease. Infective endocarditis is another condition in
which anorexia and depression occur. If the disease is not
suspected at that stage more serious sequelae may result.
Anxiety, though a cause of gain in weight in some subjects,
is a common cause of anorexia. The agitation and weight
loss may suggest thyrotoxicosis, but in that condition appetite
is characteristically excellent. Functional vomiting and
anorexia nervosa are examples of the influence which a dis-
turbed and determined mind may have over the body. The
bradycardia, cold extremities, and amenorrhoea of the
latter disease illustrate the extent of the abnormality in the
cortico-hypothalamic axis. The anorexia of alcoholism and
narcotic dependence is at least partly dictated by the relega-
tion of food in the patient's order of priority.

Certain experiments by Schachter'3 suggest that obese
people may be less influenced by their internal visceral state
whereas thin people may subordinate their pleasurable
gastronomic sensations to feelings of fullness. The human
race is subdivided into various somatotypes best recognized
for the characteristics of their appetite and personality. The
real iniquity of amphetamines as appetite suppressants is
that personality factors override the inhibitory action on the
hypothalamic feeding centre. The psychiatric and sleep dis-
turbances caused by this class of drug are in any case totally
unacceptable. Fenfluramine, though a relative of the am-
phetamines, does not cause these problems,14 15 but it seems
unrealistic to use a drug to stop a patient doing what he still
basically wants to do. As with disulfiram in alcoholism, the
patients may tend to stop the drug, thereby losing any additional
benefit which might have resulted from its effects on lipid
metabolism. Diguanides such as phenformin or metformin
also have anorectic effects, probably due to gut irritation
and this may be useful in securing weight loss in obese dia-
betics-and may be an important factor in reducing their
blood sugar levels.
The importance of anorexia cannot be overemphasized.

This symptom, and its usual comcomitant weight loss, are
among the most vital clues in medicine. To fail to interpret
them is to invite delay in diagnosis right across the spectrum
of human disease.
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Towards an Artificial Liver
Acute hepatic failure due to hepatitis is fortunately rare and
may indeed be decreasing in frequency in Britain. However,
the current epidemic of paracetamol poisoning and to a lesser
extent cases of acute hepatic necrosis associated with halothane
and other drugs provide a continuing need for an effective
form of treatment. Despite enthusiastic claims for therapies
as diverse as massive doses of corticosteroids, exchange
transfusion, pig-liver perfusion, and intermittent heparin,
world-wide mortality remains between 80% and 90% for a
condition which often affects the young and previously
healthy. Over the past 15 years a great deal of effort has been
put into developing an artificial support system comparable
with haemodialysis for the failing kidney, and a recent report
from King's College Hospital Liver Unit' of the use of
haemoperfusion through an activated charcoal column raised
hopes of a significant breakthrough. Last week2 an international
symposium was held in London to discuss the implications of
haemoperfusion; it was organized by the King's College group
and sponsored by Smith and Nephew Associated Companies
Ltd., the developers of the column. A good part of the -two
days was spent grappling with some of the more difficult
aspects of liver failure such as the nature of the encephalopathy
and criteria for prognosis, without an understanding of which
it is impossible to plan effective treatment or to assess its
value.

It is not yet known why the brain is affected in liver failure.
There are rises in serum concentrations of ammonia, amino-
acids, free fatty acids, phenols, and thiols such as mercaptans,
some of which could be toxic, but it is not clear whether any
of them cause the encephalopathy or are merely associated
phenomena of the illness. Removal of ammonia by haemo-
dialysis, for example, does not influence the course of coma.
On the other hand, accumulation of tyrosine, phenylalanine,
methionine, and tryptophan, which are precursors of cerebral
dopamine and serotonin, could result in decreased adrenergic
activity or in the production of false neurotransmitters like
octopamine, which may themselves inhibit cerebral activity.
Some improvement has been said to follow the use of L-dopa
if it is given early. Disturbances in brain cell metabolism have
also been postulated, but careful work in animals reported by
J. F. Biebuyck, in which environmental conditions were
rigorously controlled, did not reveal any change in energy
reserves of cyclic-AMP. The most striking finding was
reduced brain concentrations of aspartate and glutamate,
which in normal circumstances may play a more important
role in neurotransmission than noradrenalin.
Even if the riddle of encephalopathy were solved (and

absence of a protective factor produced by the healthy liver
cannot be entirely ruled out) the clinician would still be faced
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