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adopted. Some of the signatories will 
arrive in Oslo with no definiHve policy 
in mind. That is almost certainly true 
in the case of the Unilted States. The 
likeHhood of unilateral action, which 
has always remained a possibility with 
that country, cannot as yet be ruled 
out but the Americans will probably 
adopt a wai<t-and-see attitude: "On 
paper, the United States has a policy; 
in reality, it does not", says a recent 
article in Science. Whatever policies or 

Limits to 
oncology 
Dr Michael Stoker, Director of the 
Imperial Cancer Research Fund 
Laboratories, Lincoln's Inn Fields, 
London, thinks that a levy on money 
for cancer research should be used to 
ensure that sufficient 'strategic re
search', as opposed to 'tactical 
research', is carried out. (From a 
lecture given at the dedication of the 
Seeley G. Mudd Building, M.l.T., on 
March 6.) 

E YEN in these hard times, the 
support available for cancer re

search is relatively large by comparison 
with other biomedical fields, especially 
in the USA. But, in spite of clear 
enough aims in terms of alleviation of 
suffering caused by cancer, the course 
to be followed is uncharted and the 
weighting to be put on the various 
alternatives is largely guesswork. 
Indeed, the modest progress in pre
vention and cure of cancer has so far 
been based almost entirely on empirical 
judgements and serendipity, followed 
by well organised development, but it 
has given no guide to formulation of 
the principles to be followed for any 
major and general advance. Close 
monitoring and direction by the 
sponsors is, therefore, scarcely possible 
or at any rate useful. This results in a 
dilemma concerning the limits of cancer 
research supported by earmarked funds, 
particularly for those tackling the more 

non-policies the signatories take to 
Oslo, however, there is little hope that 
they will be published in advance. 
When preparatory discussions, called 
especially to consider the problem of 
mineral exploration, ended in Oslo re
cently no formal statement was issued. 

It would ·be unTealistic to expect that 
a settlement will be reached during the 
Oslo talks. (Discussions on the conser
vation of the An~arctic seals continued 
for 10 ye·ars before the final proposals 

fundamental aspects of cancer biology. 
I shall first consider, as background, 

some pressure which tend to broaden 
the limits of cancer research. At an 
extreme would be the socioeconomic 
viewpoint, which would consider cancer 
as a minor problem compared with 
poverty, population control, pollution 
and so on. This radical view could 
consider it justified, and not at all dis
honest, to divert cancer funds to the 
greater good, or to choose research 
topics, which, though related to on
cology, also contribute to the solution 
of greater social ills. But this almost 
certainly neglects the wishes of the 
donors. These may be based on emotion 
and irrational fears about the im
placability of cancer, but it is surely 
the worst and most dangerous sort of 
scientific conceit to decide that you 
know better than the customer what he 
really wants, at any rate in terms of 
final objectives. 

Then there are those who accept the 
objective of cancer alleviation, but for 
whom the modest progress so far, and 
the lack of a rational approach, means 
that a better understanding of biological 
systems as a whole is a necessary pre
requisite for any real advance in cancer 
research. Cancer funds at this stage, 
therefore, should go predominantly to 
general biology. This viewpoint is no 
less strong through its reinforcement by 
the more personal motives and am
bitions of scientists. Most of us would 
like to do something about cancer, but 
we are also strongly attracted to the 
great unsolved problems of wider 
generality, where advances will bring us 
the acclaim of our peers. 

It is against this background, and the 
opposing forces of accountability, cost 
benefit and so on, that the question 
of relevance, and also responsibility to 
the sponsor or donor, must be con
sidered. If you gave your money to 
cancer research, how would you like it 
spent? At one extreme almost any 
science, or at any rate biological 
science, would be relev·ant, whereas, at 
the other, cancer research funds should 
be restricted to programmes with at 
least conceptual links to practical 
applications in a finite time. 

In some fields of research this 
dilemma can be acute, for example, 
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we,re adopted in 1972. Recommenda
ti-ons on measures for the conservation 
of Antarctic flora and fauna, first pro
posed in Brussels ·in 1964, have s.till not 
met with final approval.) But most of 
the parties to the treaty are unwilling 
to roll an already snowballing problem 
fuPthe·r into the future, and many wHl 
feel that further prevarication on their 
part wiH lead outside countries to ques
t-ion the capability of the signa·tories to 
handle the matter satisfactorily. 0 

those relating to the molecular and 
supramolecular organisation of eukary
otic cells. Two main classes of research 
can be identified in relationship to 
oncology, and it is helpful to distin
guish them. 

