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BRITISH EMPIRE CANCER CAMPAIGN. 

THE Grand Council, in presenting their Seventh Annual Report, indicate 
in brief outline the advances which have been made since the campaign 
began. At that time research work was carried Oil by small bands of 
workers and there was little co-operation between them. Now there is a 
real campaign, with a head quarter staff, an intslligence department, and a 
system of co-ordination by which waste of effort is reduced to a minimum 
and personal relations between workers are fostered. 

It has been found possible to produce cancer of the skin and breast in 
mice with absolute certainty, and in this way a mass of material has become 
available for those who are investigating the canses of cancer and methods 
of treatment. 

An investigation of carcinogenic agents has been made in many 
laboratories. It is still widely believed that any sort of chronic irritation 
of the tissues may predispose to the development of cancer, and that the 
main determining factor is personal susceptibility. A carcinogenic agent 
is regarded merely as a convenient means of producing irritation, and etudy 
should be mainly directed towards the personal susceptibility which permits 
the development of cancer. The workers at the Cancer Research Hospital 
Institute believe, however, that work on the inciting agents is more advisable. 
They have found that substances closely allied, physically and chemically, 
produce very different results in the same animal, and they can discover no 
reason for this. In briquette making and mineral-oil refining, the pitch 
and crude oil respectively are apt to induce epitheliomata in the workers, 
while chrome workers, who are exposed to far more irritating substances 
that cause ulceration, do not develop epithelioma in the exposed parts. 

Mayneord and Hieger discovered that many of the distillation products 
which produce cancer experimentally had a very characteristic fluorescent 
spectrum,andthat many inactive substances did not exhibit this phenomenon. 
When a beam of ultra-violet light is thrown on a suitable solution of 
these active substances, the photographic plate shows three characteristic 
bands in certain positions relative to the lines of the mercury spectrum. 
This test has proved very useful as a preliminary indication of cancer
producing substances. 

Certain industrial products such as coal tal', pitch, crude petroleum, 
etc., after heating to a high temperature are capable of producing cancer, 
and it was thought that tobacco when heated might originate a cancer
producing substance. The temperature never surpassed 7000 C., a height 
that may be obtained in a pipe by normal smoking. All the experiments 
gave negative results. The Birmingham Cancer Committee report that 
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experiments were made with tobacco tar produced by Professor Haworth 
and Dr. Ashley Cooper in the University Chemical Department. The tar 
so obtained was painted twice weekly for long periods on the backs of 
mice. Many of the mice survived from eight to twelve months, but in no 
case has any malignant change due to tobacco tar been seen. In view of 
the late appearance of cancer,at about 50 years of age, in the human 
subject, it would be necessary to apply the tobacco tar to mice for at least 
eighteen months before the conditions c'ould be considered comparable with 
human cases. 

In his work on experimental carcinogenesis Dr. Berenblum found that 
when two agents capable of producing cancer were applied concurrently to 
the same area of skin, the resul t may not be an augmentation of carcino
genesis, but an inhibition. But when each is applied alone for. a certain 
period, a summation of effect is produced. 

The anti"carcinogenic action of diethyl sulphide (mustard gas) has been 
further investigated. Whereas the induction of tumours is inhibited when 
mustard gas is applied to an area of the skin which is being painted with 
tar, it has been possible to demonstrate that no such inhibition occurs ifthe 
mustard gas be applied elsewhere to a different area of skin. From which 
it is clear that the mustard gas acts locally on the tissues and not by virtue of 
tissue immunity. It has been found, however, that the epithelial hyperplasia 
which invariably develops during the initial stage of a tarring experiment 
still occurs when the mustard gas is added to the tal', although the ultimate 
development of tumours is inhibited, so providing an example of a continued 
state of hyperplasia which does not necessarily develop into neoplasm. 

A study has been Imide' of the time relationships of pre-cancerous states 
in man. It was found that a very high percentage of traumatic cancers are 
of rapid development, more than one-third occurring in the first five years 
and over one·.llalf in the first ten years. Many of the rapidly developing 
traumatic cancers were found in young persons in whom the spontaneous 
development of epithelioma WH,S unlikely. Of the burn cancers, on' the 
other hand, ouly one-nillth occurred in the first five years and ouly one
sixth in the first ten years. Of the cancers following fistulre and ulcers, 
nOlle occurred in the first ten ye~rs. Nine cases of cancer were observed 
in war wounds. 

Cancer of the bowel is often preceded by a change in the cells lIning 
that organ. A hyperplasia of the epithelium can be recognized in sdme 
cases and the possible onset of cancer predicted. . 

