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Neil Armstrong, who threw up some dust with the toe of
his boot, but a future Apollo mission is to bring back a core
of moon material several feet deep.

Although an orbiting scientific station has been promised
for 1972, no date has been fixed for a proposed "lunar
international laboratory " on the moon's surface, on which a
working party of the International Academy of Astronautics
has been at work since 1966. This is to be a research station
for astronomical and geological (strictly " selenological ")
research as well as for many kinds of fundamental research
into physics and physical chemistry which can be done only
in a vacuum.

Finally, the very strict anti-contamination precautions, both
for the astronauts and for the moon samples, will still be in
action when these words are published, so believers in life
on the moon have still a few days of hope remaining to them.

How to Kill Moon Germs
The admiration which must have been felt throughout the
world at the United States's achievement in placing men on
the moon and bringing them back to earth will not have been
diminished by the somewhat theatrical precautions taken on
their return. We are told that the temperature on the moon
varies from day to night between intolerable heat and extreme
cold. It is certain that there is no atmosphere and thus
neither oxygen nor carbon dioxide, on the presence of which
all animal and plant life as we know them depend. There
is also no water, unless it is well beneath the surface, and this
again is necessary to all life as we know it. It was neverthe-
less considered necessary to defend the inhabitants of this
planet from the depredations of micro-organisms brought
back from the moon. Stringent as these precautions were, it
is far from certain that they will prove to have succeeded if
in fact any germs accompanied the astronauts on their return
flight.

It seemed from one television picture that actual fragments
of the moon surface were to be submitted to high-energy
irradiation before being distributed for analysis, but contami-
nation of the persons of the astronauts themselves cannot
have been entirely eliminated by anything that was done. The
total exclusion of micro-organisms from the immediate
environment of a human being is an almost impossible task,
and it would be interesting to know what tests are to be
applied during the long period of quarantine to verify that
it has succeeded.
On the assumption that such contamination occurred, and

without any knowledge of the properties of the micro-
organisms concerned (in particular, their resistance to physical
and chemical agents), what methods should be chosen to
destroy them ? So far as the persons of the astronauts are
concerned, and the special clothing in which they and their
attendants were enveloped, only a superficial chemical method
was applicable. The commentators during the televised
splash-down on 24 July named three of the solutions actually
used. Each of these was evidently chosen because it is
capable, at least under certain conditions, of destroying the
most resistant form of microbic life known-namely, bacterial
spores. Among the conditions governing their use are the
concentration employed and the duration of contact, and
naturally neither of these was specified, but it may be doubted
whether the period of contact, which for sporicidal effect

should certainly be not less than 30 minutes and preferably
much longer, was adequate. The solutions referred to were,
firstly, sodium hypochlorite; secondly, in connexion with the
mutual spraying which took place in the recovery raft,
betadine iodine; and finally glutaraldehyde. Betadine iodine
is an " iodophor," a solution of iodine in a detergent which
is non-staining and better tolerated by the skin than watery
or alcoholic solutions of iodine but decidedly inferior to them
in germicidal efficiency. It may be questioned whether this
rather bland preparation of one of the halogens was a good
choice for its purpose. Glutaraldehyde is chemically related
to formaldehyde and germicidally rather more active, though
also requiring time to exert its full effect. What these
reagents may do to hypothetical forms of microbic life must
remain conjectural, but their capacity to ensure complete
sterility under the probable conditions of their use is equally
so, and it may be fortunate that this was a superfluous
precaution.

It is in any case highly improbable that microbic life
brought from an uninhabited planet could cause disease in
man, though its establishment on earth might possibly have
other effects. Television commentators with time to fill both
before and after the splash-down instanced the ravages of
measles virus in Negro races encountering it for the first time,
but that is a false analogy. This virus was already well
adapted to parasitic existence in man, or it could not have
attacked non-immune people with such vigour. We have no
grounds for believing that pathogenicity is a character which
can be suddenly acquired or manifested at the first oppor-
tunity. Of course Mars, if it proves to be inhabited by
creatures anything like ourselves, will be a different matter.

Sympathetic Nervous
Overactivity in Tetanus

The best known and understood clinical features of tetanus
are the rigidity of skeletal muscle and the progressively more
severe and prolonged attacks of spasm, which may lead to
death from asphyxia. Treatment of tetanic rigidity with
curare was suggested as long ago as 1811 by Benjamin Brodie,
but it was only when long-coutinued intermittent positive
pressure ventilation became practicable that the modem
treatment by neuromuscular blockade was developed.' Since
the neurotoxin of Clostridium tetani is thought to be specific
for the somatic motor system one might expect that treatment
with curare, which blocks transmission of excitation at a distal
site (the motor end plate), would be the only treatment neces-
sary in severe tetanus. Many patients have continued to die
unexpectedly, however, and the present death rate for severe
tetanus is between 10% and 40%.

Last year J. H. Kerr and his colleagues2 analysed the
reasons for death in a number of patients who were treated
in the United Oxford Hospitals. In almost all the severe
cases studied tracheostomy and intermittent positive pressure
ventilation were used. In addition most patients were given
barbiturates and often phenothiazines and other tranquillizing
drugs as well as antibiotics and antitetanus serum. Post-
mortem examinations disclosed a number of causes of death
which could reasonably have been expected in such patients,
such as bronchopneumonia; but in 4 of the 18 who died no
clear cause of death was found. Review of the clizikalcourse
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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
1 Werner, S. B., Jones, P. H., McCornack, W. M., Ager, E. A.,and Holm, P. T., American 7ournal of Epidemiology, 1969, 89, 277.2 Schroeder, S. A., Caldwell, J. R., Vernon, T. M., White, P. C.,Granger, S. I., and Bennett, J. V., Lancet, 1968, 1, 737.s Henderson, R. J., and O'Donnell, G. M., Medical Officer, 1966, 116,343.
' Sutton, R. G. A., and Hobbs, B. C., Journal of Hygiene, 1968, 66, 135.
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