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Definition of Cancer
Research

SiR,—May I applaud the sentiment
expressed in the article “What Price the
Crusade for Cancer Research” (Nature
New Biology, 230, 225; 1971) that ‘“‘the
pendulum of financial support should not
be allowed to swing so far that cancer
research becomes a synonym for the
study of RNA viruses”. On the other
hand I am disturbed that the general
theme appears to be merely that DNA
viruses should also be studied. Perhaps
no one is really advocating that the field
should be so narrowly defined but it is
evident that, because of so-called abuses,
the range of projects supported by cancer
research funds is to be severely restricted
using relevancy as a basis for selection.
As the Nature article implies, cancer
research cannot succeed by virtue of its
own advances alone: the more limited
its outlook becomes, the more significant
is this statement. A restrictive policy is,
at best, acceptable only if adequate funds
and facilities are available elsewhere so
that all lines of research (and particularly
those concerned with new concepts and
fundamental issues) can still be accom-
modated. The present financial situation,
however, is causing a general limitation
on research: it is therefore essential to
ensure that the studies supported by can-
cer research funds are those most likely
to advance our comprehension of neo-
plasia and methods of treatment of the
disease and hence that they are founded
on correct concepts. It is therefore
necessary, especially under present cir-
cumstances, to question the reasons
behind, and the advisability of, the
isolationist policy and the scientific
grounds on which project selections may
be made.

Abuse of funds arises primarily from
the attitudes and motives of the clinicians
and scientists concerned rather than the
nature of their work. If it is an abuse to
utilize or supply funds for fundamental
studies or projects not directly associated
with human tumours, then it is also an
abuse to continue to pursue or support,
say, a clinically orientated study which
has failed to yield an effective means of
therapy or is no longer likely to provide
further and significant insight into the
problem. Many studies based on conven-
tional views are to continue despite the
fact that they will probably do no more
than amass relatively trivial facts and

may even cloud the real issues. The
relevancy of a project is impossible to
decide objectively (¢f Poynter') as is its
potential value, but surely it is better to
attempt to apply the latter criterion if one
must curtail projects. Again, novelty
should be preferred to further variations
on an outworn theme.

To my mind, anyone who proposes
that the bulk of funds should be chan-
nelled into just a few lines of research is
either displaying considerable (but unwar-
ranted) faith or he is failing to acknow-
ledge the complexity of the problem and
the multifarious facets of the disease: for
example, the many different forms in each
of the many susceptible species; the
extreme range in both the degree of
malignancy and proliferation rates of
tumour cells; the large number and
variety of oncogenic agents (spontaneous
initiation cannot be discounted); the fact
that, in general, the individual properties
of cancer cells (for example, glycolysis,
respiration, proliferation rates, invasive-
ness) are not, in themselves, abnormal.

Failure to resolve a problem in the face
of intensive and extensive research could
indicate that the basic concepts are
incorrect or that they are too rigid to
allow a solution. It is possible that the
malignant transformation reflects not one
specific intracellular lesion but a change
in the overall pattern of behaviour of the
biochemical systems of the cell. Much of
the research in this field appears to be
based on the view that a genetic defect is
involved (for example, a mutation, virome
incorporation) although so far the evi-
dence does not support this view.
Theoretical considerations®~® indicate
that a given pattern of active genes or
enzymes can be consistent with more than
one stable metabolic state and hence it
seems feasible that neoplasia is a result of
transitions between conjugate states of
this kind, probably affecting one or more
biochemical sub-systems. In principle,
such transitions could be induced by a
variety of disturbances including, but not
limited to, genetic changes. Reversal of
a transition would not necessarily follow
removal of the stimulus or be brought
about by the processes of mitosis and cell
division: hence the altered pattern of
behaviour could be transmitted to
daughter cells. Only if it were known
that one particular type of agent alone
induces all oncogenic transformations
should attention be focused so domin-
antly on the properties of the agent:
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since available evidence contradicts this
kind of uniqueness, it would seem that
we ought to concentrate attention on the
response of the cell.

In addition to such considerations it is
evident that we must understand the
dynamics of cell biochemistry (normal or
abnormal) if only to account for the cell
proliferation features of this problem.
Elsewhere” - 1 have briefly discussed, in
general terms, the possible significance of
cellular periodicities and suggested that
the malignant transformation could reflect
changes in the frequencies, phasings and
so on of rhythmic biochemical variations
(including supporting experimental data
from a project now terminated as a result
of a relevancy decision!®-1!), Haring-
ton'? has since considered a specific
system in this light, viz, the Rapkine!?
cycle involving thiol-disulphide rhythm,
in relation to the cytokinetic aspects of
malignancy. More recently, Sel’kov'#
analysed the behaviour of the latter
mathematically and decided that the
thiol-disulphide system could exhibit two
stable steady states each of which could
be oscillatory. Transitions between these
states might thus result in a change in the
frequency of oscillation and hence altered
proliferation rates. Moreover, Sel’kov
points out that such a change, by virtue
of the activation/inhibition action of
thiols on various enzymes, could be
expected to modify glycolysis, respiration
etc., processes indicated by Warburg?!-16,
Weinhouse!? and others as being con-
cerned with the malignant transformation.
I would like to take this view one stage
further by pointing out that other cellular
components (for example, metal ions)
could, in principle, exhibit similar charac-
teristics but be to some extent independent
of the sulphydryl system. If this is so,
then the overall behaviour of all these
systems and their pattern of interaction
could play a major part in determining
the properties (and hence the normality
or abnormality) of cells.

Clearly, if such views are basically
correct, then it is possible to hinder
advances by concentrating effort on a few
special oncogenic agents or on a few
narrowly defined and conventional areas
of research. The unenviable task of those
dispensing funds is very great: the onus
is on them to make the right decision
and they therefore deserve to hear the
varied opinions of more of those actively
engaged with the resolution of this
problem. I would thus like to suggest
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that an open forum be made available in
your journal for the expression of opin-
ions from all parties concerned. Incor-
rect decisions made at this stage could
lead to even more marked and warranted
charges of abuse being made at some later
date.

Yours faithfully,
D. A. GILBERT
Goodmayes,
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