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sympathetic efferent function should be given. These com-
prise the ganglion-blocking agents, of which only mecamyl-
amine and pempidine are now used in any quantity, methyl-
dopa, and the drugs which block sympathetic fibres at the
neuro-effector junction-bretylium, guanethidine, bethan-
idine, guanoxan, guanoclor, and debrisoquine. Pargyline has
an effect similar to these drugs on arterial pressure,' but
should not usually be prescribed for the maintenance treat-
ment of hypertensive patients because it is a monoamine-
oxidase inhibitor, and patients receiving drugs of this type
may suffer dangerous reactions after some other drugs or
foods. The ganglion-blocking drugs affect parasympathetic
as well as sympathetic functions and thus may cause addi-
tional side-effects. Few people would now consider them the
first choice for the treatment of severe hypertension, though
they may be very useful if other drugs fail. Bretylium has
now fallen into disfavour because many patients become
tolerant of its hypotensive effects.

In the B.M.7. this week Dr. V. Vejlsgaard and his col-
leagues report a double-blind comparison of four drugs-
namely, guanethidine, methyldopa, guanoxan, and guanoclor.
Most studies of different ganglion-blocking agents have con-
centrated on the severity of postural hypotension, and the
incidence of side-effects over a relatively short period of time.
The present workers found methyldopa the most satisfactory
in these respects. In a similar comparison between methyl-
dopa, guanethidine, and pargyline7 the same conclusion was
reached, though there was much variation between patients.
About two-thirds of the patients were better controlled by
methyldopa than either of the other drugs, but one-third of
them did better on one of the other agents. This merely
underlines the fact that no ideal drug exists. Vejlsgaard and
his associates have shown convincingly that guanoclor is a
difficult drug to use for the maintenance treatment of hyper-
tension, and it seems unwise to employ it unless others fail
to give satisfactory results. Though guanoxan performed
fairly well in their hands, impaired liver function has now been
observed in many patients receiving it,8-0 and it may be wise
to give it too only if other agents fail.

This leaves methyldopa, guanethidine, bethanidine, and
debrisoquine. The last two have not been formally com-
pared with other drugs, but of the first two methyldopa
appears to have a marginal advantage." However, it also
has some drawbacks. Between 10% and 30% of patients
receiving long-term treatment develop a positive reaction to
the Coombs test, and a small proportion of these have haemo-
lytic anaemia.'2 There is also a risk of drug fever and liver
damage." In some patients it is impossible to control the
blood pressure with methyldopa, even in combination with a
diuretic. Many different remedies will need to be tried in
difficult cases, and sometimes a combination of two sym-

pathetic blocking agents will give better results than a single
one.'4 Good results depend to a great extent on the care with
which the regimen is managed: this is usually more impor-
tant than the initial choice of drug.
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Rubidomycin in Acute Leukaemia
Rubidomycin is the first antibiotic to show therapeutic effect
in management of acute leukaemia in man. It is produced
from a strain of Streptomyces coeruleorubidus, and it is active
in all forms of acute leukaemia. J. Bernard and his
colleagues,' in an extensive clinical trial, have found it useful
in the treatment of acute lymphoblastic leukaemia and have
also been able to obtain remission in more than half their
patients with acute myeloblastic leukaemia. This is the first
time that the use of one drug alone has resulted in such a
satisfactory remission rate in acute myeloblastic leukaemia,
and the duration of the remissions appears to be at least
several months.

Several schedules for the administration of rubidomycin
are being tried, and it is not yet possible to define the most
satisfactory method. It is now agreed, however, that remission
should be induced by the shortest possible course and that
maintenance therapy is contraindicated because of the drug's
toxic effects on the heart. Remissions may be induced by the
intravenous administration of the drug dissolved in saline and
injected into a fast-flowing infusion. The injection is given
daily in a dose of 1 to 2 mg. per kilogram body weight per
day, the length of the course depending on how well it is
tolerated. The maximum dose that should be given is about
20 mg. per kilogram body weight, the average dose before
side-effects are encountered being 6 to 10 mg. per kilogram.

So far the major complications encountered have been
cardiotoxicity and bone-marrow aplasia. Toxic effects on
the heart first show themselves by tachycardia, which leads
rapidly to pulmonary oedema and death. Death from
myocardial degeneration induced by rubidomycin has
occurred in about 10% of patients treated so far.' 2 The
onset of this complication does not appear to be preceded by
electrocardiographic abnormalities, and heart failure when it
occurs is of sudden onset and intractable. Its occurrence is
related to the total dose given and has been seen in patients
given maintenance therapy or when a large dose was required
to obtain a remission.

Aplasia of the bone marrow is severe and occurs in a large
proportion of patients treated, G. Mathe having noted an
incidence as high as 90%.' It is more likely to occur in those
patients who have had a number of chemotherapeutic agents
before starting rubidomycin, or in whom bone-marrow smears
are not very cellular at the start of therapy. Aplasia
commonly arises during the second week of treatment and
requires supportive therapy with antibiotics and transfusions
of platelets and white cells. The alternative is to nurse the
patient in a germ-free environment and to give blood and
platelet transfusions when necessary.
Hence rubidomycin is a very powerful therapeutic agent

which warrants further tial. Its use at the present time
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would seem to be in those patients with acute lymphoblastic
leukaemia who are no longer responsive to conventional
treatment and yet have an adequate bone-marrow reserve.
One further conventional drug should be available to maintain
any remission obtained by rubidomycin. It would seem that
rubidomycin offers the best chance of inducing a remission in
acute myeloblastic leukaemia provided full supportive therapy
is available.

