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and Professor C. H. Stuart-Harris discuss what
can now be done to prevent heart disease
developing. " Further progress will depend on
the establishment of preventive programmes and
clinics " (p. 1203).
Olympus Gastro-camera: Dr. G. D. Hadley
gives an illustrated account of this Japanese
instrument and describes its clinical uses (p.
1209).
Uraemic Neuropathy: Dr. F. I. D. Konotey-
Ahulu and colleagues report the relief of symp-
toms in patients with uraemic neuropathy treated
by periodic dialysis (p. 1212). Leader on
hepatitis in renal dialysis unit (p. 1199).
Plasma Renin in Hypertension: Dr. J. J. Brown
and colleagues report on the plasma renin level
in hypertension of varying aetiology (p. 1215).
Chloroquine-resistant Malaria: Dr. E. E. Lasch
and Dr. T. L. N'Guyen describe the failure of
massive chloroquine prophylaxis in African chil-
dren from Upper Volta and discuss the implica-
tions (p. 1219).
Sucrose Intolerance: Dr. G. Neale and col-
leagues report the adult onset of sucrose intoler-
ance in a patient with deficient jejunal sucrase
(p. 1223).
Treatment of Typhoid: Dr. W. L. Sanders
describes a comparative trial of ampicillin and
chloramphenicol in Indonesia (p. 1226).
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1227).
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therapy in premature babies (p. 1229).
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ference at Birmingham Medical School (p.
1237).
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D. Buxton (p. 1238).
Toxoplasmosis: Dr. D. G. Fleck and Dr. G. B.
Ludlam review indications for laboratory testing
(p. 1239).
Pertinax: "Without Prejudice " (p. 1241).
Standardization of Records: Letters (p. 1242).
Home Care: Dr. H. Shrand describes the St.
Mary's scheme (p. 1244).
R.M.B.F.: Christmas Gifts Appeal (p. 1249).
Divorce for Cruelty: Medico-legal note (p.
1255).
C.C.&S. Committee (Scotland): Separate
dining-rooms for hospital doctors (Supplement,
p. 211).
B.M.S.A.: Minister at annual meeting (Supple-
ment, p. 213).
Hastings Wine Club: Visit to Rhine and Mosel
(Supplement, p. 213).

Diet and Prevention of Dental
Disease

The modern British diet is palatable, plentiful, and nutritious. Malnutri-
tion is uncommon and the classical deficiency diseases are rare, but two
other diseases, dental caries and periodontal disease, are becoming increas-
ingly common. These are due not to inadequate nutrition but to faulty
eating habits.'

Dental caries has troubled man for thousands of years, but only in the
last century has it become a major problem leading to wholesale loss of
teeth. The incidence in Britain is high and has risen considerably since
the end of the second world war: 84% of 5-year-old children now have
decayed teeth, and over one-third of the teeth of 13-year-old children
have been damaged by caries.

Periodontal disease destroys the bone and soft tissues supporting the
teeth, and although it appears mainly in older people it is just as serious
a problem as caries and leads to approximately the same amount of
tooth loss.
The development of sound caries-resistant teeth is dependent upon

an adequate diet during foetal and early life. Mineral and vitamin
deficiencies are uncommon to-day. Fluorides prevent caries, and any
deficiency can be corrected by fluoridation of water supplies.2 3 A
statement on the subject issued last week by the Minister of Health
appears at page 1253, and a revised edition of the Ministry's pamphlet
Fluoridation has also been issued for distribution by executive councils
to general practitioners in the Health Service.

Although there is still controversy about the aetiology of dental caries,
the great weight of evidence implicates production of acid in the mouth
as the major factor. There is also strong evidence that carbohydrate
provides the substrate from which the acid is produced by oral micro-
organisms.

Before caries can occur two things are necessary-acid in adequate
concentration, and time for the acid to act on the tooth enamel. Only
disaccharides and monosaccharides are broken down rapidly enough in
the mouth to cause damage. Polysaccharides are swallowed before they
are degraded, but the simpler sugars, usually consumed in the form of
cakes or confectionery, which stick around and between the teeth for
up to an hour, are broken down to acid within a minute or two. This
acid tends to be buffered by the saliva and would not harm the teeth were
it not for dental plaque. Plaque forms like a scum on the surfaces of
teeth, especially in areas such as the fissures and between the teeth, where
cleaning and the friction of mastication have little effect. Studies with
microelectrodes have shown that after consumption of fermentable carbo-
hydrates a pH gradient develops in the plaque. The outer layers of
plaque are affected by the saliva and remain at or about pH 7. In the
inner layer of plaque against the enamel, however, the pH falls to 5 or
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below and remains there for half an hour or so. At these low
pH levels enamel is attacked and caries develops.
The practical implications of this work were investigated

in the now classical Vipeholm Study in Sweden.4 One group
of subjects was given a nutritionally adequate diet low in
sugar, while other groups were given the same diet with
various supplements of carbohydrate and sugar. It was found
that the total quantity of sugar consumed did not have a great
effect on the incidence of dental caries. What was important
was the frequency of consumption. Subjects who consumed
sugar between meals, especially in the form of sticky toffees,
had vastly more caries than those who consumed an equivalent
amount of sugar at meal times. Further work5 has shown
that children who are not given snacks between meals have
far less caries than similar children who eat between meals.
Snacks are usually of carbohydrate with low nutritional value
and tend to spoil the appetite for the more nutritious foods
consumed at meal times. Thus from every point of view
eating between meals is to be condemned.

