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Occupation, Chemicals, and Cancer
The idea that some forms of cancer may result from exposure to chemical
compounds present in the environment is nowadays readily accepted. It
is salutary, therefore, to be reminded of the long and difficult road which
led to the present position. Dr. Georgiana Bonser does this in the
Ernestine Henry lecture, delivered at the Royal College of Physics
of London earlier this year and published at page 655 of the present issue
of the B.M.7.

In terms of society's ability to benefit from new medical and scientific
knowledge it is chastening that 122 years elapsed between Pott's observa-
tion of the risk of cancer of the scrotum in chimney sweeps and the
Parliamentary Act of 1907 which was the first to offer any compensation
to the victims of such exposure. By this time the commonest industrial
cause of scrotal cancer was exposure no longer to soot but to mineral oil
used for lubrication of spinning mules in the cotton industry. Many
years passed before, in 1920, industrial skin cancer became notifiable, and
even longer (1926) before recommendations to reduce the hazard began
to be made.'1 As a result of these measures the incidence of mule-
spinner's cancer began to recede. But man is never content to learn his
lesson only once. At the same time as workers were being protected from
carcinogenic mineral oils in the cotton industry a change in the opposite
direction was taking place in the jute industry. Jute, which is coarser
and more brittle than flax, needs to be softened before it can be woven
into cloth. Softening is achieved by a process in which the fibre is exposed
to an emulsion of oil and water. Since the beginning of the present
century mineral oil has gradually replaced whale oil and other non-
carcinogenic oils in this process, mainly on grounds of cost. In 1954
J. Kinnear and colleagues3 ' reported a high incidence of skin disease,
including cancer, among jute workers in Dundee. Despite this, mineral
oil is still widely used in the manufacture of jute.

Another lesson which had to be learned more than once concerns
industrial tumours of the urinary tract. Within 15 to 20 years of the
first warning observation by Rehn in 1895 the chemical industries in
Switzerland and Germany had begun to clean up their plants and thereby
reduce the exposure of makers of synthetic dyestuffs to substances
suspected of giving rise to cancer of the urinary tract. As early as 19205
2-naphthylamine and benzidine were under particular suspicion in these
countries. T. S. Scott' reviewed the tragic story of how the risk had to
be rediscovered, first in Britain and then in the United States. Thus,
whereas by 1949 in Europe there was little doubt about the hazardous
nature of benzidine,7 8 in the United States conclusive proof was still
awaited in terms of a higher incidence of bladder cancer in workers
exposed solely to benzidine.' R. E. Eckardt"0 advocated that evidence
of carcinogenic hazard should be clear-cut, and a solution should be avail-
able before pressure is put on manufacturers to reduce the exposure of
their employees. Unfortunately it is often impossible for independent
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workers to obtain clear-cut data without the active co-opera-
tion of industry, and there are many examples of this having
been denied, sometimes because of trade secrecy and the fear
of litigation. According to W. C. Hueper and W. D.
Conway,"1 trade unions and other labour organizations have
in the past opposed protective measures which entailed a
reduction in the productivity and earning power of their
members.

Dr. Bonser discusses the mechanism of carcinogenesis by
aromatic amines and also by the metabolites of substances
such as tryptophan. The latter may be relevant to the causa-
tion of non-industrial cancer of the urinary tract. However,
it is important to remember that in Britain mortality from
cancer of the urinary tract has increased since the beginning
of this century, and there is good reason to suspect that the
increase is at least in part due to occupational exposure to
chemical carcinogens.
The possibility of exposure to 2-naphthylamine, benzidine,

and other substances known to be carcinogenic for the urinary
tract persists even now. Recently R. A. M. Case"2 drew
attention to the increased incidence of bladder cancer in the
rubber and cable industries, where before 1949 an antioxidant
which contained a trace of 2-naphthylamine was used. Even
if legislation, at present in draft form, does eventually come
into force, workers in some occupations may not be com-
pletely protected from risk of exposure to compounds known
to be harmful.'3 In the meantime, bottles of 2-naphthylamine
may be found on shelves and in open cupboards in school
chemistry laboratories, and some general practitioners still use
benzidine or orthotolidine (" enough to cover a sixpence ")
in tests for occult blood. As recently as last autumn the
Ministry of Agriculture, Fisheries, and Food issued supple-
mentary leaves to its Handbook of Rat and Mouse Control
recommending the use of the rodenticide Antu (a-naphthyl
thiourea), which has been shown to contain traces of 1- and
2-naphthylamine. The recommendation was in fact speedily
withdrawn again, but only as a result of a fortunate chance
springing from a social acquaintanceship.

