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(i.e., 6 grammes) 'to replace pills lost in an accident.'"
Another two doctors each issued a single prescription for
1,000 tablets (10 g.). And the committee " heard of other
instances of prescriptions for considerable, if less spectacular,
quantities of dangerous drugs over a long period of time." It
found that " not more than six doctors have prescribed these
very large amounts of dangerous drugs for individual patients
and these doctors have acted within the law and according
to their professional judgment." But the conclusion seems
irresistible that the addicts who received such enormous
quantities may have sold some of the drug to attract new
recruits.
The remedies which the committee proposes to keep

supplies to addicts within the requirements of therapy and
to prevent heroin and cocaine from falling into the wrong
hands are governed by its following definition of an addict:
"A person who, as the result of repeated administration, has
become dependent upon a drug controlled under the
Dangerous Drugs Act and has an overpowering desire for its
continuance, but who does not require it for the relief of
organic disease." (Our italics.) The committee goes out of
its way in the report to emphasize that it is not proposing to
restrict the right of doctors to prescribe heroin or cocaine in
the treatment of organic disease. The proposed restrictions
relate only to the treatment of addicts. To prevent the exist-
ing abuse without sacrificing the basic advantages of existing
arrangements the committee makes its proposals under four
heads: (1) the notification of addicts ; (2) the establishment
of treatment centres ; (3) the restriction of supplies to
addicts; and (4) expert diagnostic advice.

Notification of addicts is the basis-sound and acceptable-
of the committee's proposals. Drug addiction is a disease,
and a disease which spreads by contagion in a community.
Once a disease is notifiable a number of consequences follow,
of which statutory provision of treatment centres is one, and
compulsory isolation (if necessary) is another. It is recom-
mended that treatment centres should be set up in either a
psychiatric hospital or the psychiatric wing of a general hos-
pital: one obvious advantage of this would be the facilities
for laboratory investigation and research. Some Regional
Hospital Boards, the report states, have already made arrange-
ments for the special treatment of addicts in selected hospitals.
Expert advice in cases of diagnostic doubt would be available
to doctors through an officially recognized panel of doctors
covering the country.

These measures should lead to an increasing recognition
of drug addiction and to more effective treatment. But their
primary object is really to control the over-prescribing of
heroin and cocaine to addicts, and the consequent marketing
of these among people thus enticed to become addicts.
To make this limitation effective the Brain Committee
proposes that it should be an offence for a doctor to fail to
notify an addict, and any doctor not a member of a treat-
ment centre would not be allowed to prescribe for an addict
" restricted " dangerous drugs, except in an emergency. " In
an emergency . . . we think that the doctor in charge of
the case should get in touch with the appropriate treatment
centre and seek authorization before he orders or administers
such drugs." Doctors who offend against these provisions
would, it is proposed, have to appear before the Disciplinary
Committee of the General Medical Council. "Already this
body deals with questions of professional conduct, and the

over-prescribing of ' restricted ' dangerous drugs, we think,
comes into this category." But the offence would be the
fact of prescribing, not necessarily over-prescribing. Numbers
8 and 9 of the committee's summary of conclusions and
recommendations succinctly state these restrictions and
penalties: " (viii) the prescribing of heroin and cocaine to
addicts should be limited to doctors on the staff of these
treatment centres . . ; (ix) it should be a statutory offence
for other doctors to prescribe heroin and cocaine to an addict."

If these recommendations are acted on it will be the first
time that a doctor's right to prescribe has been so restricted.
We believe that the Brain Committee would achieve its desir-
able aim without going so far as this. In paragraph 28 of the
report provision is made for emergency prescription to an
addict of the drugs in question. It might well be undesirable
for an addict to be treated by one doctor for the addiction
and by another, say, for severe depression. Because of the
weakness-or worse-of a handful of doctors the Brain Com-
mittee is proposing to make it a statutory offence for any
except a few doctors to treat certain patients in a way that
is acknowledged to be necessary. Surely this recommendation
can be altered to one that will make it possible for any doctor
to prescribe heroin and cocaine for addicts provided he does
so only in consultation with an expert recognized in the way
suggested in the report. Authorized medical supervision
would automatically follow notification, and would provide
safeguards against social abuse.
The Brain Committee's conception of drug addiction as a

notifiable disease which unless checked will spread is valuable
in itself, and especially because it leads to the acceptable
proposal of treatment centres, staffed by doctors with special
expeiel:ce. Any practitioner with a case of addiction to
heroin or cocaine will feel relieved if he knows he can send
such a patient for expert treatment elsewhere. But making
it a statutory offence for other than selected doctors to pre-
scribe these two drugs to addicts would be a grave step to
take in order-it would appear-to control the over-prescrib-
ing habits of only a handful of doctors, serious and indeed
tragic though the consequences of these habits are. The
alteration we suggest would maintain two essential profes-
sional principles: the right to treat disease-and the com-
mittee insist that addiction is a disease ; and the linked
obligation to consult colleagues when this is necessary or
needed. To make such consultation obligatory in the treat-
ment of drug addiction would underline such an obligation.

DDrug Addiction: The Second Report of the Interdepartmental Com-
mittee. H.M.S.O. 1965. Is. 6d. net.

2 Brit. med. 7., 1964, 2, 1280.

Transferable Antibiotic Resistance
Six months ago the disturbing revelations by E. S. Anderson
and his colleagues about transferable antibiotic resistance
among intestinal bacteria were discussed in these columns.'
This mode of acquisition of antibiotic resistance, first
described by T. Watanabe and workers in Japan, depends
on the transfer of cytoplasmic elements between two species
existing together in the alimentary tract. It readily occurs,
and hence can easily be studied, in mixed cultures in the
laboratory. Multiple resistance to antibiotics and other anti-
bacterial drugs can thus be transferred from a pathogen such
as Salmonella to Escherichia coli, and thence to other
pathogens.

This type of resistance was found in large numbers of
strains of S. typhimurium of phage-type 29 causing infec-
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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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