New Treatments for Heroin
Addiction

Recent reportsl'3 from New York describe the treatment of
heroin addicts by maintenance with methadone-a long-
acting opiate which can be taken orally. V. P. Dole and his
colleagues found that with the blockade produced by a single
daily maintenance dose of 100 mg. methadone patients became
refractory to the euphoric action of 80 mg. or more of heroin,
an amount equivalent to the drug contained in several illegal
" bags " in New York. The results to date have been very
promising in this disease known to have a poor prognosis.
A group of relatively nonproductive heroin addicts, prone to
relapse, were treated with methadone and showed social and
vocational rehabilitation surprisingly quickly. However, the
patients chosen were volunteers for the programme, who had
long histories of addiction and were at an age when other
factors, such as time and maturity,' 5 might be expected to
lead to an improved prognosis. At present there are very few
heroin addicts in Britain who would have qualified for inclu-
sion in Dole's series. A further difference is that the average
heroin addict in New York probably uses only 80 mg. of
heroin daily, compared with the 400 mg. which may be taken
by the British addict, who is usually also taking cocaine.'
Methadone is legally and pharmacologically a narcotic.

Its use can be abused and the drug can be sold on the black
market. Any future use of methadone in the treatment of
addicts would need to be so arranged that the possibilities of
this abuse were reduced to a minimum.
The use of morphine antagonists in the treatment of heroin

addiction may simplify this problem. Cyclazocine, an opiate
antagonist and analgesic, is one of a series of N-substituted
benzomorphan derivatives and was the first drug of this type
to be used clinically.7' W. R. Martin and his colleagues
working at the Narcotic Addiction Research Unit at
Lexington found that cyclazocine when taken orally produced
a high degree of antagonism to the subjective effects of
morphine. Physical dependence developed to the subjective
effects of cyclazocine-similar to those produced by nalor-
phine-and there was cross tolerance between these drugs.
Withdrawal of either nalorphine or cyclazocine produced an
atypical abstinence syndrome. The fact that tolerance
developed to the unpleasant effects of the narcotic antagonists

without any diminution of the blocking effect on the euphoro-
genic and dependence-producing properties of morphine
suggested the use of cyclazocine as an extension of the " drug-
free environment " approach to treatment. Cyclazocine can
provide a method of enforcing and maintaining a state of
abstinence. A heroin addict taking a dose of 4 mg. cycla-
zocine daily is immune to the usual euphoric and systemic
effects of a challenge dose of 15 mg. heroin."' The potential
of cyclazocine for abuse is considerably lower than that of most
narcotic drugs. Stabilized patients can be permitted con-
siderably more latitude in their contact with treatment
centres. Preliminary reports of clinical trials in New York
confirm the possible future usefulness of this drug.'
The use of cyclazocine is still in the experimental stage.

Maintenance on methadone has now been used in New York
for three years. The follow-up of the group treated has been
the most thorough reported so far, and the results the most
promising. At a time when the Ministry of Health is starting
to set up special outpatient clinics which will provide
maintenance supplies of heroin for addicts"I there is an urgent
need for controlled trials of all forms of treatment of heroin
addiction to decide whether or not long-term prescribing of
heroin for an addict is ever justified, and whether these newer
treatments will be as successful in the very different situation
in England, where narcotics are still to be available on
prescription for addicts.
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Insulin Antagonism
An insulin antagonist is any substance which inactivates
insulin. In theory it might interfere with the pancreatic
synthesis and release of insulin; it might modify or combine
with it in the circulation, or speed up its rate of degradation,
or alter the response of the target organ to the hormone.'
Not surprisingly, these various and complex factors are by no
means fully understood. Caution is required before accept-
ing much of the earlier work on serum antagonists because of
the lack of precision of the bioassay procedures and because of
the induction of artifacts from the methods of separating and
extracting the serum.2

There is general agreement that after a few months all
diabetic patients receiving exogenous insulin develop insulin-
binding antibodies. They are found in the gammaglobulin
fraction in the serum and are presumably formed in response
to the small differences in the aminoacid sequences of beef
and pork insulins from those of human insulin. A simplified
method for assaying the antibodies has now been described.3
To what extent antibodies to exogenous insulin necessitate
giving more insulin than simple loss of the pancreas would
require (30-50 units a day4) is debatable. But from the
work reported recently by W. G. Oakley and his colleagues5
it seems that the somewhat uncommon condition of sustained
insulin resistance with daily requirements in excess of 200
units is usually but not invariably due to excessive formation
of antibody. There is nothing to support the idea that auto-
immune antibodies are formed to endogenous normal insulin.'
Insulin is found in foetal and newborn serum and can be
expected to induce immune tolerance.
The idea that insulin antagonists other than antibodies play

a part in causing some forms of human diabetes has attrac-
tions. It has been repeatedly observed that in some diabetic
patients the fasting level of insulin is raised and the insulin
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