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The various contributions made at this conference on
nutrition and cancer have suggested, largely on the basis of
epidemiological evidence, that nutrition has a profound
influence on the pathogenesis of a great variety of human
cancers. To a significant extent, this evidence has been
supported by laboratory studies.

The suggestion that nutritional factors are causatively
related to a specific cancer does not necessarily imply that it
is the cause, but rather that it enhances the risk for
developing a given cancer. From the viewpoint of public
health, the nature of causation is obviously of less impor
tance than is proving causative association, since a reduc
tion of a causative contributing factor would lead to a
reduction in the incidence of disease even if it is not the
causative factor.

It has become obvious from our deliberations that the
field of nutrition and cancer, like so many other scientific
endeavors, can best be advanced through an interdiscipli
nary approach where epidemiologists, nutritionists, bacteni
ologists, steroid chemists, endocrinologists, enzyme chem
ists, public health officials, and others work together in a
coordinated fashion.

The presentations have also demonstrated well that â€œthe
world is the laboratory of the epidemiologistâ€• and that
different distributions of cancers in various parts of the
world and among various population groups provide some
of the best clues for cancer etiology.

One of the purposes of this conference was to determine
what areas of research are most likely to bear fruit and
which research endeavors appear to be less promising at the
present time.

Future Research Studies

Some of the leads appear to be especially promising and
should be actively pursued. We should explore the mecha
nism by which heavy alcohol intake enhances the risk for
cancer of the upper alimentary tract in smokers. Swedish
studies have demonstrated a correlation between Plummer
Vinson's disease and cancer of the upper alimentary tract
and noted the impressive reduction of this disease as well as
of related cancers through iron and vitamin supplements.
Thus, studies of respiratory enzyme systems where both iron
and riboflavin play an important role may provide a
common denominator whereby alcoholism, with associated
nutritional deficiencies, and Plummer-Vinson's disease ad
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versely affect the epithelial cells of the upper alimentary
tract. It is the epithelial cells, and specifically the biochemis
try of the epithelial cells, that should be studied, although
such investigations are known to be quite difficult to
undertake. The high incidence of cancer of the esophagus in
Iran deserves to be studied not only in relation to nutritional
deficiencies but also in terms of identifying carcinogens in
the food supplies of these areas that may be organ specific.

The question of breast cancer requires a particularly close
interrelationship among epidemiology, metabolic epi
demiology, and experimental studies. Life-long hormonal
and nutritional comparisons between high-risk populations
in the Netherlands and the United States and low-risk
populations in Japan and Puerto Rico should be carried
out. While hormones, either in terms of estrogens or andro
gens, or perhaps of pituitary hormones, appear to have
some etiological influences especially as they relate to one
another, nutritional factors in terms of fat or related fac
tons should be considered because they may have an in
dependent additional effect on hormone-related cancers.

For prostate cancer, emphasis should be placed on the
reasons for the high incidence of this cancer among
American blacks. This cancer has received little attention
thus far from the steroid chemists.

For colon cancer, the current studies linking bacteriology
with bile acid chemistry should be continued. Although
specific carcinogens that may relate to the colon still must
be identified in fecal matter and/or in the blood stream, it
would appear prudent to investigate the means to reduce the
amount of bile acid metabolites in the stool.

The reasons for the decline of stomach cancer should be
explored further. It remains to be shown whether the 2 main
suggestions for this reduction, namely, to what extent a
change in the carbohydrate/fat ratio of the diet, nitrate
nitrite levels and/or improved refrigeration, have contnib
uted to this reduction.

Cancer of the pancreas, one of the most fatal types of
cancer, needs to be explored experimentally. The 2 main
epidemiological leads, cigarette smoking and high-fat diet,
should provide clues to the expenimentalist for innovative
studies. However, it should be recognized that the pancreas
of smaller animals may anatomically and biochemically
react differently to etiological factors than would that of
humans.

For kidney and bladder cancer, cigarette smoking and
high-fat diets, and for bladder cancer also a high-protein
diet, have again been implicated; and these cancers should
be explored particularly by the metabolic epidemiologist.
We need to duplicate with urine analyses the work that is
currently being done with fecal analyses.
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Status of Research on Nutrition and Cancer

dilemma that affects preventive medicine in general,
namely, a crisis orientation with regard to individuals, the
medical profession, the hospital system, and the insurance
system. As long as society provides few incentives for
prevention, little prevention will be practiced. The area of
nutrition and disease is further complicated by the fact that
few medical schools have adequate courses in nutrition as a
factor of disease, resulting in the fact that most physicians
are not adequately versed in nutrition. Nutritional informa
tion is rarely recorded in hospitals, and the dietary depart
ments in hospitals are mainly oriented towards acute
nutritional problems.

In terms of experimental research, very few laboratories
are concerned with the area of nutrition and cancer. It
seems to fall in an area between molecular biological
research and clinical research and, perhaps in part for this
reason, has received little attention from the scientific
community.

Added to this problem is the fact that nutritional factors
generally involve long-term chronic diseases and have no
immediate acute effects. Futhenmore, as far as neoplastic
diseases are concerned, nutritional factors tend to work in
concert with other factors such as endocrine and bactenio
logical agents.

Although the broad epidemiological leads regarding
nutritional factors are apparent, the precise pinpointing of
nutritional factors is hard. In part this is because of the
difficulty in obtaining meaningful nutritional data through
history taking or, for that matter, through routine biochem
ical studies.

It is our hope that on the basis of this conference these
various problems can be overcome not only by putting more
emphasis on nutrition and cancer but also through more
extensive collaboration between nutritionists and oncolo
gists.