Dr. Thomas Lumsden has been studyiug tumour immunity for SOllle 
years, and these long investigations, carried out mainly at the Lister 
Institute, may. be arranged in three groups. In Group I experiments 
.demonstrated (a) that anti-cancer sera can be produced which are so 
specific that they kill cancer cells cultured outside the body in slllall glass 
flasks 'without causing any serious damage to the normal cells cultured 
along with them; (b) that it is by producing such an anti-sernm that all 
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animal, e.g., a rat, destroys heterologous tumour cells from it different species, 
e.g., a monse, when these are implanted .into it; (0) when an animn.l, e.g., 
rat, recovers naturally, or as the result of vaccine treatmeut, from an 
homologous tumour planted into it from another rat, it does so by producing 
anti-malignant cell bodies in its serum and by training its white cells to 
produce a special substance (cytase), wbich together destroy the cancer cells. 

In the experimellts of Group II the above principles have been applied 
to living animals suffering from implanted tumours. It has been shown 
that if anti-cancer serum, or a dilute solution of formalin, is injected into 
such a tumour, it not only causes the disappearance of the tumour, but it 
immunizes the animal so that tumour cells subsequently plallted into it 
fail to grow. This effect is brought about by auto-vaccination. Formalin 
and anti-serum each have the power to destroy tumour cells in such a way 
that though they die their chemical constitution is but slightly altered, and 
when such dying or dead ceJls, or their products, are absorbed iuto the 
general circulatiou of the animal they give rifle to anti-malignant cell bodies 
and educate the white cells to produce the cytase mentioned above. This 
.method of treatment was first worked out in rats, which have naturally a 
considerable power of combating the invasion of their tissnes by implanted 
tumour cells . 
. ' In order to be certain that there was no fallacy in this conception, it 
was necessary to show that similar results could be obtained with mice 
when working with a tumour against which they have no llatural resistance. 
Breast cancer (M 63) when implanted ill mice grows progressively in 
100 per cent. and can be removed surgically without leavillg any resistance 
behind, so that when re-inoculated it grows as freely as before. The tUlllour 
is very virulent and usually kills the mouse in three or four weel,s. In 
spite of this, it has been possible to cure a large proportion of these tumours 
and leave the mouse immune, so that Sll bsequent inoculations fail to grow. 

The experiments of the third group, on which Dl·. Lumsden is now 
engaged, are desiglled to show whether these methods are applicable to 
the spontaneously occnrring tumours in animals and man. Dr. Lumsden 
has received from Dr. Silllpson, of Buffalo, D.S.A., a strain of mice which 
spontalleously develop mammary cancer, and has now bred about 1,000 of 
these mice. The tumours grow slowly, but inevitably cause death in about 
three or four months, giving rise to secondary metastases in the lungs, e~c., 
just as human tumours do. It is too early yet to say whether auto
vaccination will prove effective in the case of these spontaneous tumours, 
but there is some hope of success, as American male mice into which these 
tumours are implanted are more readily cured alld immunized by auto
vaccination than the English mice inoculated with breast cancer (M 63). 

In Dr. Lumsden's opinion a cancer cure must destroy the existing 
growth and must immunize the animal and prevent recurrence. Auto
vaccination is an excellent way of obtaining the second requirement, but 
it is often difficult to destroy completely the existing tumour by the 
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measures now employed. Conversely, radium is very effective as regards 
the destruction of an existing tumour, hut it appears to have no immunizing 
effect, so that recurrence after its use is as frequent as after surgical 
removal. A large stock of radium is now available at the London Hospital, 
and it is intended to combine these two curative methods in the hope of 
.retaining the advantages of each. If by preliminary auto-vaccination 
active immunity can be called forth and the tumour is thereafter destroyed 
by radium, both the desiderata of a cure for cancer may be forthcoming. 
Investigations along these lines with human subjects will be commenced, 
if it can be shown that such methods are effective in the case of the 
spontaneous tumours of the American tumour-bearing mice. 

A great deal of work has been devoted to the biochemistry of cancerous 
growths. It was thought that there might be a definite chemical difference 
between the growth of normal tissue and the growth of tumours. Professor 
Warburg has shown that during the growth of the cancer cell there is 
an excessive formation of lactic ac'id. III the Research Laboratories of 
the Middlesex Hospital it has been found that sodium fluoride checks 
the formation of lactic acid and has a pronounced inhibitory effect on the 
abnormal chemical changes in cancer. Its action on human and other 
tumours is at present being studied. The presence of lactic acid in the 
stomach has also been studied by the fractional test meal and other 
methods. But the observations seem to prove that the presence of lactic 
acid in the gastric contents is of no diagnostic value for carcinoma. It 
has been found in both malignant and non-malignant cases, and occurs 
in larger quantities when there is obstruction. 

