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ment was with moderate doses of insulin, despite the enorm-
ously raised blood-sugar levels, and 0 45% saline infusions.

Besides the physiological, biochemical, and clinical
approaches to diabetes, another way in which the problem
has been studied is with epidemiological techniques.8 One
of the many interesting facts to emerge from this type of
investigation is the relative impairment of glucose tolerance
if the test is performed in the afternoon instead of in the
morning. This observation indicates one difficulty in inter-
preting the results of a glucose tolerance test and points to
the need for further research into the mechanisms that deter-
mine the shape of the tolerance curve.

Epidemiological studies have also provided a stimulus to
work on the relationships between carbohydrates, fats, and
atherosclerosis. Though no absolutely clear pattern has yet
emerged, it does appear that our eating habits play a part in
determining whether or not we suffer from ischaemic heart
disease and that the nature and timing of our carbohydrate
and fat intake may be important causes of it.9

Other fields in which there have been recent advances in
carbohydrate research include disorders of digestion and
absorption, glycogen storage diseases, and galactosaemia. In
his review of the first of these B. Levin'0 describes the clinical
features, diagnosis, and pathophysiology of a wide variety of
conditions. As well as being clinically important they shed
light on the biochemical mechanisms. An example of this
is the rare glucose-galactose malabsorption syndrome, which
provides evidence of a common transport system by which
these two monosaccharides leave the gut.

Conversely, clinical medicine benefits from carbohydrate
biochemistry. For example, it is possible by biochemical
methods to detect heterozygous carriers of the various enzyme
deficiencies that result in the pathological deposition of
glycogen'1 as well to provide methods for monitoring treat-
ment in conditions such as galactosaemia.12 This symposium
report shows that research into the carbohydrate disorders is
advancing steadily and that much of the success is due to
joint research by clinicians, epidemiologists, and biochemists.

Brain Surgery for Sexual Disorders
There is no entirely satisfactory method of treating persons
who are unable to control abnormal and compulsive sexual
drives. Those whose deviant sexual tendencies draw them
compulsively towards children present particularly grave
problems. The two main forms of physical treatment which
have been used in an attempt to reduce the intensity of the
sexual drive have serious limitations. Oestrogens are not
reliable; require the co-operation of the patient for their
administration, and may cause nausea and embarrassing
swelling of the breasts. Surgical castration, which is not
practised in Great Britain, does not guarantee that the offence
will not be repeated, is sometimes followed by emotional
instability, and is open to criticism on ethical grounds.
Clearly, therefore, a therapeutic procedure which claims to
bring a compulsive deviant sexual drive under control, to
improve emotional well-being and social effectiveness, to
abolish the necessity for repeated imprisonment and its
undesirable effects,' 2 and to remove a social threat deserves
close examination. Accordingly, a recent report from
Germany3 of three patients in whom this problem was tackled
by a surgical operation on the brain is of particular interest.

Stereotaxic surgery enables small areas of nervous tissue
to be accurately located and destroyed and the desired
physiological changes to be produced with minimal unwanted
disturbance. Successfully employed in the treatment of
certain psychiatric disorders and the relief of Parkinsonian
tremor, it has also a limited application in the relief of intract-
able pain and the control of aggressive behaviour. Operations
have also been carried out on the hypothalamus for the
control of aggressive behaviour in epileptic4 and schizophrenic
patients.5 The ones recently carried out at G6ttingen
entailed destruction of the ventromedial hypothalamic
nucleus on the non-dominant side.
The first pointer to the possibility that such a procedure

might have a therapeutic application came from the observa-
tion that bilateral temporal lobectomy in primates resulted
in the Kliiver-Bucy syndrome,8 a prominent feature of which
is the removal of inhibition of sexual activity; it might also
be mentioned that the sexuality of these animals became
polymorphous. Experiments on cats7 in which sexual hyper-
activity and perversity caused by amygdaloidectomy were
abolished by subsequent destruction of the ventromedial
nuclei of the hypothalamus provided further evidence that
there was a possible basis for a stereotaxic approach to this
problem in man. The investigations of H. Spatz8 9 and his
colleagues10 suggested that the tuber cinereum is alone
responsible for the development of sexual function as a whole
and that this function could not be replaced by another area.
Moreover, only very extensive lesions of the tuber cinereum
were found to produce polyuria and minimal disturbances in
heat regulation. It was therefore decided that stereotaxic
ablation of the ventromedial hypothalamic nucleus or " sex-
behaviour centre " was justifiable in man.
The three male patients selected for the operation had

committed repeated homosexual offences with pubertal boys,
which had latterly taken on a compulsive quality. There was
a distinct and sustained reduction in the level of sexual drive
after the operation, with the complete abolition of homo-
sexual tendencies in two of the patients and sufficient
reduction in the third to enable them to be controlled. Apart
from a transient rise in gonadotrophin in one patient no
postoperative metabolic, endocrine, or autonomic disturbances
were noted. During the follow-up period, which lasted three
months, six months, and seven years respectively, a marked
improvement in emotional well-being and social adjustment
was observed, and no further sexual misdemeanours were
recorded.
Hypothalamotomy is a drastic procedure, but these cases

show that it can be performed with safety.3 4 Moreover, the
operative risk has to be weighed against the inadequacy of
present methods of management, the effects of repeated or
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prolonged imprisonment, the need to protect the public, and
the possibility that reduction of sexual drive may facilitate
psychotherapy. But clearly the nature of the treatment must
be carefully explained to the patient and his voluntary consent
to it obtained. It would also be preferable at this stage for
the operation to be confined to individuals whose motivation
is uninfluenced by legal or other forms of duress.

