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gentamicin in the blood of patients with end-stage kidney
disease, and the authors conclude that in such patients, having
dialysis twice a week, a therapeutic effect can be maintained
by giving a dose of 1 mg. per kg. body weight at the end of
each dialysis. It is important to recognize that from adequate
data a safe and effective dose of almost any antibiotic can
be calculated even for a patient with total anuria. These
authors have also verified that gentamicin, like other amino-
glycosides, is eliminated by renal dialysis.
The two other contributions appear to be more discouraging

therapeutically. Drs. A. Pines, H. Raafat, and K. Plucinski
(page 543) administered gentamicin both intramuscularly
and by inhalation to 23 patients with long-standing purulent
bronchitis and Ps. aeruginosa or K!. pneumoniae in their
sputum. Of 36 courses of such treatment only seven pro-
duced benefit, but this result must appear favourable by com-
parison with that of administering colistin by the same routes,
which benefited none of 17 patients. Such unpromising clinical
material, the late stage of an inevitably progressive disease
with irreversible structural changes, is a hard test for any
antibacterial drug. Several patients in whom the blood level
of gentamicin exceeded 10 pug./ml. had dizziness and ataxia,
indicating an effect on the vestibular apparatus, but these
symptoms subsided when treatment was stopped. The clini-
cal results reported by Dr. J. H. Darrell and Miss Pamela M.
Waterwotth (page 535) are only incidental to their argument
that the dosage of gentamicin now being recommended may
often be inadequate. Blood assays in normal subjects and
in patients under treatment showed that concentrations
adequate to deal with Ps. aeruginosa may be maintained for
only two to three hours after a dose, the usual interval between
doses being eight hours. Still more disturbing is the
observation that in three patients in whom treatment failed
to eliminate the organism its resistance to gentamicin
increased by 8-, 8-, and 16-fold. This was accompanied
in each case by an increase in resistance to all other available
aminoglycosides, including streptomycin, an interesting
example of one-way cross-resistance, since increased
resistance to kanamycin is compatible with sensitivity to
gentamicin.
The fact that gentamicin is more ototoxic as well as anti-

bacterially more active than related antibiotics is recognized
in the very modest scale of dosage at present recommended.
This is a maximum of about 240 mg. daily, whereas the
regular daily dose of kanamycin is 1 g., which may even be
exceeded for a short time. How far can this dose of
gentamicin safely be increased ? The probability is that in a
patient with perfect renal function it could be exceeded con-
siderably. There is, so far as we are aware, no record of
vestibular damage except in patients with known impairment
of renal function, such as the five reported by R. L. Jao and
G. G. Jackson,4 or of such age that some impairment must
exist even if not demonstrable by ordinary means, an example
being their patient aged 69 successfully treated for pseudo-
monas septicaemia. It is well established that ototoxic anti-
biotics are more dangerous in patients over 40, and it may
well be that capacity to excrete them is impaired earlier than
any other function of the kidney, certainly than the capacity
to excrete urea.

Further studies of the blood levels attained after different
doses are evidently desirable, and another aim should be to
examine carefully the relationship between vestibular impair-
ment and dosage and duration of treatment. The fact that
early changes are apparently reversible is encouraging to such
study. This must mean that exploration in the field of higher

dosage should be undertaken only where full facilities exist for
control by blood assays. These facilities are indeed desirable,
at least for the present, whenever this antibiotic is given
parenterally. This further addition to the burden of the
clinical laboratory is second in importance only to the tests
on which the choice of a suitable antibiotic for treatment can
be based.

Consequences of Tobacco Research
Last week the Tobacco Research Council published a report
on its work.' Its publication poses the question: Who should
now do what ?
When in 1954 the results of two big epidemiological

studies2 I established beyond reasonable doubt an association
between tobacco-smoking and lung cancer, the tobacco
industry in Britain was unprepared to meet the new situation
in which it found itself. Justly proud both of its skill in
product control and of its good record in management-
worker relationships, the industry in general simply could
not believe that tobacco is really dangerous to health, so that
the proposition was rejected with genuine emotion by
employees at all levels. On the advice of the Minister of
Health a hasty decision was made to donate £250,000 to the
Medical Research Council, in the belief that this would be
sufficient to clear up the position from a scientific point of
view.

Unfortunately, the M.R.C., like the industry itself, also lacked
laboratory space and suitably trained scientists to undertake
relevant research, and it soon became apparent that the money
given by the industry would be exhausted without any real
change in the scientific position. The industry therefore set
up its own laboratories at Harrogate, where the first experi-
ments began in 1962. Gradually during the last five or six
years the industry, though it does not yet accept the full
hazard of smoking to health, has come to realize that if it
is to continue to sell tobacco, which is its primary function,
it must itself have the facilities to investigate the chemical,
pharmacological, and toxic properties of tobacco smoke. The
dawning of this truth has recently been accelerated by the
results of the first experiments at Harrogate. These con-
firmed fully that smoke condensate induces skin cancer in
mice and that condensate which is not more than 24 hours
old is, if anything, slightly more potent than condensate stored
for longer periods.