At the Sheffield University, Professor Mellanby reports that the cancer 
investigations fall into two groups: (1) an examination of the chemical 
changes taking place in cancerous tissue, and (2) an examination of the 
effect of diet and other factors in the growth of tumours in mice. 
Warburg's observation that cancerous growths break down dextrose into 
lactic acid in the presence or absence of oxygen has been used to determine 
how the life of cancerous tissue can be influenced by chemical' agents 
normally found in the small intestine. Important results have been 
obtained from the study of the pancreas and pancreatic juice. It has 
been found that extracts of pancreas have a powerful action in stopping 
.the production of lactic acid from sugar. The inhibiting agent was found 
to be amylase, the substance responsible for the digestion of starch. Other 
sources of amylase, such as the salivary glands and saliva, taka-diastase and 
malt diastase have also the same action on cancerous growths. 

Further work has shown that the mechanism of the production of 
lactic acid in cancer is quite different from that which takes place in muscle. 
In muscle sugars pass through an intermediate stage and are built up to 
hexose-phosphoric acid compounds before being broken down to lactic acid, 
whereas it appears that cancer cells can break down sugar directly without 
any intermediate phosphate stage.. Although the results are of an 
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academic nature, they are of profound significance and may offer at any 
time a practical method' of attacking the disease . in a direction not 
previously thought of. 

Dr. Watson has studied the effects of diet and other factors on the 
initiation and growth of cancerous tUIllours. Groups of mice have been 
maintained on different diets and under different experimental conditions 
for about twelve months, and the effect on the development of tar tumours 
observed. Care was taken to ensure that any inhibiting effect of a particular 
diet on the growth of the tumours was not producing its inhibition by 
adversely affecting the general health of the animals. It has been pOHsible 
to show by means of these experiments that the development of tar tumours 
in mice depends on the easy access of the tar to the reacting skin cells. 
In ordinary conditions it seems that the tar reaches the cells owing to its 
solubility in skin fat. If the fat is increased by applying the same type of 
fat obtained from other mice to the skin before applying the tar, then the 
cancerous reaction is strikingly increased. It has also been found that 
the increase or removal of the superficial fat not only increases or reduces 
the skin tumours in tarred mice, but also that a similar effect is produced 
on the tumours found in the lungs. Some of these are secondary to the 
skin tumours and 'some are of an adenomatous nature; in both cases, 
however, increase and reduction of the primary skin tumours result in 
increase or decrease of the numbers and frequently the size of the lung 
tumours. 

In the Department of Experimental Pathology and Cancer Research of 
the University of Leeds, Dr. Young has continued his work on the prolifera
tion of epithelial cells, and has found a remarkable parallelism between the 
circumstances which regulate the precipitation of negatively-charged 
colloids on the one hand, and the biological processes of epithelial hyperplasia 
on the other. The experiments were designed to elucidate the action of 
metals on living cells. Mercury is the most potent, closely followed by 
silver; copper is less efficient, though it occasions marked proliferation in 
adequate doses. Cadmium, lead and zinc are progressively less efficient 
in that order. It is clear that valency is not the property which dominates 
the efficiency of a metal in the production of epithelial hyperplasia. It 
appears that electro-kinetic processes are involved in the cellular reaction, 
and that possibly a precipitation of the colloids of the cell membrane is an 
essential phase in the sequence of changes which culminate in cell division. 

A large number of reports have been presented to the Grand Council 
dealing with treatment by means of radium and with research work on the 
action of the gamma rays on normal and cancer cells. 

The tendency of those employing radium as a therapeutic agent seems 
to be to use smaller doses with increased screening over longer periods, as 
it is found that by this means better results are obtained both as regards 
the disappearance of tumours and the preservation of normal tissues from 
lllJury. Some of the best results are obtained by interstitial needling of 
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the base and edges of the growth combined with surface treatment by 
radium held in position by shields made of wax. The best results have 
been obtained in cancer of the cervix uteri, and good results are reported 
in the treatment of the pharynx, tongue and mouth. Since cancer of the 
womb accounts for one-fifth of the cancer mortality in women, and cancel' 
of the mouth for one-tenth of the cancer mortality in men, the Council 
say it is now clear that there should be a substantial drop in the mortality 
(from cancer) of both sexes as soon as the public learn to take full advantage 
of the method oftreatment at the earliest possible moment. 

Radium is also being used in the treatment of cancer of the breast,and 
the reports of this work are stated to be hopeful. In other parts of the 
body the results are less satisfactory, but those obtained in the treatment 
of cancer of the rectum are more satisfactory than last year. 

Very careful technique is necessary if the best results are to be obtained. 
While in many cases surgery still offers the best· chance of absolute cure, 
there can be no· doubt that the results· of· radium treatment are steadily 
improving, and in three areas, Iianiely, the skin,' cervix uteri and floor of the 
mouth, the results are better than those obtained by operation . 

• 
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