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Compounds Major dietary sources

Aromatic Â¡sothiocyanates

Carotenoids

Flavonoids

Ã­ndoles

Monoterpenes

Organosulfur compounds

Cruciferous vegetables

Fruits and vegetables

Fruits and vegetables

Cruciferous vegetables

Oils from citrus fruits, nuls, seeds

A Ilium species

its ability to provide vitamin A (35). Although it is now the subject of Table 1 Classes of chemical compounds that may have an effect on carcinogenesis

intense discussion, it may be premature to state that ÃŸ-caroteneis a

cancer protective agent. It may turn out that that is the case, but it is
still not clear since this particular carotenoid is only one of a very
large number of carotenoids that occur in fruits and vegetables, many
of which we cannot measure adequately. It may in fact be that
ÃŸ-caroteneis actually only a good marker for the ingestion of fruits

and vegetables, or that the one or several of the other carotenoids may
actually have more of an effect on carcinogenesis.

The carotenoids are just one example. In Table 1 is listed a number
of different classes of chemical compounds that may have biological
activity in the prevention or causation of cancers. The list is not all
inclusive but is presented to show the variety of different types of
molecules that may be of importance. Some of these compounds have
been shown to affect carcinogenesis in experimental model systems
(36). Others may have no effect, may have very specific effects, or
may have general effects such as acting as antioxidants. The actual
mechanism of the biological activity, if any, of these compounds
requires further study. In addition, there can be a number of other
compounds that might exist in abundance or in trace amounts in foods
that may have a protective effect in terms of carcinogenesis. The point
is that we do not know enough to make specific recommendations
about specific nutrients to do so with confidence. We do, however,
have information that would suggest that foods that are rich in these
classes of compounds, particularly fruits and vegetables, should be
consumed in greater quantities. Such a suggestion will be of greater
immediate benefit to the population at large than the more difficult
task of identifying single nutrients that can then be used as dietary
supplements.

The Case for Food Fortification (Dr. Block)

We are at the threshold of something that's very much like a second

revolution, a change in our understanding of nutrition and its rela
tionship to disease, that oxidative damage and antioxidant nutrients
are centrally important. We are at the threshold of this transformation
because the epidemiology and the laboratory sciences are pointing to
the same answer: that a build-up of oxidative damage is associated

with increasing disease risk; and the possibility exists to affect that
risk through the antioxidant defenses that come through a high intake
of antioxidant nutrients.

There are hundreds of epidemiological studies of fruits and vege
tables in cancer prevention, and the data are very consistent. Of the
200 studies of fruits and vegetables at about 15 cancer sites, 156
reported relative risks (37). Of these 156 studies, 128 found statisti
cally significant reduced risks; you would expect three or four if
chance alone was operating. A review of a few sites will give a sense
of the consistency of the data. For stomach cancer, 14 of the 15 studies
have found statistically significant reduced risk with high intake of
antioxidanl-rich fruits and vegetables. People in the low one-fourth of

the distribution of intake had about twice the risk of developing
stomach cancers as people in the upper one-fourth of the distribution.

There appears to be an association between high intake of vitamin C,
or something that comes along very closely associated with vitamin C,
and reduced risk of cervical, oral, esophageal, and several other cancer
sites.

What about antioxidants and breast cancer? Howe et al. (38)
performed a meta-analysis of 12 case-control studies of diet and breast
cancer. They found that vitamin C-rich fruits and vegetables had the

most consistent and statistically significant inverse association with
breast cancer, independent of the effect of dietary fat.

Part of the problem in the way we've been thinking about nutrients
in relationship to cancer is that we've been arguing with each other

and saying, "No, it's not vitamin C, it's ÃŸ-carotene."Or, "No, it's not
ÃŸ-carotene, it's vitamin C." We need to acknowledge that it's a

variety of nutrients acting at different sites and through different
mechanisms.

People always say, "Well, a lot of these things are tantalizing, but
shouldn't we wait for clinical trials'?" I very much approve of clinical

trials. But they will give us a small number of limited and specific
answers to limited and specific questions. Most of the trials currently
under way are in precancerous conditions, so they will only be
questionably generalizable to prevention in people who don't have

any precancerous conditions. Most of the ÃŸ-carotenestudies are being
done with 30 mg of ÃŸ-carotene.This won't tell us anything about 10

mg of ÃŸ-carotene.or about other levels achievable in the diet, or about

combinations. Maybe the combination of vitamin C and vitamin E is
better than any one of them alone. We don't have enough money or

time or resources to engage in the kind of effort that will give us
definitive answers to what combinations at what dose levels are
effective in human populations. So yes, we should be doing clinical
trials; they will give us some definite answers. But we are never going
to have answers to whether dietary levels or combinations of antioxi
dants are protective even for the common diseases, let alone for most
of the less common diseases.

We are seeing strong associations between diet and cancer. Where
should we put our efforts? The National Cancer Institute is promoting
five fruits and vegetables a day. I absolutely approve ofthat. There are
lots of things in fruits and vegetables that you can't get in a pill and

never will. But, on any given day, only 60% of the population has
even one serving of any fruit or fruit juice in the U.S. Only about 30%
has even one serving of a fruit or vegetable rich in vitamin C or
vitamin A. Only 9% of the population on any given day has that five
servings of fruits and vegetables.

I approve of educating people to eat their five fruits and vegetables
a day, but I think it is a public health mistake to say that's the only
way to go. That isn't the way we wiped out rickets, or beriberi, or

pellagra, or goiter. We wiped those out, not by telling people they
ought to eat better, but by fortifying the food supply. And that's what

I think we ought to do now.
We ought to be moving toward fortifying the food supply with

antioxidant micronutrients and backing away from our position that
you don't need and shouldn't take supplements. As we said earlier,
there really isn't any substantial evidence that antioxidant nutrients

are harmful, and there is substantial evidence that they may be helpful.
In the context of health care costs, we need to prevent. This is cheap
insurance for prevention. We ought to have economic policies that
make these foods cheaper and health policies and food fortification
that make a higher antioxidant level available to all members of the
population.
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