Apart from the work at Harrogate much valuable research
has been generously supported by the Tobacco Research
Council. This is clearly and honestly recorded in the review
just published. In the event much of the work has confirmed
the industry's worst rather than its best hopes. Epidemio-
logical studies have regularly shown that smoking predisposes
to chronic bronchitis, to lung cancer, to cardiovascular disease,
and, when women smoke during pregnancy, to reduced birth
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weight of the baby and increased neonatal mortality. Experi-
mental studies have confirmed that condensates of tobacco
smoke induce cancer in laboratory animals.
Now, rightly or wrongly, the Tobacco Research Council

has accepted two main aims-firstly, to find the formula for
a " safe " or " safer " cigarette ; and, secondly, to find ways
of distinguishing individuals who are more susceptible than
average to the harmful effects of smoking. These aims are
constructive both from the point of view of the industry,
which wishes above all to continue selling tobacco, and from
the point of view of a large section of the public, who wish
to continue smoking. But how realistic are the aims ? On
the basis of present knowledge a completely safe cigarette
seems to be out of the question. On the other hand,.a safer
cigarette (made of tobacco which yields the minimum of
" tar ") and advice to smokers on how to reduce the risk to
their health (choose cigarettes with an efficient filter, throw
away a long butt)5 have been feasible for several years already,
and progress in these directions should be accelerated. It is
likely that individuals do differ in susceptibility to the various
effects of tobacco, though not in an absolute sense.' Research
into this is justified, but there are no real leads yet in the
case of susceptibility to respiratory disease. The suggestion
that smokers who develop a cough early in their smoking
careers are also more likely to develop lung cancer' is
certainly open to question.'
Who then should do what ? Until it has had time to

diversify its interests, and while it is so vulnerable to change
in tobacco sales, it is unrealistic to expect the tobacco industry
to make decisions that will cut its own throat. In the long
run its only hope is that through the efforts of the Tobacco
Research Council and of research generally knowledge will
be acquired that makes the continued sale of tobacco justifi-
able. In the meantime only the Government and the general
public are in a position to act. The progressive banning of
advertising and other sales promotion procedures is within
the Government's power, and is long overdue. Moreover,
the general public is now ready to accept the progressive
restriction of smoking in public places.
With regard to education, there is certainly a need to make

factual information more widely available, though no advice
can be so good as " Do not smoke." Epidemiological surveys
have consistently shown that the risk of lung cancer in cigar
and pipe smokers is less than that in cigarette smokers. But
laboratory evidence shows that the condensate from cigar smoke
is more carcinogenic for mouse skin than that from cigarette
smoke. Thus, as M. C. Pike and F. J. C. Roe recently
pointed eut,5 there is insufficient evidence for actually recom-
mending a cigarette smoker simply to change to pipe or cigars.
They write: " Only if the change resulted in a reduction
of both inhaling, and/or total tobacco consumption, could
benefit be expected. Such a reduction is likely to be easier
in the case of changing to pipe or large cigars, both of which
are physically very different from cigarettes from the point
of view of holding in the hands or mouth. However, the
popularization of small, cigarette-sized cigars may carry the
danger that smokers will smoke them in the same way, and
in the same amount, as cigarettes."
Most people agree that it is extremely important to

persuade young people not to start smoking. Here, how-
ever, the Government may perhaps be wise in proceeding
slowly because so little is known of how best to tackle the
issue. On the other hand, there is already good evidence
that if parents or school-teachers wish their children to be
non-smekers they are far more likely to achieve this end by

their personal example than by exhortation or threats. Above
all, doctors have a responsibility in this matter. Until the
medical profession clearly and obviously accepts this responsi-
bility, the Government will have a plausible excuse for its
inertia.

Electrical Anaesthesia
Electrocution may result in unconsciousness. The possibility
of converting this phenomenon into a safe, controllable, and
immediately reversible form of general anaesthesia has
attracted a number of investigators.' The first human
experiments were carried out by S. A. N. Leduc in 1902,2 and
an important stage was reached in 1961 when J. D. Hardy
and his collaborators3 reported the successful performance of
surgical operations in two patients under electrical general
anaesthesia.
The solution of some of the practical problems has out-

stripped any advances in the comprehension of what is
happening during electrical anaesthesia, for such improve-
ments in technique as have been evolved seem mostly to be
the result of empirical trial and error. Indeed, an astonishing
variety of waveforms, frequencies, and methods of applying
the current have been used.4 Many of the investigations have
been carried out on animals such as the dog and rabbit, but
inferences from them are not necessarily true of man.
Resistance to the narcotic effects of electricity is shown by
many primates, including man, and in an effort to overcome
it most workers have been forced to discard simple in favour
of compound waveforms. Random or arrhythmic frequencies
have also been tried. Despite trials of these and many other
variations, including multiple electrodes, no particular com-
bination appears to have a clear superiority.
The complications of electrical anaesthesia are not confined

to the central nervous system. R. C. Knutson and colleagues'
abandoned the electrical narcosis which they were using to
anaesthetize psychiatric patients, because of the frequency
and severity of such cardiovascular complications as hyper-
tension and irregularities of cardiac rhythm. Alterations in
respiratory rhythm and even respiratory arrest have also been
observed. The latest clinical report comes from N. L,
Wulfsohn,6 who describes electrical anaesthesia in 11 patients
undergoing relatively minor and brief surgical operations.
Each patient had pethidine and promethazine premedication.
The first few patients had a barbiturate as well as a relaxant
and were intubated. In the last four cases of his series, as
confidence was gained, no additional drugs were given during
the operation. Anaesthesia was adequate and the only com-
plications were slight hypertension and some muscle tremors,
One patient had epileptic fits eight hours postoperatively, an
event that underlines the need for much more fundamental
knowledge of the physical effects of electrical currents
traversing the brain.
Though the production of anaesthesia by electrical means

is a possibility, many basic problems have yet to be solved
before its use can be generally endorsed. Perhaps one day

1 Brit. med. 7., 1961, 1, 566.
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1961, 175, 599.
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