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suggested certain common features. The heart rate was
greatly increased, the patients sweated profusely, and there
was clinical evidence of intense cutaneous vasoconstriction.
Furthermore, the blood pressure was raised and unusually
variable. The fluctuation in blood pressure was greater in
the more severe cases, and in two patients supraventricular
ectopic beats seemed to be the final cause of death.

It was natural for Kerr and his colleagues to suspect that
the clinical features observed in these severe cases represented
a gross overactivity of the sympathetic nervous system, or
an increased concentration of circulating catecholamines. In
their original report they observed that the total catechol-
amine content of 24-hour urine specimens was 70 to 1,110
jug. The mean value in nine adult patients was 490
jug./day, whereas the upper limit of normal values by their
method was 450 tg./day. These observations provide strong
evidence of increased circulating levels of catecholamines,
presumably resulting either from spillover from sympathetic
nerve terminals or from stimulation of the adrenal medulla,
or both. Nevertheless, the specificity of these findings for
tetanus must remain in some doubt. It is likely that a febrile
illness, paralysis of voluntary muscles, and intermittent
positive pressure ventilation supply a very powerful emotional
stimulus, which might in itself increase circulating catechol-
amines. No direct effect of tetanus toxin on the sympathetic
nervous system need be postulated.

In a more recent paper the same group from Oxford'
reported a full investigation of six patients. The arterial
pressure was considerably raised and very variable, and the
heart rate was also raised out of proportion to the total oxygen
consumption. Because the cardiovascular abnormalities did
not arise early in treatment, when the psychological effects
might have been expected to be at their height, the authors
suggested that it was more likely that the sympathetic system
was being stimulated specifically by tetanus toxin than by
emotion. It is notable that in the patients with fluctuating
hypertension the greatest increase in urinary excretion was
of noradrenaline. This suggests that nervous hyperactivity
predominated over adrenal medullary stimulation, because in
the latter event a reflex bradycardia might have been expected.
Such a response is invariably seen when noradrenaline is
infused intravenously. Possibly some of the tachycardia
might be attributable to withdrawal of normal vagal tone or
to direct stimulation of the impulse centre of the heart. Only
further studies can elucidate the relative importance of these
two mechanisms. The most decisive tests-administering
atropine with and without beta-adrenergic blockade-could
be hazardous, but they would resolve the problem.

Whatever its cause, sympathetic overactivity in tetanus
should be capable of control by the specific pharmacological
agents now available. In a recent paper concerned with
treatment the same group of investigators4 report the
preliminary results of treating three patients with a com-
bination of propranolol and bethanidine. The choice of
bethanidine seems curious, but the authors decided that the
specific alpha-adrenergic blocking agents phentolamine and
phenoxybenzamine were in different ways inconvenient.
Certainly it is rational to use an adrenergic neurone-blocking
agent if the sympathetic hyperactivity is presumed to be

centrally mediated, but if some of it is associated with
increased concentrations of circulating noradrenaline bethan-
idine might be less effective. However, the combination
appeared to reduce both hypertension and tachycardia.
The observations reported are of great potential interest,

and the case for administering sympathetic blocking agents
in certain cases of severe tetanus seems to be strong. But the
use of such drugs should be reserved at present for cases in
which the tachycardia and hypertension are severe enough to
threaten life. In future work it would be interesting to com-
pare phenoxybenzamine with bethanidine as alternative agents
to reduce the blood pressure.
The disadvantage of combined beta and alpha-adrenergic

blockade seems theoretical rather than practical ; clinicians
treating phaeochromocytoma have used the combination of
phenoxybenzamine with propranolol for several years.
Further study of this problem seems certain to produce
interesting results, and all clinicians treating severe tetanus
should read these papers carefully, because they may help to
save lives which would otherwise have been lost.
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Polluted Water
Outbreaks of diarrhoea are an all too common accompani-
ment of summer holidays in strange places, and their cause
often proves to be elusive. In a recent account of gastro-
enteritis at an American logging camp, which was attributed
to sewage-polluted water, the authors' note that "medical
literature is replete with futile attempts to determine the
etiologic agent of gastroenteritis produced by the ingestion of
polluted water."
The main symptoms in the outbreak they describe were

diarrhoea, nausea, abdominal cramps, vomiting, fever, chills,
and headache, and their frequency was in that order. The
average incubation period was two days, and the duration of
illness appeared to be three to five days ; 63 persons suffered
more than one attack. Of 115 persons who drank camp
water 96 (83%) reported illness; of 11 who did not drink the
water six were ill. The attack rate of gastroenteritis among
near-by families not in the logging camp was 15%. They
drank different water. All water samples from the camp
were positive for coliform bacilli, and it was found that direct
contamination of the domestic supply with untreated river
water was possible and that sewage from the camp was
emptied into this river.

