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cancer in organs remote from the sites which are exposed,
and the effect is due to some excreted metabolite.

In consequence of investigations in Great Britain, mainly
by R. A. M. Case, M. E. Hosker, D. B. McDonald, and
J. T. Pearson,4 death from cancer of the bladder in men
who had worked with these compounds was made a
prescribed disease under the National Insurance Amendment
Regulations of 1953, but it was stipulated that this would
apply only to men who were exposed after 1948. Because
of the obvious danger, the manufacture of 2-naphthylamine
was stopped in this country and has ceased in most countries
of the world. Benzidine, however, is still manufactured on
a large scale.

After the high incidence of occupational bladder cancer in
the dyestuffs industry had been universally recognized Case
and Hosker' in 1954 showed that mortality from bladder
cancer was high in rubber workers. It was realized that an
anti-oxidant which was prepared from naphthylamines by
condensation with aldehydes was used in rubber manufacture
and that the anti-oxidant contained some free naphthylamines
as impurities. Imperial Chemical Industries, which were the
chief manufacturers, withdrew the product and destroyed
their remaining stocks immediately. Such material would
have been used in the rubber insulation of the cables manu-
factured in the Woolwich factory in the years between 1926
and 1949. The man who died in December 1964, at the
age of 43, most probably developed bladder cancer owing to
his exposure to compounds of this type before 1950. The
case is strengthened by the fact that other workers from this
factory have also developed bladder cancer, so that the
incidence of the disease in men from this cable works is very
much higher than would be expected among the normal
population.

It is important to try to contact men who had such exposure
so that early diagnosis of the disease might be made by cyto-
logical examination of their urine. By early diagnosis the
effectiveness of any treatment is very much increased, and
the relationship between exposure and the incidence of disease
would be revealed more quickly. The Rubber Manufacturers
Employers' Association has set up a health research unit in
Birmingham in which cytological examinations of urine from
rubber workers are made. This and other units have already
diagnosed many cases of bladder cancer at a much earlier
stage than would otherwise have been possible.

This clear evidence of cancer developing as an industrial
disease among rubber workers is another example of cancer
being caused by external factors, and one solution of the
cancer problem is to seek out such dangerous agents and
prevent people from being exposed to them.

Sugar and Starch as Foods
For many years dietitians have stressed the importance of
proteins, minerals, and vitamins as nutrients essential for the
growth, maintenance, and protection of a healthy body. Cer-
tain fats have been valued as sources of fat-soluble vitamins
or " essential fatty acids," though the more saturated fats
have been suspected as playing some part in the causing of
hypercholesterolaemia, atherosclerosis, and coronary heart
disease. Foods rich in carbohydrates, however, have often
been discredited as undesirable components of a modern diet.

They provide only " empty calories," or calories unaccom-
panied by body-building and protective nutrients. Even more
than fats, which weight for weight are over twice as calorific,
carbohydrates have been blamed as the main cause in our
population of obesity and all its undesirable side-effects.' In
this condemnation dietitians have made little distinction be-
tween the various forms of carbohydrate. Disaccharides and
polysaccharides were thought to be broken down to mono-
saccharides in the intestinal lumen before absorption into the
system. Apart from the question of indigestible poly-
saccharides, therefore, the nature of the dietary carbohydrate
was considered to have little effect on the processes of
nutrition.

Evidence rudely disturbing to this view has recently been
reported by I. Macdonald and Diana M. Braithwaite.2 Seven
healthy male volunteers aged 21-41 years were given for 25
days a diet low in fat, in which calories were mainly supplied
either as 500 g. of sucrose (cane sugar) or as the same amount
of raw maize starch. Each volunteer received both sugar and
starch during different parts of the experimental period.
Measurements were made of body weight, total blood lipids,
blood cholesterol, glycerides, free fatty acids, free sterols,
phospholipids, and serum transaminase. Analyses for indivi-
dual fatty acids were carried out by gas chromatography on
the blood lipids and on adipose tissue obtained by biopsy.

