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CHEMOPREVENTION OF CANCER

future, again adding to the choices that will be available. These
data enhance the likelihood that chemoprevention of neoplasia
will prove of value as a method of cancer control in the human.
Given this favorable outlook, where are we now and how do we
procede most effectively?

In terms of application of existing information to prevention of
cancer in the human, there has been a focus on 2 types of
efforts. One of these has been to select compounds that have
very little toxicity and to use these in an attempt to prevent
neoplasia in selected populations. Three such compounds fall
into this category. These are ascorbic acid, a-tocopherol and -
carotene. The hope has been that these compounds could be
administered with very little risk to human subjects and that they
would produce a significant preventive effect. In experimental
systems for evaluating inhibition of carcinogenesis, these com-
pounds have not been shown to have broad inhibitory capacities.
Ascorbic acid is effective in preventing the formation of nitroso
carcinogens from precursor compounds but in most instances is
not effective in inhibiting carcinogenesis resulting from adminis-
tration of preformed carcinogens (31, 32). There is only a small
amount of published evidence showing inhibition of carcinogen-
esis by a-tocopherol, in spite of the fact that this compound has
been investigated for its inhibitory effects over a long period of
time (67). Only a few studies of inhibition of carcinogenesis by
B-carotene have been reported. These have shown inhibition of
mammary neoplasia in the rat and epidermal neoplasia in the
mouse (26, 45, 48). Thus, while the risk of the use of these
compounds would appear to be minimal, it is quite possible that
their administration to humans will not show positive results. If
this proves to be the case, recognition should be made of the
considerations involved in their early choice for studies in the
human. These negative results should not discourage further
endeavors to explore the use of more effective chemopreventive
compounds.

The second focus has been on the retinoids. This group of
compounds has inhibitory efficacy in experimental animals but
also can produce toxic reactions. Accordingly, they have been
selected for use in populations at increased risk to neoplasia.
Evaluation of the effectiveness of some retinoids for prevention
of neoplasia in humans is currently in progress. Substantial
efforts are being made to elucidate their mechanismys) of inhibi-
tion and to develop more effective analogues. The retinoids,
however, are a special case. Nothing approaching the efforts
directed at the development and application of retinoids as
chemopreventive agents exists for other categories of inhibitors.

A common situation existing for many of the inhibitors identi-
fied thus far is that: (a) the inhibitors being studied experimentally
are first-generation compounds; i.e., these are the compounds
which originally were shown to be inhibitory and little work on
other analogues exists except perhaps for a few that are readily
available; (b) little is known about the mechanism of inhibition;
and (c) the number of investigators working on the compound is
small, in some instances a single individual. This combination of
events is not favorable for the development of the field. The use
of first-generation compounds means that there is not a clear
perspective on some major attributes of the particular category
of inhibitor. A number of first-generation inhibitors have noxious
properties. One does not know whether these are necessarily
associated with the inhibitory property of the compound or are
an unrelated biological characteristic that could be dissociated

from the essential inhibitory mechanism of the compound by
structural modification. In a number of instances, high concentra-
tions of a compound are required for inhibitory effects. Again,
working with a first-generation compound, one does not know
whether this is a characteristic of the particular inhibitor or
whether structural modification would result in a significantly
more potent compound. Thus, with first-generation inhibitors,
we lack knowledge of maximum efficacy and minimal toxicity of
the particular type of compound. An additional critical deficiency
in our knowledge about inhibitors of carcinogenesis is the paucity
of the data on their mechanisms of action. Information of this
nature is an essential ingredient of an effective program.

The field of chemoprevention of cancer requires considerable
further expansion. The leadership of the National Cancer Institute
and the American Cancer Society have made major commit-
ments, intellectual and resource, to this field. One would hope
that these will be continued and perhaps enlarged. There is one
further way in which the information base can be expanded
effectively. It entails a conceptual commitment by investigators.
When an investigator works on a mechanistic problem related
to the causation of cancer, whether this be the metabolism and
targeting of a chemical carcinogen, the consequences of an
oncogene expression, or any of the numerous other investiga-
tions of mechanism, the question should be asked “How can
this process be inhibited or suppressed so as to prevent the
occurrence of cancer?” If this question were asked and followed
by appropriate experimentation when feasible, it would convert
a large group of experimental oncologists into major contributors
to developing means for cancer prevention.

The essence of the present Perspective can be summarized
quite briefly. Chemoprevention can readily protect experimental
animals against the occurrence of neoplasia. We now must learn
how to bring this protection about effectively for the human.
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