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tions in both cattle and man, and one element in its resistance,
that to ampicillin, was clearly attributable to attempts to
prevent or treat enteritis in calves with this antibiotic. There
is nothing to prevent an extension of this process to involve
typhoid and paratyphoid bacilli as well as Salmonella species
shared by man and animals, and indeed Y. A. Chabbert and
J. G. Baudens' have already reported the occurrence of para-
typhoid fever in which S. paratyphi-B from the faeces
possessed transferable resistance to both chlorarnphenicol and
ampicillin. Since organisms isolated from the blood were
sensitive to both antibiotics, and since E. co'i organisms in
the faeces were resistant to them, the presumption is that
the intestinal paratyphoid bacilli had very recently acquired
their resistance from that source. This free interchange of
a property which prohibits the successful treatment of enteric
fever by the only specific means at our disposal may prove
a serious setback.
A further report by Dr. E. S. Anderson at page 1289 of

the B.M.7. this week extends his previous findings. Since
December of last year S. typhimurium of type 29 has been
recovered from no fewer than 1,200 animal (mainly calf) and
500 human sources. All but 2.4% were drug-resistant, and
in all specimens that it has been possible to examine some
element at least in this resistance was transferable. It is
interesting that resistance to furazolidone occurred with
similar frequency in strains from both human and animal
sources. Since this drug is extensively used for the treat-
ment of enteritis in cattle and very little in man, the observa-
tion supports the view that most human infections with this
organism are of bovine origin.

This progress report is a preliminary to further observa-
tions on the mechanism of transferable resistance. It is
now established that two elements are concerned in the
process of transfer, each of which may exist alone in any
given culture. One is the resistance determinant, a genetic
element situated in the cytoplasm, although perhaps origin-
ally of chromosomal origin. This confers resistance on the
bacterium possessing it, but is not itself transmissible. The
second is the resistance transfer factor, which it is now
proposed to call the transfer factor, since it is concerned
in the transmission of other properties than drug resistance.
Only when these two come together can resistance be
transferred to another organism. The transfer factor has
been shown to exist in a majority of drug-sensitive strains
of S. typhimurium of type 29 by an ingenious form of
experiment involving the mixing of three instead of two
cultures. These are the drug-sensitive culture of S. typhi-
murium possessing the transfer factor, another S. typhimurium
having the resistance determinant only, and a culture of E.
coli. The result of this is that the two elements in the first
two cultures combine and transferable resistance appears in
the third. It has also been shown that the donor of the
transfer factor to a culture of another species possessing the
resistance determinant can receive back from it the complete
resistance factor derived from the separate elements in the
two cultures.

These observations explain why drug resistance in intestinal
bacteria is -sometimes transferable and sometimes not. When
it is not, the organism possesses the resistance determinant
only, and it has to acquire the transfer factor from another
before its resistance becomes transferable. As this paper

points out, the likelihood of this occurrence is increased by
the presence of an antibiotic in the bowel favouring the
selective multiplication of organisms possessing the, R-
determinant. This brings us again to the conclusion reached
earlier this year by Anderson and M. J. Lewis3: " The time
has clearly come for a re-examination of the whole question
of the use of antibiotics and other drugs in the rearing of
livestock." No one will dispute that an inquiry into this
subject is due; many facts are needed before any judgment
can be pronounced. This inquiry will need to distinguish
between two types of use: these are therapeutic, employing
relatively large doses and directed to the treatment of an
existing infection or to the prevention of one immediately
threatened; and feed-supplementation for the promotion of
growth, employing amounts of antibiotic not exceeding 20
parts per million of dry feed. This second type of use is
not permitted in calves in Great Britain, and yet it is chiefly
in calves that transferable antibiotic resistance has been found.
This might appear to exonerate feed-supplementation, but it
is far from certain that regulations are always observed, and
until we know how often and in what doses certain antibiotics
and other drugs are given to calves no one can lay blame for
what is happening on any particular mode of use of anti-
biotics in these animals. Since, as Anderson says, antibacterial
drugs are being given too freely to try to control infections
the prevalence of which is du- to " bad conditions of hygiene
in animal husbandry, especially in the intensive farming,
transport, and marketing of calves," does not the only ultimate
remedy lie in a reform of farming methods ?