Differences could be observed even in the gross reactions of
the subjects to the different carbohydrates. Changes in body
weight were slight, ranging from an increase of 2.3 kg. to a
decrease of 1.8 kg. on the sugar diet (mean + 50 g.), and from
an increase of 1.4 kg. to a decrease of 4.1 kg. on the starch
diet (mean - 1.1 kg.). While starch was eaten the only
adverse effects were flatus and borborygmi. When the diet
contained sugar, however, symptoms of epigastric discomfort,
aching in the shoulders and down the arms, sweating, and
anorexia sometimes occurred soon after the ingestion of the
sugar. These symptoms were suggestive of hypoglycaemia,
presumably caused by fluctuations in secretion of insulin. The
biochemical studies indicated that the sugar diet increased
the serum lipids, mainly in the glyceride fraction, above
normal. In contrast the starch diet decreased the serum
lipids, with falls in both the glyceride and total cholesterol
fractions. Changes in the individual fatty acids were com-
plex, but both diets induced rises in the percentages of oleic
and palmitic acids in the blood fatty acids, which were
accompanied by a fall in linoleic acid (essential fatty acid).
In the adipose tissues both diets caused a rise in oleic acid,
but other changes were less obvious than in the blood. The
diet with starch, but not with sugar, caused a rise in serum
transaminase, which was suggestive of liver damage.

Macdonald and Braithwaite can as yet offer no final ex-
planation of the differences found between the lipid responses
to starch or sugar in the diet. They point out, however, that
the former belief that all dietary carbohydrates are broken
down to monosaccharides before absorption is now known to
be untrue in man. Thus A. Dahlquist and B. Borgstrdm'
have shown that whereas starches are hydrolysed in the
intestinal lumen disaccharides are hydrolysed in the cells of
the intestinal wall. Another point to be borne in mind, as a
possible explanation of the different responses to sugar and

1 Passmore, R., and Swindells, Y. E., Brit. Jf. Nutr., 1963, 17, 331.
2 Macdonald, I., and Braithwaite, Diana M., Clin. Sci., 1964, 27, 23.
3Dahlquist, A., and Borgstr5m, B., Biochem. J., 1961, 81, 411.
4 Macdonald, I., and Nowakowska, A., Proc. nutr. Soc., 1964, 13, xxxiii.
5 Yudkin, J., Lancet, 1957, 2, 155.
6 Cohen, A. M., Neumann, F., and Michaelson, I. C., ibid., 1960, 2, 1050.
7Yudkin, J., and Roddy, Janet, ibid., 1964, 2, 6.
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starch, is that sugar gives both glucose and fructose on hydro-
lysis, whereas starch gives only glucose. Alternatively, the
bacterial flora might be modified in such a way that sub-
stances are produced that interfere in lipid or carbohydrate
metabolism. Further complications in interpretation arise
from subsequent studies by I. Macdonald and A.
Nowakowska4 on the effect of sex on the response to carbo-
hydrate. Five healthy young women were found to react
in much the same way as men to starch, but to differ in their
response to sugar. Thus the inclusion of sugar in their diet
resulted in decreases rather than increases in the total lipids,
glycerides, and cholesterol in the blood.
A point to emerge clearly, in contrast to our perplexities

over matters of detail, is that the various common forms of
dietary carbohydrate cannot always be regarded as inter-
changeable. Their effects on the nutritional status and health
of the consumer may be decidedly different. These differ-
ences lend colour to suggestions that sugar, rather than
saturated fats, may be the most important dietary factor in
the aetiology of atherosclerosis.'7 For the present it would
be rash to select sugar unreservedly as our " scapegoat " to
the exclusion of other nutritional factors. But mere possibility
that excessive sugar consumption may be atherogenic Frill
undoubtedly enhance the interest and importance of further
research by Dr. Macdonald and his colleagues.

