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found that sera from patients with Burkitt's lymphoma gave
intense staining in tests for immunofluorescence with the cells
in culture,"-4 and this technique has been developed as a
means of detecting antibody to the virus. Though it is not
easy to prove that antibody in the fluorescent test reacts with
virus and not some cellular antigen, the evidence suggests
that it does. Examination of individual fluorescent cells in
the electronmicroscope showed that they contained numerous
virus particles, whereas no particles were seen in non-
fluorescent cells."5 It has also been shown that absorption of
sera with Burkitt lymphoma cells which did not contain virus
failed to remove the antibody and that antibody molecules
were seen coating and in some instances agglutinating virus
particles which had been extracted from cells and treated with
serum.'6
The discovery that the virus might be implicated in

glandular fever arose when Gertrude and Werner Henle and
V. Diehl" observed that leucocytes from a technician in their
laboratory developed immunofluorescence after an attack of
glandular fever. This suggested that the leucocytes con-
tained the virus present in Burkitt lymphoma cells.
Examination of blood samples showed that antibody was
present six days after the onset of illness but that there was
no antibody in a specimen taken seven months previously.
Further investigations showed that every one of 42 patients
with glandular fever possessed antibody which reacted in tests
of fluorescence with Burkitt lymphoma cells. Fortunately,
the Henles were also able to examine sera collected by J. C.
Niederman and R. W. McCollum in a prospective study of
glandular fever in students at Yale University."8 Sera had
been obtained from every student soon after arrival at the
university, so that baseline sera taken before the onset of
illness were available from 29 students who subsequently
developed glandular fever. All 29 students were shown to
have high titres of antibody in sera collected during the ill-
ness, but there was no antibody in any of the specimens taken
at the start of their student career. In contrast, the incidence
of antibody in a control group of 50 healthy students was
only 24%. The students with glandular fever also had high
titres of heterophile antibody to sheep red cells in the Paul-
Bunnell reaction, but tests showed that this antibody was
different from the other. Many questions remain unanswered.
Provided tests of immunofluorescence do in fact show up
antibody to the herpes-like virus-and though this seems
highly probable it is not yet proved beyond doubt-the role

of the virus in human populations is obscure. Surveys have
indicated that infection with the virus is widespread. For
instance, antibody has been found in 35% of American
children seen as paediatric patients and in 54% of healthy
African children.'3 The incidence in patients with Burkitt's
lymphoma, like those with glandular fever, is 100%, but the
relationship of the virus to Burkitt's lymphoma remains
unknown. Perhaps the virus causes frequent though usually
symptomless infection in man but can on occasion give rise
to the symptoms of glandular fever. It is also possible that
it is merely a passenger virus which becomes activated by
the onset of some unrelated disease such as glandular fever.
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Cyclamates
Additives to food arouse considerable passion not only in
those who see a world short of food but also in those who
firmly believe that food should remain pure and entirely
unadulterated. This emotion is rarely justified, since most
additives are permitted in only minute amounts in food and
then after considerable scrutiny of any toxicological hazard.
In the case of the Minister's regulation permitting the use of
cyclamates generally as a substitute for sugar, however, public
anxiety is natural and politicians and the press, usually sensi-
tive to public feeling, have commented extensively. Much
of this comment has been very selective in its content and has
been based on information frequently taken out of context.
Scrutiny of the Government White Paper' shows that few
food additives have been studied as extensively as cyclamates.
The references in the paper range over the period 1950-65
and include toxicity studies on isolated tissues, as well as on
mice, rats, cats, rabbits, dogs, and monkeys, and five separate
studies of the effects of cyclamates on children and adults.
The report points out that in only one respect are the data
short of that considered ideal2 for food additives-long-term
feeding studies have been carried out on only one species. 1
recommends that a second species should be exposed to long-
term feeding. Only one side-effect of cyclamates is known-
in large doses they cause softness of the stools and, in larger
doses, diarrhoea. This may or may not be a purely osmotic
effect. The Pharmacology Subcommittee of the Ministry of
Health clearly believed that the other effects noted in studies
on animals were secondary to long-standing diarrhoea pro-
duced in the test animals. Changes in the texture of the
stools can be expected to occur at doses of more than 100-
150 mg./kg./day. A few cases of skin sensitivity in man
have been reported (see p. 630). The Pharmacology Sub-
committee recommended in their report that the daily intake
should not exceed 50 mg./kg.-about 3.5 g. daily in an adult
For technical reasons it is impossible to replace all the

sugar in the diet by cyclamates, since most articles and foods
containing sugar depend for their texture, traditional appear-
ance, and the way they are made on qualities which only
sugar has. Experience in the U.S.A., where cyclamates have
been freely permitted in slimming food and drinks for ten
years, suggests that up to 34% of the sugar intake may in
fact be replaced by saccharin or cyclamates or both. If this
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figure is applied to the sort of diet eaten in Britain it repre-
sents a daily intake of 0.18 g. cyclamate, taking no account
of the competition between cyclamates and saccharin, which
would reduce it further. Even if half of the sugar intake in
Britain was replaced entirely by cyclamate the daily intake
would be unlikely to exceed 2 g. and would probably be
nearer 1 g. The margin of safety for allowing free use of
cyclamates seems liberal.