The first would include any research 
programme which might have a bear
ing on cancer, but which is just as likely 
to lead to benefits in other fiefds of 
medicine, agriculture and so on. In 
other words there is no a priori reason 
to suppose that the resulting advances 
in knowledge will benefit cancer over 
and above any other human good. 
Clearly this research includes the 
general understanding of living systems 
and is very long term in its objectives. 
It is still applied research in that the 
goal is human health rather than satis
faction of curiosity, but it is multi
purpose, with oncology included. 

The second class covers research 
likely to be more relevant to cancer 
than anything else. Though other bene
fits may come, the reason for the 
research is the special likelihood of 
increasing the understanding and finally 
the alleviation of cancer, and not of 
other human ills. It may still be very 
much concerned with fundamental 
aspects of living processes, but those 
thought to be especially important in 
cancer. 

I shall refer to the former approach 
as strategic research and the latter as 
tactical research. They can be distin
guished by applying the following ques
tions. Is the research programme under 
consideration more likely to benefit 
cancer than other ills? If so, it is 
tactical. Or does the research include 
cancer among other possible benefits? 
It would then be strategic. This requires 
judgement of outcome and not intent. 

In the light of these criteria, I shall 
mention briefly three research fields 
which are at present believed to be of 
high priority and which compete for 
cancer research funds. 

The first is the cell surface, which is 
at present a subject of such intensive 
study, much of it with cancer funds. 
But is the elucidation of the mysteries 
of the cell surface more likely to benefit 
cancer than for example the vascular 
diseases or the primary immunological 
disorders? Of course there are a num-
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ber of changes to the cell surface 
which are considered to be character
istic of cancer cells, or at least of trans
formed cells; on closer examination, 
however, many, even of these, have 
been found to be manifestations of 
rapid growth and are almost certainly 
secondary rather than causal pheno
mena. This has led to an increasing 
concentration on the role of the surface 
in normal cell functions, in relation to 
both growth and differentiation. It does 
not diminish the possibility that a 
change in the cell surface is a primary 
event in a cancer cell, nor should one 
forget the particular importance of the 
tumour-specific surface antigens, but 
the main thrust of cell membrane re
search seems now to be much more con
cerned with normal cell biology; 
although it is of the utmost importance 
and one of the most fruitful of all 
present fields I would nevertheless class 
a good deal of it as strategic research 
rather than tactical in its relationship 
to cancer. 

Second, tumour virology is clearly 
concerned more directly with cancer 
than anything else and is therefore 
tactical research. This is not only 
because such viruses are carcinogens 
but because of their quite exceptional 
additional values as models of eukary
otic genetic material containing cancer 
genes. Nonetheless, it may turn out that 
the ubiquitous endogenous viruses are 
as relevant to normal development as to 
cancer. RNA-directed DNA synthesis, 
which is now used for all sorts of 
problems, could carry wide implications 
over and above its special role in certain 
tumour viruses, and it does not neces
sarily follow that all reverse transcrip
tion is oncology. 

Finally, consider differentiation, a 
diverse and popular field of research 
which is particularly difficult to assess 
in relation to cancer. Differentiation 
involves changes in gene expression 
and since cancer also is now widely 
believed to be a manifestation of gene 
regulation, strong claims are made for 
cancer funds for support of differentia
tion, morphogenesis and so on in a 
variety of prokaryotic as well as eukary
otic systems. Indeed, there is now an 
additional justification for cancer funds, 
with the use of the teratoma as a model 
system. But it does not follow that even 
a full understanding of gene expression, 
for example, in embryogenesis, will 
necessarily lead to a solution of that 
other change in cell regulation which 
leads to cancer. In fact, many would 
hazard a guess that there is a funda
mental difference: namely, that cancer 
involves a change in the genome and 
differentiation does not. 

Most studies on development and 
diff.erentiation must surely be classed as 
strategic research, with possible relev
ance to cancer as well as to many other 

practical problems. 
Other examples, such as chromosome 

structure, protein synthesis and so on, 
would show that there is really a con
tinuous gradient of research in terms of 
relevance to cancer. Nonetheless, I 
would maintain that a position on the 
gradient can usefully be identified at 
which cancer changes from one of 
many potential beneficiaries to the 
primary potential beneficiary. There 
will naturally be sharp differences of 
opinion as to where this point lies in 
relation to specific research programmes 
and many will disagree with the 
examples given. But that does not 
diminish the general value of distin
guishing strategic and tactical research 
when considering allocation of cancer 
funds. 