Chemistry in the Brain
Progress in medicine, and particularly in therapeutics, has
usually been empirical. Theoretical explanations have
followed, not preceded, the discoveries. Every scientist hopes
that this order will be reversed, for too rarely have thera-
peutic advances come from increased knowledge of physio-
logy. The latest number of the British Medical Bulletin,'
which is on the pharmacology of the nervous system, brings
the reader up to date with recent studies on the action of drugs,
including naturally occurring constituents of the brain such
as acetylcholine, brain monoamines, and y-aminobutyric acid,
on electrical activity or metabolic processes in nervous tissue.
The localization in the brain of behavioural and other effects
of drugs is also considered. Electrical recordings from single
neurones subjected to microinjections of drugs play a large
part in the work reviewed here. A chapter by Sir John Eccles
on inhibition in the central nervous system is a welcome
summary of this fascinating problem and includes much work
completed only last year. New methods, however, are not
confined to the study of recordings from single neurones. W.
Feldberg and his colleagues have localized the actions of
drugs in the brain by applying them to restricted parts of
the cerebral ventricles, and their work has given rise to new
theories of temperature regulation by hypothalamic activity.
Most of the remaining articles deal with advances in chemical
methods and the insight gained recently into the interrelation-
ships between drugs and some aspect of brain metabolism.
W. D. M. Paton and W. G. Spector strike a more general note
by reviewing the present state of the theory of anaesthetics,
and show that more is now known about where anaesthetics
interfere with consciousness than on the precise way in which

they do so. The last chapter illustrates an important topic
which has only recently received much attention-the direct
effect of hormones, more particularly oestrogens, on brain
activity. Only restricted areas of the brain are affected by
the action of oestrogens, and this determines certain aspects
of sexual behaviour.

Therapeutic progress in the treatment of mental disease by
drugs has acted as a stimulus to research in the pharmacology
of the brain. And it seems reasonable to expect that the
progress reflected in the present volume will lead to further
advances in the use of drugs to combat mental illness.

1 Brit. med. Bull., 1965, 21, 1-96.

Calcitonin
The level of calcium in the plasma is normally constant
within remarkably close limits. It has usually been taught
that this constancy is achieved by the parathyroid glands
acting through a single hormone, conveniently called para-
thormone, which raises the concentration of calcium in the
plasma. The possibility that a second hormone might be at
work arose when P. H. Sanderson and his colleagues1 2 found
that if dogs were given an infusion of calcium salts the plasma
calcium returned to normal more rapidly if the parathyroids
were present than if they were absent. H. Rasmussen'
pointed out that parathormone is too slow in its action to
account for the remarkable constancy of the plasma-calcium
level, and so the stage was set for a search for a second
hormone with a more rapid effect on plasma calcium than
parathormone.
A brilliant series of researches on dogs by D. H. Copp

and his collaborators4 has established that there is indeed
a second hormone, and they have named it calcitonin. The
new hormone was found actively to lower plasma calcium
and there seemed little doubt at first that it came from the
parathyroids. Copp and E. C. Cameron' were able to show
that when certain preparations of commercially prepared
parathormone were injected into dogs a transient fall in
plasma calcium occurred before the expected rise. They
attributed this fall to the presence of calcitonin as a contami-
nant. I. MacIntyre and his collaborators were able to confirm
that calcitonin exists,7 but their work on goats8 pointed
strongly to the thyroid as the origin of the hormone rather
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12 Seecof, D. P., Amer. J. Path., 1927, 3, 365.
I' Foster, G. V., MacIntyre, I., and Pearse, A. G. E., Nature (Lond.), 1964,

203, 1029.
14 Frame, B., Frughtman, M., and Smith, R. W., New Engl. J7. Med., 1962,

267, 1112.

 on 24 M
ay 2023 by guest. P

rotected by copyright.
http://w

w
w

.bm
j.com

/
B

r M
ed J: first published as 10.1136/bm

j.1.5431.330 on 6 F
ebruary 1965. D

ow
nloaded from

 

http://www.bmj.com/