IBrit. med. Y., 1965, 1, 1325.
9Chabbert, Y. A., and Baudens, J. G., Transactions of the Fifth Inter-

science Conference on Antimicrobial Agents and Chemotherapy,
1965. In Press.8 Aitderson, E. S., and Lewis, M. J., Nature (Lond.), 1965, 266, 579.

Anoxia in Myocardial Infarction
People who have recently suffered a myocardial infarction are
often blue. In most cases the cyanosis is peripheral, and
merely signifies a reduced flow of blood in the skin. However,
in other patients true central cyanosis is present, and in many
others lesser degrees of hypoxaemia occur.
At page 1270 of the B.M.7. this week Dr. M. W. McNicol

and his colleagues at the Central Middlesex Hospital report
a study of 73 patients with acute myocardial infarction. They
observed a strong positive association between pulmonary
congestion (diagnosed by the presence of rhonchi or basal
rales) and defective oxygenation of arterial blood. If the
blood-pressure was also very low the oxygen saturation of
the arterial blood was further reduced, though it seemed that
pulmonary congestion was the more important cause of
inadequate oxygenation. This was confirmed by the finding
of arterial hypoxaemia in other patients with pulmonary
congestion but without myocardial infarction, and by the
improvement in arterial oxygenation that followed the
administration of diuretics.

It appears that interstitial oedema of the lungs interferes
with the uptake of oxygen. The arterial carbon-dioxide
tension was normal or low in these patients, so that in general
the alveolar ventilation must have been adequate. Hence
the low oxygen saturation in the arterial blood must have
been due to partial ventilation or to total absence of it in
some regions of the lungs. The partial rise of oxygen satura-
tion that followed the administration of 100% oxygen
indicates that both defects were present.
The mean oxygen saturation of the arterial blood in

patients with myocardial infarction and pulmonary con-
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gestion was 87%, compared with a normal value of 93% or
more. The most severely ill patients, with shock and pul-
monary congestion, had a mean oxygen saturation of 82%.
On the face of it this seems a somewhat trivial reduction in
oxygen capacity. Does it matter ? Such a level of oxygen
saturation would present no hazard or embarrassment to a
normal person at rest in bed. However, eveil minor degrees
of hypoxaemia may be serious when cardiac output is very
low. Not only is the oxygen content of the blood reduced,
but the blood reaches the tissues more slowly. A failure in
delivery of oxygen to the tissues in general may be un-
common ; but it is likely that a critically ischaemic zone
surrounds a recent myocardial infarct, and a good oxygen
supply there might prevent the appearance of a fatal dis-
order of cardiac rhythm, such as ventricular fibrillation.
On the assumption that hypoxaemia is bad for severely ill

patients, how is it best treated ? Diuretics relieved the
hypoxaemia in the patients treated by McNicol and his
colleagues, and a moderate reduction of systemic and
pulmonary venous pressures by diuretics is unlikely to reduce
cardiac output appreciably if venous pressures are already
high. Administration of oxygen is beneficial, but the opti-
mum concentration has not yet been determined. Imbalance
between ventilation of the alveoli and the supply of blood to
them is the major problem, and relatively low concentrations
of oxygen (about 30%), which could conveniently be sup-
plied by a Venturi or Edinburgh mask, should be adequate.
However, in a few patients very high concentrations might be
necessary despite the risk of pulmonary damage.
The interesting results obtained by McNicol and his

