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hepatitis B virus. Exposure to aflatoxin causes a specific
mutation in codon 249 of the TP53 gene; when found in
hepatocellular carcinomas, this mutation serves as a
molecular signature for aflatoxin exposure. Debate continues about the carcinogenicity of food additives, artificial sweeteners, and contaminating pesticides.
The concern about endogenous synthesis of carcinogens
or enhancers of carcinogenicity from components
of the diet relates principally to gastric carcinomas.
Nitrosamines and nitrosamides are implicated in the generation of these tumors, as they have been clearly shown
to induce gastric cancer in animals. These compounds
can be formed in the body from nitrites and amines or
amides derived from digested proteins. Sources of
nitrites include sodium nitrite added to foods as a preservative, and nitrates, present in common vegetables,
which are reduced in the gut by bacterial flora. There is,
then, the potential for endogenous production of carcinogenic agents from dietary components, which might
well have an effect on the stomach.
High animal fat intake combined with low fiber intake has
been implicated in the causation of colon cancer. It has been
estimated that doubling the average level of total fiber
consumption to about 40 gm/day per person in most
populations decreases the risk of colon cancer by 50%.
The most plausible explanation for this association is
that high fat intake increases the level of bile acids in the
gut, which in turn modifies intestinal flora, favoring the
growth of microaerophilic bacteria. Bile acid metabolites produced by these bacteria may function as carcinogens. The protective effect of a high-fiber diet might
relate to (1) increased stool bulk and decreased transit
time, which decreases the exposure of mucosa to putative offenders, and (2) the capacity of certain fibers to
bind carcinogens and thereby protect the mucosa.
However, attempts to document these theories in clinical and experimental studies have not generated consistent results.
Although epidemiologic data show a strong positive
correlation between total dietary fat intake and breast
cancer, it is still unclear whether increased fat con
sumption has a causal relationship to breast cancer
development.
Vitamins C and E, β-carotenes, and selenium have been
assumed to have anticarcinogenic effects because of
their antioxidant properties. However, thus far there is
no convincing evidence that these antioxidants act as
chemopreventive agents. As discussed earlier in this
chapter, retinoids are effective agents in the therapy of
acute promyelocytic leukemia, and associations between
low levels of vitamin D and cancer of the colon, prostate,
and breast have been reported.

Thus, despite many tantalizing trends and proclamations by “diet gurus,” thus far there is no definitive proof
that a particular diet can cause or prevent cancer. On the
other hand, given the relationships between obesity and
cancer development, prevention of obesity through the
consumption of a healthy diet is a commonsense measure
that goes a long way in preserving good health. Concern
persists that carcinogens lurk in things as pleasurable as a
juicy steak, a rich ice cream, and in nuts contaminated with
aflatoxin.

Diet and Atherosclerosis
The contribution of diet to atherogenesis is an important
and controversial issue. The central question is “can dietary
modification—specifically, reduction in the consumption
of cholesterol and saturated animal fats (e.g., eggs, butter,
beef)—reduce serum cholesterol levels and prevent or
retard the development of atherosclerosis (most importantly, coronary heart disease)?” The average adult in the
United States consumes a large amount of fat and cholesterol daily, with a ratio of saturated fatty acids to polyunsaturated fatty acids of about 3 : 1. Lowering this ratio to
1 : 1 causes a 10% to 15% reduction in the serum cholesterol
level within a few weeks. Given the strong association of
hypercholesterolemia with risk of atherosclerosis (Chapter
11), it is plausible that a low-fat diet might lower risk. A
corollary of this idea is that supplementation of diet with
“good” fats, for example, fish oil fatty acids belonging to
the omega-3 family, might protect against atherosclerosis.
However, recent studies have shown that omega-3 fatty
acid supplements do not lower the risk of cardiovascular
disease. Still, there remains much interest in the role
that caloric restriction and special diets may play in the
control of body weight and prevention of cardiovascular
disease.
Caloric restriction has been convincingly demonstrated
to decrease the incidence of some diseases and to increase
life span in experimental animals. The basis of this striking
observation is not entirely clear but seems to depend on
activation of sirtuins and on lowering of insulin and IGF-1
levels (Chapter 2). In calorie-restricted animals there is also
less age-related decline in immunologic functions, less oxidative damage, and greater resistance to carcinogenesis.
Not surprisingly, there are a large number of commercial diets that are reported by proponents to decrease
the risk of heart disease. Among those are the lowcarbohydrate diets (e.g., the Atkins Diet, the Zone, Sugar
Busters, Protein Power) and others such as The Miami
Diet/Hollywood 48-Hour Miracle Diet, and the South
Beach Diet. The effect of these diets on heart disease, if any,
is highly controversial.
Most diets dictate what you cannot eat (of course, your
favorite foods!). A better strategy is to simply focus on
eating an enjoyable and healthy diet rich in fish, vegetables, whole grains, fruits, olive and peanut oils (to replace
saturated and trans fats), complex carbohydrates (instead
of simple carbohydrates contained in sweets and soft
drinks), and low in salt (to control hypertension).
Even lowly garlic has been touted to protect against
heart disease (and also against, devils, werewolves, vampires, and, alas, kisses), although research has yet to prove
this effect unequivocally. Of these, the effect on kisses is
the best established!
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