Periodontal disease is closely related to diet and its refine-
ment. Here too the consistency of the diet and its tendency
to stick around the teeth is important, although the production

of acid is not. Periodontal disease is caused by toxins from
bacteria in the plaque seeping down into the crevice between
the gum and the tooth and thence through the epithelium to
the underlying connective tissues. The toxins are of low
grade but they lead to the progressive destruction of the
collagen fibres and alveolar bone supporting the teeth. The
crevice between gum and tooth becomes deepened to form
a pocket in which more bacteria can proliferate to accelerate
the process.
Our modern diet tends to be overcooked, soft, and sticky,

designed as a cynic has said for " a nation with ill-fitting
dentures." Much periodontal disease can be prevented by
prevailing upon our patients to eat foods which need chew-
ing. These, of course, are largely fresh fruit and vegetables
and certain protein foods. Thus a large proportion of dental
disease can be prevented by a diet which needs chewing and
is eaten only at meal times.

I Brit. med. 7., 1964, 2, 964.
2 The Conduct of the Fluoridation Studies in the United Kingdom and

the Results Achieved after Five Years. H.M.S.O., London. 1962.
' Brit. med. 7., 1962, 2, 34.
4 Gustafsson, B. E., et al., Acta odont. scand., 1954, 11, 232.
5 Bradford, E. W., and Crabb, H. S. M., Brit. dent. 7., 1961, 111, 273.

Discrimination in Breast Cancer
The course of cancer of the breast varies greatly between one
patient and another for reasons that are ill-understood, though
important among them are the histological characteristics of
the tumour.' 2 In 1960 R. D. Bulbrook, F. C. Greenwood,
and J. L. Hayward' reported that it might be possible to
predict which patients with advanced cancer of the breast
would subsequently benefit from adrenalectomy or hypo-
physectomy. Their method of prediction was based on
estimating levels of steroids in the urine, and they showed
that the pre-operative levels of the 17-hydroxycorticosteroids
and the 11-deoxy-17-oxosteroids varied with subsequent
response to operation. Unfortunately, although the levels
of these hormones differed on the average between those
patients who responded to operation and those who did not,
variation was so great that little reliance could be placed
on individual estimations. Prediction became more accurate
when they used a discriminant function. This is a statistical
device that had found favour in agricultural research but not
often in medicine. Briefly, it is a mathematical function of
the available measurements (in this case the urinary steroid
estimations) that will give the least possible frequency of
misclassification. The equation used to predict response in
cases of advanced breast cancer was calculated by C. C. Spicer'
so that when the pre-operative urinary levels of the 17-hydroxy-
corticosteroids and aetiocholanolone (a component of the
11-deoxy-17-oxosteroid fraction) were substituted in the
formula and the answer was a positive number the patient was
likely to have a successful response to surgery and was said
to have a positive discriminant. When the answer was a
negative number the patient was likely to have a poor response
and was said to have a negative discriminant.

This jargon, though it adds to the burden of a sorely tried
profession, is at least descriptive. The function discriminates
between those patients who will benefit and those patients
who will not, and it does so more exactly than pre-operative
clinical evaluation. However, the physiological meaning of

the discriminant in any patient is unknown ; it is merely a
device by which patients can be allotted to one of two groups
in terms of response to treatment.

Further work has now shown that negative discriminants do
not occur in normal women as often as in patients with
advanced breast cancer4 ; in fact they are rarely found in
women under the age of 65. Moreover, approximately 50%
of a series of patients with early breast cancer had negative
discriminants, and thus were similar to those with the advanced
disease but dissimilar to normal women.5 Then R. D.
Bulbrook, J. L. Hayward, and B. S. Thomas reported on a
series of patients with early breast cancer who had been
divided into two groups-or discriminated-by means of the
formula.6 They showed that the recurrence and survival rate
during the first three years after mastectomy was different
in each. Among patients with a negative discriminant the
cancer had recurred in over 50% in three years, while among
those with a positive discriminant the recurrence rate was
less than 20%. It now seemed possible that there were two
types of patient with breast cancer. In one type-similar to
the normal population and with a positive discriminant-the
disease runs a relatively benign course and if it recurs it
responds well to endocrine ablation. In the other type-with
a negative discriminant-the disease recurs early and is not
then amenable to palliative therapy.
The finding that a group of patients with breast cancer at

an early clinical stage showed abnormal excretion of steroids
suggested the interesting possibility that the steroid
abnormality might have preceded the disease. If this were so
it might be possible to identify among the normal population,
by means of urinary steroid estimations, a group of women

Bloom, H. J. G., Richardson, W. W., and Harries, E. J., Brit. med. Y.,
1962, 2, 213.

2 Ibid., 1962, 2, 247.
3 Bulbrook, R. D., Greenwood, F. C., and Hayward, J. L., Lancet, 1960,

1, 1154.
Hayward, J. L., Spicer, C. C., Thomas, B. S., ibid., 1962, 2,

1235.
ibid., 1962, 2, 1238.

Thomas, B. S., ibid., 1964, 1, 945.
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