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Unlike the normal hearts which were studied, autotrans-
planted hearts utilized exogenous circulating catecholamines.
This may be an important adaptation to cardiac denervation,
for Daggett's team found no alteration in myocardial con-
tractility after transplantation, though the weight of the heart
increased, suggesting that its efficiency was reduced. The
retention of fluid and the rise in blood volume which occur
early after autotransplantation6 are unexplained by these
studies. This pseudo-heart-failure may be due to the loss
of afferent vagal impulses from atrial stretch receptors and
is easily countered by diuretics. Daggett has concluded that
the autotransplanted and denervated heart achieves a similar
level of performance to the normal heart and that total
denervation of the heart, with its concomitant depletion
of myocardial stores of catecholamine, does not preclude
successful transplantation. Thus the main barrier to success-
ful transplantation of the heart in man seems to be the
question of rejection. Further advances will depend on either
better immunosuppressive drugs or more probably the perfec-
tion of tissue-matching techniques, so that donor can be
exactly matched to recipient.

Over the past two years leucocyte antigen groups have
gradually been defined. Antisera obtained from multiparous
women, patients who have had multiple transfusions, and
recipients of skin and kidney allografts have been characterized
and can be used to test for leucocyte-group compatibility.79
So far no prospective studies have been reported, but a retro-
spective study of donors and recipients after renal transplanta-
tion between relatives has recently been carried out by F. T.
Rapaport and his colleagues and has shown that there is a
considerable correlation between good leucocyte-group com-
patibility and success of the graft.'0 The success of some
kidney grafts despite apparent leucocyte incompatibility, and
rejection of others despite apparent compatibility, underlines
the fact that tissue typing is still in its infancy, but even at
this stage the success of kidney transplants should become
more predictable.

If tissue antigens do have some degree of overlap cardiac
homotransplantation (from one person to another) will
certainly be practicable. Furthermore, tissue compatibility
may exist between different species, so that heterotransplants
(between species) may become possible. This would solve
some of the ethical and logistical obstacles to homotrans-
plantation that have been discussed.
The diagnosis of death first became a problem with the use

of elective cardiac arrest during cardiopulmonary bypass, for
until then the issue had been simple: a patient was dead when
the heart stopped. But it is the brain which determines
whether life continues. If cerebral function has been
destroyed the patient is really dead, and the artificial preser-
vation of tissue integrity by a machine does not alter the fact.
The difficulties stem from the need to know for certain

whether cerebral damage is irreversible. Relatives of patients
with irreparable brain damage have to give permission for
organs to be removed, and it would be understandable if
some at a time of great distress were hesitant over a request
to remove a heart. The coroner's permission is also needed.
The short period for which organs can be maintained in good
condition outside the body greatly limits the possible scope of
large-scale transplant surgery at present, but soon it will be
possible to keep organs viable for up to 48 hours after
removal, and organ banks will eventually be developed. Until
that time there will inevitably be many more potential
recipients than there are organs available. But during the
next decade cardiac transplantation will probably begin to
save lives.

Disease from Monkeys
Wild animals, particularly primates, imported either for sale
as pets or for use in laboratories may introduce a wide variety
of infections into Britain. A joint committee of the British
Veterinary and British Medical Associations reviewed the
problem in 1962, and a leading article in these columns'
drew attention to the problem. The committee thought that
legislation and proper quarantine arrangements to control the
importation of wild animals (particularly primates) were
essential, but that it would be necessary to collect more
evidence of the hazard before a strong case could be made
for official action probably requiring substantial public
expenditure.

Occasional cases of herpes virus B encephalomyelitis due
to monkey bites continue to be reported.2 An imported
monkey recently developed rabies in a laboratory animal
house.' But lately serious outbreaks of infection in Marburg,
Frankfurt, and Belgrade have at last focused more official
attention on this problem in many countries. Vervet monkeys
(Cercopithecus aethiops) were imported from Uganda through
London, and the shipment was divided between laboratories
in Marburg and Frankfurt. An acute febrile illness with
rash, varying degrees of lung and liver damage, gastro-
intestinal disorders, and a tendency to bleeding associated
with thrombocytopenia occurred in about 28 persons who had
had contact with blood or tissue of these monkeys, and 7 of
them died. There were a number of secondary cases in
hospital staff with some sort of contact with the blood of
patients. At about the same time similar monkeys were
imported (some through London) to Belgrade. There two
cases of the disease occurred: one a veterinarian who carried
out necropsies on monkeys which had died in quarantine, the
other his wife. A full report of the disease is to be published
in Deutsche Medizinische Wochenschrfft.'

Transmission in man seems to be by contact with infected
blood or tissue, and a limited experiment' suggests that the
agent may be able to pass through the skin. Thus on present
evidence general spread of this disease from man to man is
unlikely, but the risk of infection must be constantly borne in
mind by those who work (or play) with recently imported
monkeys and by medical and nursing staffs treating febrile
illnesses in such people. In obscure febrile illnesses and
especially in cases of encephalitis questions about contact with
animals (especially monkeys) should always be asked.