Recommendations

At the end of a conference such as this, the recommenda
tions made should be limited in number to those that are
practical. To this end, the following recommendations come
to mind.

1. We need to train more epidemiologists. If it is difficult
to train M.D. epidemiologists through postgraduate
courses, then perhaps it is better to train more Ph.D.
epidemiologists. At the same time, it might prove useful to
provide formal epidemiological training as part of the
medical school curriculum and perhaps, for interested
physicians, organize a 6-month course involving not only
didactic teaching but actual field training in epidemiological
procedures. We support the suggestion that each clinical
cancer center and each major health care center should
appoint an â€œetiologistâ€•to its staff.

2. Each clinical cancer center and, hopefully, each major
hospital should utilize a standardized admissions question
name that would contain at least a minimum of historic
information and that, if completed under appropriate
guidelines, could prove useful for epidemiological studies.

3. As a matterof publichealth,it seemsprudentto
suggest that all individuals should lower their intake of total

Epidemiological leads have also been provided by the
discovery of a correlation between a high-fat diet and
leukemia, a lead that has not as yet been followed up by
detailed experimental or metabolic epidemiological studies.

The high rate of thyroid cancers in countries with low
iodine intake also remains to be explored further experimen
tally, although preventive measures by supplementary
iodine may be a worthwhile public health action even now.

As a general point, we should improve our nutritional
records both on individual patients and on a national basis.
In addition to gathering historic information to the fullest
practical extent, we should also consider the establishment
of a specific biochemical profile as an indicator of the
nutritional status of patients.

Mechanistic Considerations

During this conference we discussed the concept of a
â€œthreshold levelâ€• for carcinogens and debated whether it
would be beneficial to our society to reduce all potential
carcinogens to a zero level. It was pointed out that a
component, especially a hormone affecting endocrine bal
ance, may be carcinogenic at a given concentration but may
have no such activity when given in physiological doses.
Would it be useful, if it was appropriately asked, to
eliminate every trace of diethylstilbestrol from the liver of
animals where it is present in concentrations that are
unlikely to have an adverse effect on any consumer,
especially if the use of such a component could significantly
reduce the cost of meat production?

We discussed the effect of deficiencies in terms of certain
vitamins and protein and feel that these leads should be
further explored by the biochemist utilizing those tissues
where these deficiencies are thought to lead to cancers. In
the meantime, it seems reasonable to suggest that nutni
tional supplements are in order even though the mechanisms
of the development of these cancers may not yet be fully
understood.

It is apparent that excesses in nutrition provide the
broadest basis for the epidemiological relationship shown to
exist between nutrition and cancer. Thinking in evolutionary
terms, it is likely that modern humans are not biochemically
equipped to metabolize properly all the present-day nutni
tional excesses, especially in relation to modern decreased
caloric expenditures. It is quite possible, for instance, that
the serum cholesterol level â€œnatureâ€•intended for humans is
not much greater than 100 mg/ 100 ml. We know that our
current diet leads to hyperlipidemia and to a general
increase of cholesterol and bile acids in our bodies. Such a
diet clearly leads to atherosclerosis and subsequently to
cardiovascular disease. Also, such a diet is contributing to
an ever-decreasing age at menses. It is possible that a very
young breast is not ready to handle hormonal stimulation
appropriately and that the colon, pancreas, and kidney are
not metabolically prepared to handle a high-fat diet. To
paraphrase Panacelsus, it is the dose that makes the poison.

Some General Problems

The area of nutrition and cancer is affected by the same
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fat calories and cholesterol. Therefore, we should concur
with our colleagues in the field of cardiovascular disease and
recommend the adoption of the â€œprudentdiet.â€•Such a diet
has been strongly endorsed as a mechanism for the preven
tion of cardiovascular disease. In public health we often
make decisions on the basis of the best available evidence.
The very word â€œprudentâ€•suggests the view that, while all
the evidence is not in, it is the cautious thing to do to modify
one's diet. Such modification is especially important to
children. At the same time, suggestions should be made to
the food industry to â€œmanageriallyâ€•modify the currently
existing diet of the Western world. Relative to the cancers
associated with dietary deficiencies, similar recommenda
tions should be made in terms of individual education and
managerial modification through supplements of specific
micro- and macronutrients.

4. In order to further the concept of an interdisciplinary
approach to the study of nutrition and cancer, Centers for
Environmental Cancinogenesis should be established. It
becomes increasingly apparent that cancer research in
general and environmental cancer research in particular
require a team effort by various medical and scientific
specialties. This can best be conducted in a research cen

ten, the atmosphere of which will provide the best oppor
tunity for such coordinated and cooperative action.

5. While we may be encouraged by the â€œstateof the artâ€•
of the nutrition and cancer field, as presented at this
conference, at the same time we should be dissatisfied with
the many leads that have thus far not been pursued.
Hopefully, this conference has provided us with the impetus
to follow up on these leads. Because of the increased
attention given to the area of nutrition and cancer, and
because of the formation of a Nutrition Working Group
within the Division of Cancer Cause and Prevention of the
National Cancer Institute, significant progress is likely to
be made in the near future. It is suggested, therefore, that
annual workshop meetings be held to review and foster
progress in this area. Instead of having workshops dealing
with the entire area of nutrition and cancer, it is suggested
that smaller workshops be established to deal with the
subdivisions of these problems. Such workshops could
concentrate on problems related to specific issues such as
endocrine-type cancers, gastrointestinal tract cancers, and
other cancers that appear to have a nutritionally etiological
basis.
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