After the publication of the first Government report it was
suggested that some human volunteers taking cyclamates had
been found to have cyclohexylamine in their urine. The
Pharmacology Subcommittee studied the new data in the
light of the earlier studies which had suggested that cycla-
mates were excreted unchanged and that the recovery rate in
balance studies was high. Such evidence as existed suggested
that the toxicity of cyclohexylamine itself was low. The
Subcommittee reported' that had it seen the new work before
making its original report it would have insisted on this matter
being cleared up; but that, standing by itself, the new infor-
mation could not be regarded as sufficient evidence to make
it change its recommendation of an acceptable daily intake of
50 mg./kg. body weight.
There can be little doubt that any risk that cyclamates pose

to human health has had very thorough consideration. The
body of consistent experimental results referred to in the first
report must be considered as without challenge at present.
Any scientific conclusion reached at a single point of time is
vulnerable to the future; but this will always be so. The
evidence at present, however, supports the Minister's conclu-
sions that statutory restriction of the use of cyclamates could
not be justified.

Congenital Heart Disease with
Pulmonary Hypertension and a

Reversed Shunt
One of the steps in arriving logically at a clinical diagnosis
in congenital heart disease is the recognition of a group of
patients with pulmonary hypertension and a reversed shunt.
These patients have a delayed onset of cyanosis, as opposed
to patients with Fallot's tetralogy, in whom cyanosis is pre-
sent from birth. The signs of pulmonary hypertension will
usually be obvious clinically: a sustained lift in the left
parasternal area due to right ventricular hypertrophy and a
loud ringing pulmonary second sound. The electrocardio-
gram will confirm the presence of right ventricular hyper-
trophy. The next step in diagnosis is to differentiate the
main types of congenital defect that can give rise to this
syndrome. The three common conditions are an atrial septal
defect, a ventricular septal defect, and a patent ductus
arteriosus. Normally in these conditions the shunt is from
left to right, but in certain circumstances changes in the
peripheral pulmonary vasculature may cause pulmonary
hypertension of a degree sufficient to reverse the direction
of the shunt. Clinical differentiation of these three congenital
defects when associated with pulmonary hypertension is not
always easy, since with reversal of the shunt the classical
type of murmur associated with each disappears. Some help
may be obtained from the observation that early reversal of
the shunt in the first decade suggests the defect is a ventri-

cular septal defect, while it is unusual for the shunt to reverse
in atrial septal defect until about the third decade.

Radiology of the heart offers a further ancillary aid to
diagnosis, and recently R. S. 0. Rees and K. E. Jefferson'
have concluded that the site of the shunt can generally be pre-
dicted by assessment of the cardiac silhouette and of the
pulmonary vascular pattern. They found in a series of 81
patients with the syndrome of congenital heart disease compli-
cated by pulmonary hypertension and a reversed shunt
(Eisenmenger syndrome') that the largest hearts and biggest
proximalpulmonary arteries were associated with atrial septal
defects. Patent ductus was characterized by a flat aortic
knuckle and gross enlargement of the main pulmonary artery.
The cardiac silhouette and pulmonary vascular pattern were
often nearly normal in ventricular septal defect. Plain
radiological findings in this condition, however, can point
only to one diagnosis being more likely than another even
when all the other clinical features of the case are taken into
account. Nor should it be forgotten that in this syndrome
more than one congenital defect may be present, such as
patent ductus in association with a ventricular septal defect.
Cardiac catheterization and angiocardiography are therefore
usually required for final diagnosis, and at the same time the
nature of the anatomical and haemodynamic abnormalities
can be clearly defined.

Rees, R. S. O., and Jefferson, K. E., Clin. Radiol., 1967, 18, 366.' Wood, P., Brit. med. Y., 1958. 2, 701.

Nursing the Mentally Retarded
The Earlswood Asylum in Surrey was opened by the Prince
Consort in 1855. At that time the legal distinction between
the mentally ill and the mentally retarded was not very clear,
and the Lunatic Asylum Act of 1853 stated that the word
" lunatic " included idiots. But the Metropolitan Asylums
Board created in 1867 had the task of transferring idiots and
imbeciles from Metropolitan workhouses and lunatic asylums
to the Caterham, Leavesden, and Hampstead Idiot Asylums.
Like other asylums those providing for the mentally retarded
have become hospitals and are staffed by nurses and doctors.
The Earlswood Asylum is now the Royal Earlswood Hospital.
Darenth Training Colony, set up in 1875, is now Darenth
Park and is classed as a hospital. In the early years of this
century and in the period between the wars with mass
unemployment the wisdom of providing large isolated units
for the mentally retarded was little questioned and there was
agitation for more places. In 1961 14,576 patients in
psychiatric hospitals were classed as subnormal and 46,669 as
severely subnormal. The corresponding figures for 1965
were 15,703 and 48,803. The numbers therefore appear to
be continuing to rise, as they have done fairly steadily since
the end of the first world war, when the effect of the Mental
Deficiency Act and provisions created in connexion with it
began to be felt.
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