At present hypothalamotomy is unlikely to be of more than
very limited application in the treatment of sexual deviations.
It would seem that the persons for whom it might be con-
sidered are those suffering from uncontrollable sexual drives
directed towards children of either sex. If after careful
assessment surgery is advised, it should be carried out in a
specialist centre and followed by a detailed and systematic
evaluation of the immediate and late effects of the operation
on psychological, sexual, and physiological functioning. It is
essential that, despite the difficulties, a rigorous controlled
assessment of the effects of the operation should be made
before clinical development beyond the experimental stage is
considered.

Mechanisms of Toxicity
The effects of poisons on man and animals are interesting and
important for several reasons. Investigations into the dis-
ruptive effects of poisons carried out under controlled condi-
tions have provided valuable information about pathways of
intermediary metabolism and about factors controlling intra-
cellular organization and the interrelationship of different
metabolic pathways. In some instances the observation of
similarities between the effects of toxic agents-for example,
on the nervous system-has suggested the existence of struc-
tural similarities between a compound of unknown structure
and one that has been fully characterized. This has indicated
further lines of research on the unknown compound. How-
ever, a structural relationship as such between the two agents
does not necessarily follow from such physiological and
pharmacological observations. At the molecular level, several
poisons have been used to investigate the structure of active
centres of enzymes.

Clinically, the rational approach to the specific treatment
of the growing number of patients who have poisoned them-
selves accidentally, or who are classified as suffering from
self-poisoning (perhaps owing to a need to draw attention to
a critical situation without necessarily intending to end
life), or who have poisoned themselves with deliberate
suicidal intent must await the provision of more precise infor-
mation about the mechanism of action of an ever widening
range of toxic agents. Supportive therapy, both medical and
psychiatric, will nevertheless retain an essential place in the
management of these patients, and the development of
methods for rapidly identifying poisons and their metabolites,
as well as the introduction of specific antidotes, will serve only
as adjuncts to the medical regimen.

For many reasons, therefore, research into mechanisms of
toxicity is important, and the recent issue of the British
Medical Bulletin' provides a valuable and timely reminder
of this fact. Dedicated to Sir Rudolph Peters, one of the first
actively to explore the idea of lethal synthesis and the nature

of the biochemical lesion underlying the toxic action of
various compounds, this issue of the Bulletin contains a wide-
ranging series of authoritative short review articles. They
include accounts of diet and toxicity and of specific groups
of toxic compounds-for example, organophosphates, car-
bamates, nitroso derivatives, and bipyridyls. Other articles
review the metabolism of these substances or their effects on
specific regions of the body such as the central nervous system
or the liver. Attention is paid throughout to evidence which
helps to explain the underlying mechanisms of action. Clearly
the coverage cannot be comprehensive, but sufficient is said
to introduce the non-expert reader to the importance of toxic
agents, and the high quality of the articles should succeed in
stimulating further interest in this field.

British Medical Bulletin, 25, No. 3, September 1969. Mechanisms of
Toxicity (W. N. Aldridge, scientific editor). £2.

Cyclone over Cyclamates
Last week the Minister of Agriculture announced a Govern-
ment decision that cyclamates would be banned in food from
1 January. Many may ask how a food additive which was
for years considered to be safe within prescribed limits for
human consumption should suddenly be condemned here and
abroad. It must be emphasized that the condemnation does
not rest on any evidence that cyclamates can cause cancer in
man. If any article should have been withdrawn from sale
to the public on those grounds the cigarette would have been.

At present there is no evidence that the consumption of
cyclamates can injure even people who consume them in the
largest quantities. But it is entirely reasonable that tests on
experimental animals should be used as a basis for assessing
the possible risks to man. Indeed, thorough animal experi-
ments must be carried out on food additives, for their con-
sumption by man is far too haphazard to allow a clear
estimate to be formed of any risk they may carry. Experi-
ments in the United States have shown that a proportion
of rats fed on a diet containing cyclamates developed malig-
nant growths in the urinary bladder when examined at the
end of their life span. The average daily dose consumed by
these animals was 2-5 g. per kg. body weight, and to receive
such a dose in Britain an adult would need to drink every
day 1,000 glasses of one of the cyclamate-containing soft-
drinks.' Apparently the law in the U.S.A. gave the authori-
ties no choice but to condemn the use of cyclamates in human
food as soon as experts had agreed that, given to rats in these
large amounts, they could produce cancer of the bladder in
some of the animals.

It is perfectly understandable that public health authorities
in other countries, including our own, should follow the
recommendation of the U.S. Food and Drugs Administra-
tion, for they have no evidence to contradict the experimental
findings. But there is no reason to condemn anyone for fail-
ing to ban the use of cyclamates hitherto, and it is reasonable
to assume that no human being has incurred a risk at all
commensurate with that of the experimental rats. What
would seem to be desirable now is a series of carefully con-
trolled animal experiments on saccharine. Though no
harmful effect has come to light in some 50 years of human
consumption, and there is no reason to suppose it has any,
it is being taken in considerable quantities, which are likely
to increase with the withdrawal of cyclamates.

I British Medical Journal, 1969, 4, 2.
c
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