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CHAPTER VII

THE CAUSATION OF CANCER
FURTHER CONSIDERATIONS

SOCIAL AND RAGIAL FACTORS IN GANCER

T influence of hygien, oceupational environment and soeia)
slatus on the incidence of cancer has heen the subject of a fas-
cinating series of papers by Kennaway and his co-workers (1947,
1048, 1849).

Cancer of the Lung, This diseasc has increased sixteenfold
from 1921 10 1945 in naales (in England and Wales), whereas
cancer of the larynx showed little change,

In atterpting to explein this great Inerease of hung caneer
Kennaway came to the conelusion that © although the ineidence
of lung cancer on those ocoupations where there is exposure to
road dust (bearing in mind tarreq roads) . . ." is rather, ahove
the general level, it seems very questionable whether the recent
mercase in this disease among the general population ean be
attributed to the tarring of roads. For seores of vears before
this increase hegan coal-tar wag being discharged into the atmo-
sphere i the formw of S0t by the domestie fire I quantities
vustly greater than any “ the could now be derived from roads,
Taming of roads has undoubtedly increased the amount, of dust

derived from tar in the air, but this nerease appears negligible

in comparison with the amount of soot already present,” “ Cotton
mule-spinners show an especially small lability to cancer of the
lung, lthotigh they inhale air sprayed with an oil which produces
cancer of the skin,”

“ The high mortality from cancer of the hang in towns (Stock),
the low mortality in agricultural oceupations, and the ahsence
of social gradient (Stevenson) are compatible with an stiologieal
factor in the air such as coal smoke.” 4

Kewnaway (1947) 15 Jod to conclude that “coal smoke
docs not account well for any recent Increase in cancer of
the lumg,” * One must ook, therefore, for some other factorg
to explain. the inrease, if there is g resl ierease, in cancer of
the lung in recent years. Many such factors haye heen suggested,
e.g. infhenza, tohacco, popular drugs, tared vouds, exhaust
gases and other emanations, ineluding fead ethyl, motor vehicles
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22 DISEASES OF THE LUNG

Pneumoconiosis due to Silicates

Fibrous Silicates ; Asbestos, Tale. The question as to
whether silicates are toxic when inhuled has been very mueh
debated since Jones (1988) put forward the view that scricite,
potassium alminium silicate, is the cause of much industrial
sllicasis, Of recent years, however, his view hag received very
little support, Certain silicates are noxious, and the chicf of
these is the group of flbrous mineral silicates known as ashestos,
There are two views regarding the mode of development of
asbestosis.  According to the one, the action of the dust is
chemical ; the other view supposes that the asbestos fibres act
mechanically. Fxperiments carvied out at the Saranae lahora-
tories (Trudeau Annual Report, 1948) do not support the chemical
theory, since alummium hydroxide which neutralizes the toxic
setion of quartz does not prevent ashestosis.  Moreover, ashestos
fibres shorter than 20u were found to be relatively junocuous,
whereas I£ the action were chemical an inerease in poteney would
have been expected with reduction in particle size below 5y, as
in the ease of silica. A comparison of the ffect of ashestos fhres
15y long with those 23 Jong (King ef al., 1946) showed that
rabbits receiving the long fibres developed & nodular reticulin
formation comparable with cxperimental silicotic nodules ;
animals receiving the short fibres developed a diffuge interstitial
reticulin formation, The localization of the ashestos lesions
appeared to depend on the size of the fbres ; with long fbres,
too big for removal by phagocytes, the reaction resulted in the
formation of conncctive tissue within the alveoll ; with shorter
fibres capable of being taken into the alveolar walls there was

* dilluse interstitial fibrosis, These workers suggest that If the

fibres were shorter than 5u they would be completely removed
from the alveolar walls and fafl to produce fibrosis, Johustone
(1648) coneluded from clinical fvestigation that workers exposed
to high concentrations of extremely fine asbestos dust did nof
suller from ashestosis. The Saranac workers conchude that
ashestosis 15 caused hy meehanical irritation from the ashestog
fibres curing the movements of respiration, and that this
peculianty i related to the flexibility of the fibres not possessed
by other foreign bodies. - The view that movement of the hyngs
is a factor is supported by the absence of reaction to ashestos in
argans other than the lung {Caxducr, 1988). Wyess (1649) joiuls
out that if the fibvous character is absent, as In the cuse
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of serpentine, the chemical equivalent of asbestos, the dust is
inert.

The association of carcinorma with asbestosis has been mentioned
above, but more details may be given here,  An analysis of 235
cascs of ashestosis is piven in the 1947 report of the British Chicf
Inspector of Factories. Cancer of the lung or pleura occurred in
31 (182 per cent, average age 521 vears), These figures were

~ contrasted with the much lower meidence of eancer of the ung

in 6,884 cases of silicosis, of whom 1-82 per cent. had carcinoma
(average age 50-4 years), A high incidence of tuberculosis was
also assoclated with asbestosis, and the Inspector of Factories
found 72 mmstances 1n 180 cases of ashestosis.

Talc. Numerous cases of pneumoconiosis due to tale (hydrated
magnesiurn silicate) have been deseribed in different parts of the
world, and the first of this type in Britain, proved by autopsy,
was reported in 1949 (McLaughlin ef al.). Throughout the lungs
there were grey nodules which had coalesced In some places,
especially in the lower lobes. Microscopically the nodules showed
wherling, but this had not the typical appearancg of silicosis.
Within the nodules were fibve-like struetures up to 40 in length
arranged singly and in lumps, Some were very similar to asbestos
hodies, and the appearances suggested that tale pneumoconiosis
and asbestosis are similar discases and that the former may be
cansed only by the fibrous varieties of tale, Ashestos is more
sctively fibrogenic than tale, and this might be due to the higher
proportion of fibres in ashestos. In New York State disabling
pheumoconiosis oceurred in 145 per cent. of the workers i the
tale mining and milling industry (Siegal e al,, 1943), The dust
contained fne, straight, needle-lke fibres, The tale fihross was
assogiated with an increased susceptibility to tubereulosis,

Glass Wool. Glass in the form of {ine fibres s being used in
increasing quantities for heat insulation, snd during its preparation
aud use the atmosphere may shimmer as a result of floating fibres,
No harm appears to result, however, from exposure to this dust,
sitice the fibreg do not remain suspended in appreciable concen-
tration owing to the high electrostatic charge on them, Gardner
(1842) considers that the material has not the properties required
to procuce fibrosis.

Non-fibrous Silicates : Fuller's Earth; Mica, Fuller's
earth, composed mainly of a silicate of aluminium, is found in
Suttey, where ib is quaeried, diied aid crushed, Middlelon (1940)
has piven an account of the radiological and pathological changes