Material from the German cases was sent to laboratories
in various parts of the world, and the major investigation of
the human material was carried out at the Microbiological
Research Establishment, Porton, Salisbury, which has the bes
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facilities in Europe for safe research on dangerous infectious
agents. A preliminary account of this work' shows that the
agent was successfully transmitted to guinea-pigs, to monkeys
of two species, to hamsters, and to cell cultures of several
types. In guinea-pigs and monkeys the disease resembled
the human illness-severe damage to the spleen, liver, and
lungs, and a marked tendency to bleeding. The general
picture is probably of acute disseminated intravascular
coagulation,' which has a variety of trigger mechanisms,
including infectious diseases. In the livers of guinea-pigs large
aumbers of intracytoplasmic inclusion bodies with the stain-
ing properties of rickettsias have been seen in parenchymal
cells. Filtration experiments suggest that the agent is about
the size of a rickettsia or a bedsonia, but surprisingly the
disease is not ameliorated (in guinea-pigs or apparently in
man) by chloramphenicol or tetracycline, and it grows in
cell cultures in the presence of penicillin and streptomycin.
Collaborating laboratories in Britain, Germany, the United
States, Senegal, South Africa, and elsewhere have failed to
find an antigenic relationship between this organism and about
200 viruses, several rickettsias and bedsonias, toxoplasma, or
other micro-organisms. Electron-microscopy in both Britain
and Germany shows that the organism is elongated and
pleomorphic, but its precise nature has not yet been elucidated.

These outbreaks occasioned much surprise-but why ?
Scientists knowledgeable about the zoonoses have been pre-
dicting their occurrence for many years. Over 60 adventitious
viruses have been recovered from monkeys used in labora-
tories, and only chance has dictated that the majority were
of low or no pathogenicity for man. Moreover, the risk has
been steadily increasing. Not only has the rate of importa-
tion risen rapidly but monkeys are being more and more
widely used by research workers (other than microbiologists)
who often know little about the risks, among them physio-
logists, psychologists, pharmacologists, and experimental
surgeons. Furthermore, as the demand for monkeys increases,
the trappers are driven further and further afield to satisfy
it, and monkeys have to be obtained from areas where they
have little if any contact with man and where medical services
capable of recognizing the occurrence of sporadic and unusual
infectious diseases are absent. Clearly, therefore, quarantine
with careful veterinary and microbiological observation of
imported monkeys should be enforced before they are released
for general use except to vaccine manufacturers and some of
the large organizations such as the Medical Research Council
with experienced laboratory staff, which can and do per-
form this task for themselves. Most of the smaller labora-
tories do not and probably cannot have adequate facilities
and staff, and it should be recognized that it will be
expensive to provide central facilities on an adequate
scale with the high standard of accommodation necessary
for quarantine and the highly trained staff essential to run
it. Until this is done, every imported animal must be handled
as if it may 'be harbouring a dangerous infection. Potentially
most dangerous of all are the monkeys, which can at present
be sold as pets within a very short time of arrival, and though
their quarantine can probably be achieved cheaply the pro-
vision of adequate legislation will be complex. There is also

a need for much better holding accommodation and super-
vision at airports and other points of import and trans-shipment,
and voluntary organizations such as the R.S.P.C.A. cannot
be expected to provide these. In transit at London Airport
the vervet monkeys for Germany had some contact with other
monkeys (one of them sick), with alligators, and with a large
number of species of bird. Cross-infection under such con-
ditions is an obvious possibility and has been suggested as the
mode of infection of the vervets.

Perhaps the most important implications of the monkey
disease itself are in the manufacture of vaccines, as it seems
that kidney cultures from infected monkeys are likely to
contain the agent. Clearly there is a paramount need (now
being met) for sensitive tests to ensure that live vaccines do
not contain it. But the broader question remains whether
it is really sensible to make vaccines from the tissues of wild
animals. Surely a thoroughly tested cell culture system would
be safer. Tested diploid cells (not from neoplasms) will
now receive serious consideration as substrates for vaccine
production, though very careful control will be required to
detect possible malignant changes and such infections as
hepatitis viruses in them. The present tendency is to think
mainly of human diploids, but the story of how scrapie was
spread among sheep by using an inactivated sheep brain
vaccine,' I the fact that slow viruses show considerable host
specificity, and the lack of methods for detecting human slow
viruses suggest that diploids of a species far removed from
man may be safest of all.
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Health Centre Explosion
In the past many doctors were attracted to general practice
because it offered them freedom to organize their work in
their own way. Today, owing to political and social pres-
sures, among other things, this freedom has become rela-
tively limited. Hence young doctors are reluctant to think
of general practice as a satisfactory career unless it offers
them job-satisfaction of another kind-that of having the
means to practise the scientific medicine they were taught.
Many measures are now helping to provide these means,
among them an increasing formation of group practices, the
use of appointment systems and ancillary workers, and the
recognition of the need for training-both vocational and
continuing-for general practice. Another measure is prac-
tice at a health centre, and, as was pointed out at a recent
conference at the Ministry of Health of doctors working in
health centres (see p. 800), it seems that we are on the verge
of a health-centre explosion. At present no fewer than 180
are being built or are at an advanced stage of planning.
One of the principal fears has always been that a stan-

dardized form of health-centre practice would be imposed on
doctors working in them. There is no evidence that this has
happened. Speakers at they conference emphasized the
importance of flexibility and of asking the help of the doctors
concerned before final plans for a centre are drawn up.
Indeed, every health centre built is still in the nature of an
experiment whose results may answer many of the remaining
questions. What is the optimum size of a centre ? Should
doctors work as one large team or as several small groups ?
How large should the auxiliary team be, and how can it be
used to save the doctors' time without impairing the essential
doctor-patient relationship ? Should nurses be used for
diagnosing and treating simple ailments ?
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