Of 15 stool samples from the loggers with diarrhoea five
were positive for a specific serotype of enteropathogenic
Escherichia coli 0126:B16. Salmonellae or shigellae were
not found (there was no mention of Clostridium welchii).
Neither pathogenic parasites nor cytopathic effects were
found. S. A. Schroeder and colleagues2 have described an
outbreak of gastroenteritis traced to a contaminated water
supply and thought to be due to E. coli 0111: B4, but in the
present case there was no evidence that E. coli 0126: B16 was
related to the outbreak.
As usual when all else fails the possibility that a viral agent

was responsible for that outbreak, as of others like it, was
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 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.3.5665.252 on 2 A
ugust 1969. D

ow
nloaded from

 

http://www.bmj.com/


August 1969 Leading Articles BRiTisH 253

attractive. Such episodes of gastroenteritis following the
drinking of water polluted with sewage or at flood time,' or
by new arrivals at a camp, or from eating shellfish of doubt-
fur origin, are not uncommon, and they tend to be called
nonspecific because the agent has not been found. There may
be pathogens requiring special conditions for growth, more
exacting towards media, or growing more readily at lower
temperatures than usual which a busy routine laboratory
cannot find time to investigate. Have we exhausted the
potentials of the coliform organisms ? Must we stay with
the recognized serotypes of infantile enteritis, or should we be
prepared to make antiserum to other types of E. coli from
adult diarrhoeal samples ? Differential faecal counts are of
value in assessing the role of Cl. welchii in pathogenesis4
they might be useful also for conditions of unknown aetiology.
Careful and persistent examination of sewer swabs might
show variations in flora comparable with peaks of symptoms.
Even the surrounding flora and fauna might have worthwhile
tales to tell.

Until the causative agent or agents of these mysterious inci-
dents are established it is difficult to assess the significance of
sewage in water used for swimming, and impossible to say
whether the agent is more likely to be present in fresh or salt
water. Chlorination is obviously a safety factor, and those
who bathe in polluted water are taking a chance.

Accepted Classification
For a full understanding of disease, comparison between
cases is essential, and if comparison is to be valid the terms
used to undertake it must be precise. For this purpose
students of the subject have toiled, usually in modest
obscurity, to produce systems of nomenclature and classifica-
tion. These two have distinct functions. A medical
nomenclature is a list of approved terms for describing every
clinical and pathological disorder that can be specifically
described. A classification is a guide for arranging diseases,
lesions, causes of death, and so on into categories that bear
some relationship to each other. The data can thus be
subjected to statistical analysis, and when the classification is
internationally accepted at least some of the problems of
comparing one country's statistics with those of another can
be overcome.
To this end the World Health Organization publishes the

International Classification of Diseases and revises it from
time to time. The latest revision,' which is the eighth, is
based on the recommendations of a conference held in 1965
and was published in 1967. Fresh revisions are undertaken
about every ten years, and as substantial changes are often
made to keep pace with changing medical concepts the diseases
and causes of death classified by one revision may not be
readily comparable with those classified by a previous one.
But the great advantage of this International Classification is
its truly international character, so that though words may
come to mean different things acoss the years they mean the
same thing at any given time across the frontiers.

Last week an alphabetical index to it was issued,2

thus bringing this monumental work to completion. The
two volumes are sold as a set, and purchasers of the first
volume should receive the second automatically. Both of
them are somewhat larger than their predecessors, the latest
one having increased by 76 pages to its total of 616. But
as well as being indispensable to the serious classification of
disease they are astonishingly good value for money at £3 the
two volumes. They are the outcome of leading medical
advice in Great Britain and have been accepted as such by
the Government's advisers on health matters, so that all
official publications on morbidity and mortality will be based
on them.

I Manual of the International Statistical Classification of Diseases, In-
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Health Organization. 1969.

Caught Napping
In warmer climates a siesta or nap in the early afternoon is
much commoner among adults than in Britain. The pre-
school infant, however, is commonly put down for an after-
noon sleep and if he misses it is often noticeably fractious
by evening. One of the satisfactions that custom permits
to the elderly retired person is the resumption of the after-
noon nap. G. S. Tune' asked 40 men and women in each
of six decades to fill in a daily sleep-chart for a period of
eight weeks. Only 40% of those in their 20's reported one
or more naps but 80% of those in their 70's did so.

Studies of all-night sleep with the electroencephalogram
suggest that sleep in the elderly is poorer than among younger
people, so it might be thought that they compensate by
long day-time naps. In a recent comparison of the afternoon
naps of ten undergraduates and seven elderly people aged
71-84, none of whom were receiving drugs, S. A. Lewis'
used continuous electroencephalographic recording through-
out a two-hour period but found no evidence that the elderly
were better at catching up on what was lost. On the con-
trary their naps were of shorter duration than those of the
young people.

The taking of an afternoon nap depends on more than
mere available time. The liability to naps is increased in
sufferers from idiopathic narcolepsy, who will fall asleep all
too readily by day. They experience great embarrassment
when an employer objects to their snores or when the boy-
friend complains because his beloved so unfailingly falls
asleep in the back row of the cinema.

Proneness to naps is inevitably increased by lack of sleep-
a lack especially familiar to hospital junior doctors, who
accumulate a " debt" which makes them sleep longer than
the normal person when at last they get a holiday.4 The
disruption of the regular cycle of waking and sleeping by
shift-working makes it difficult to get a normal amount of
sleep. A sample of 52 shift-working engineers in a British
nationalized industry slept more than usual on off-duty days
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