colleagues suggest that there may be a place for a controlled
trial of oxygen therapy in, say, the week following acute
myocardial infarction, during which most of the deaths from
this catastrophe occur. Any trial should include a comparison
of 30% with 80-100% oxygen. During such a study it would
be helpful to determine the posture of the patient which
produced the best oxygenation of arterial blood. The
observations of McNicol and his colleagues suggest that
sitting the patient up should improve the oxygenation of the
blood by reducing pulmonary oedema, and there is no reason
why he should not be sat up, provided cerebral perfusion
remains adequate to maintain an alert mental state. Morphine
as routine treatment for acute myocardial infarction has
already come under attack from the empirical observations of
J. P. Shillingford and his colleagues,' and further study could
also be usefully directed to assessing its relative benefits and
dangers. Some of the hazards of this drug may prove to be
offset by its remarkable and so far unexplained ability to
relieve pulmonary oedema. It may be that in all these
matters there is no simple ideal treatment for every patient.
Intensive monitoring in a large series will probably be needed
before precise recommendations can be made for the rational
treatment of every patient with a heart attack.

Accident Epidemic
The annual incidence of maiming and fatal accidents in Great
Britain is needlessly high or continually increasing in the
home,' on the roads,2 and in industry.' As infectious diseases
have declined in importance as causes of death so accidents

have become increasingly prominent, and they are aptly
described in a report4 published this week as " a man-made
epidemic of the machine age." The prevention of them is
summed up in the phrase: " Education, engineering, and
enforcement."
The report is the second to be published by the Accident

Services Review Committee, under the chairmanship of Mr.
H. Osmond-Clarke, a body set up in 1960' and representative
through the Royal Colleges and professional societies of all
branches of medicine concerned in the prevention of accidents
and treatment of casualties. It sets out its ideas on the
organization of accident services, elaborating on a three-tier
scheme which it proposes might cover an area with a popula-
tion of about 1,500,000. Each area would be served by:

" 1. A Central Accident Unit, especially equipped to provide
a 24-hour service for the intricate treatment of complicated
injuries transferred from accident units or elsewhere and for
major and minor injuries occurring in the locality; the Unit
will act as a co-ordinating body for accident service arrange-
ments for the region and will undertake both undergraduate
and postgraduate teaching, and research.

" 2. Several Accident Units, which would be fully equipped
centres for the treatment of major and minor injuries generally.

" 3. A Peripheral Casualty Service of various types pro-
viding for the treatment of minor injuries arising in the
vicinity."
The accident units are intended to be an integral part of or
closely associated with general hospitals, and the report
discusses in some detail the staff that would be required as
well as the design and equipment of the units themselves.
The undeveloped state of the accident services in some parts
of the country is reflected in the reports observation that " in
many present-day casualty departments the consulting super-
vision is nominal or non-existent." And it recommends that
staffing should be at the rate of one full-time consultant
surgeon per 10,000-15,000 casualties per year, with a
minimum of three consultants to a unit so that off-duty can
be arranged. Recommendations are also made on the staff
of anaesthetists and radiologists that would be needed, for
though they would doubtless usually work on cases other than
casualties in the general hospital their duties must be arranged
so that they can be ready in an emergency. The central
accident unit would have available day and night every
specialist and laboratory service, including such devices as
the artificial kidney and automatic respirators. In addition
it would be a centre of undergraduate and postgraduate train-
ing, holding teaching rounds and clinicopathological con-
ferences, and research " should be a major activity." This
would entail the provision of special laboratories and
operating-theatres, animal houses, and technicians.
The special value of education of the general public is

stressed, especially since many accidents in the home-
afflicting as they do mainly children and old people-can
be prevented by taking what in retrospect are often seen to
be simple precautions. Many public health departments are
in fact issuing valuable advice in leaflets, posters, and other
ways. The family doctor can also play a useful part-for
instance, in warning an adult patient, when appropriate, of
the possible danger to children of the tablets he is prescribing
him, for many common remedies such as aspirin, ferrous

' Shillingford, J. P., Proc. roy. Soc. Med., 1965, 58, 101.

1 Brit. med. Y., 1964, 1, 1397.
2 Ibid., 1964, 1, 69.
3Ibid., 1965, 2, 716.
4Accident Services of Great Britain and Ireland. Second Report of Re-

view Committee. B.M.A., London. 1965.
5 Brit. med. 7., 1960, 1 792.
GIbid., 1965, 2, 1136.
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