It would obviously be simple and 
administratively tidy to restrict cancer 
funds to tactical research alone, and to 
leave the support of strategic reseach 
to other sources. It would also be an 
evasion of responsibility and, in my 
view, a serious mistake. The vast 
accumulation of knowledge about 
cancer and cancer cells is matched only 
by our abysmal lack of understanding, 
which simply reflects our inability to 
solve the complexities of eukaryotic 
cells. So cancer research funds must 
surely contribute in some way to 
strategic research dealing with these 
fundamental issues. But the method of 
funding should not encourage deceit 
and need not necessarily be the same as 
for the more straightforward tactical 
aspects of oncology. 

There have been many studies of the 
relationship between fundamental re
search and useful application, mostly 
in the physical sciences and engineering, 
and it is generally agreed that a simple 
causal chain between a curiosity
oriented discovery in a university 
laboratory and the emergence of a use
ful product or other advance is, to say 
the least, extremely rare. The relation
ship is complex, and there is much to 
be said for Harry G. Johnson's concept 
of basic research contributing to a 
general pool of knowledge in which 
the applied scientist or developer fishes 
and takes samples as he needs them 
(Minerva, XI, 17; January 1972). The 
result is a lack of temporal correlation 
between the acquisition of the elements 
of knowledge and their subsequent 
appearance in useful application. 

My plea therefore is that some 
mechanism should be found so that 
cancer funds can he used for the main
tenance and expansion of this pool of 
general knowledge. What I am propos
ing, in effect, is a sort of levy or tax on 
cancer money to help pay for its 
dependence on strategic biology. It was 
Rothschild who included, in a contro
versial report a few years ago, an en
lightened and more widely applicable 
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proposal along these lines: namely, that 
most government laboratories, whatever 
their objectives, be allowed about 10% 
of their overall budget for allocation to 
more basic research, not strictly 
accountable in terms of relevance. The 
levy from cancer funds might perhaps 
be higher but we should not forget 
the sucesses of the past decade or so, 
in Hodgkin's disease for example, 
chorioncarcinoma and some leukaemias, 
and in at least the avoidance of lung 
cancer. These advances have not de
pended, so far as I can see, on any deep 
understanding of the molecular basis of 
livng processes, and so long as there is 
a prospect of continued progress the 
tactical research responsible must 
surely receive a substantial share of 
available funds. Nevertheless cancer 
research has so far had little effect on 
the outlook for patients suffering from 
most of the more common cancers, and 
it is this which calls, in addition, for 
the long term strategic approach and 
appropriate investment. 

Leaving aside the actual scale, how 
might a levy system for strategic re
search work in practice? Within a 
single centre devoted to cancer research 
and dependent on grants and contracts 
it may he decided internally to allocate 
a certain share of facilities to strategic 
research of wider relevance. The pro
portion may vary considerably between 
centres. At grant level, applications for 
a predetermined share of cancer funds 
could he reserved and judged by a 
special agency, solely on the basis of 
scientific merit and without concern for 
the primary relevance to cancer. For 
government funding it is important that 
the contribution, however it is organ
ised, should be deliberately set aside 
from any earmarked cancer budget and 
for that matter from other earmarked 
budgets, for cardiovascular disease and 
arthritis, for example. The levy, even if 
small, should he quantified and 
announced, and it should not be 
regarded as covered by the existing 
public expenditure on such things as 
university research. 

The decisions about the strategic or 
tactical aspects of individual research 
proposals, and their inclusive or ex
clusive relevance to human cancer, will 
still have to be made, no doubt by com
mittees of temporarily faceless peers. 
But I come back in the end to a rather 
idealistic view that a great deal of res
ponsibility lies at the grass roots, namely 
with the individual conscience of the 
scientist who initiates a programme, 
and the collective conscience of the 
group who constitute the centre or 
institute. And for those dependent on 
cancer funds, the framework of refer
ence for this conscience should he the 
donor, he it the reluctant taxpayer, the 
major benefactor or the sad widow who 
subscribes her pound or dollar. 
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