Dr. Bonser rightly draws attention to aflatoxin and cycasin,
two newly discovered potent carcinogens of natural origin.
The former comes from a mould infecting peanuts, the latter
from meal made from the seed of Cycas circinalis. Their
discovery is an effective counter to those who suggest that
man could avoid cancer by returning to a " natural " way of
living. She also discusses what may be the most important
discovery so far in the field of chemical carcinogenesis, the
recognition of the extraordinary carcinogenic potentialities of
nitrosamines. Some members of this group of chemical
compounds are so potent that a single exposure to them is
enough to induce cancer. Different members of the group

produce cancers in experimental animals at widely different
sites in the body. Thus neoplasms of the central and peri-
pheral nervous system, nose, lung, kidney, bladder, liver, and
all parts of the alimentary canal have been induced by
individual nitrosamines. The mechanism of their remark-
able tissue specificity is imperfectly understood, though it is
likely, as Dr. Bonser suggests, that the administered
nitrosamine is not itself carcinogenic but has to be converted
enzymatically to an active metabolite. The enzymes capable
of effecting this conversion are different for different nitros-
amines, so that the location of specific enzymes determines
the site of the cancer. Another reason for the importance of
the nitrosamines is that they may be widespread in the
environment. Cycasin is in fact a nitrosamine-like substance;
nitrosamines are formed when nitrites are added as a preserva-
tive to herring meal; many industrial processes involve the
risk of nitrosamine formation.

Ironically we know perhaps least about the mechanism of
carcinogenesis by the first agent shown to be carcinogenic
for man-namely, soot. It is generally agreed that activity
is probably due to polycyclic aromatic hydrocarbons and
related heterocyclic compounds. Many compounds of this
type, such as 3,4-benzpyrene, have been shown to be potent
carcinogens. However, much of the carcinogenic activity of
coal tar cannot yet be accounted for in terms of chemical
substances of known formulae. The same is true of tobacco
smoke, the chemical composition of which is, in some ways,
rather similar.

History tells us that man is not necessarily slow to recog-
nize cancer hazards but may be almost unbelievably slow in
avoiding them. His cautious requirement for sufficient
evidence before he acts is perhaps commendable, but delay
for other reasons such as financial greed, fear of litigation,
inertia, or plain laziness is folly indeed.
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Blood Pressure and Age
A slow rise in blood pressure, particularly systolic pressure,
is so common as age advances that many doctors consider it
is normal. Yet there are always a few people whose blood
pressure remains almost the same throughout adult life, and
conversely some unfortunates suffer a rapid and often disas-
trous increase in blood pressure in middle age. Figures-
collected by life insurance companies show that any rise in
blood pressure increases the risk of death from cardiovascular
disease. The adverse effect of a raised blood pressure is
greatest in young people, but hypertension in the elderly still
substantially increases the incidence of strokes and myocardial
infarction. 1

If it were possible to identify in advance patients with a
particularly high risk of developing hypertension it would
improve the prospects of preventing some of the most common
and disabling forms of cardiovascular disease. When patients
present with hypertension there is rarely much information
about the rate of rise of pressure or the length of time the
blood pressure has been raised. A prospective study in a
stable population offers the only reliable means of studying
the change of blood pressure with time. In this week's issue
of the B.M.7. Dr. W. E. Miall and Mr. H. G. Lovell report
(page 660) the results of such a longitudinal study carried

Build and Blood Pressure Study, Society of Actuaries, 1959. Chicago.
Master, A. M., Lasser, R. P., and Jaffe, H. L., Ann. intern. Med.,

1958, 48, 284.
3 Page, I. H., in Antihypertensive Therapy, ed. F. Gross, 1966. Berlin.
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