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Abstract

CÁNCER COLORRECTAL, HÁBITOS DE VIDA
Y FACTORES DIETÉTICOS

Introduction: Colorectal cancer is the most common
tumor in the developed countries, and the number of
new cases annualy is aproximately equal for men and
women. Several environmental factors can interact in all
steps of carcinogenesis. Lately the balance between genetic predisposition and these factors, including nutritional
components and lifestyle behaviors, determines individual susceptibility to develop colorectal cancer. The aim
of this study is to revise the references about lifestyle include diet, physical exercise, tobacco smoking and use of
alcohol, and the risk of colorectal cancer in databases
published during 1994-2004.
Dietary factors: According to the reports high intake
of red meat, and particularly of processed meat and positive energetic balance (high intake of total fat and carbohydrate) was associated with a moderate but significant increase in colorectal cancer risk. Convincing
preventive factors include increase consumption of a wide variety of fruit and vegetable, particularly, dark-green leafy, cruciferous, a deep-yellow on tones, and fibre.
Lifestyle: Physical activity as a means for the primary
prevention of colorectal cancer. There is a probable synergic effect among physical inactivity, high energy intake and obesity and incidence of colorectal cancer. A growing body of evidence supports that avoidance
overweight and the use of tobacco and alcohol is recommended to prevent colorectal cancer.
Conclusion: Current data suggest that lifestyle modification including proper diet such as the ones rich in vegetable and poor in red meat and fat, regular physical
activity and maintaining an appropriate body weight
and avoiding the use of tobacco and alcohol may lead to
reduce colorectal cancer risk.

(Nutr Hosp 2005, 20:235-241)
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Resumen
Introducción: el cáncer colorrectal es el tumor más
frecuente de los países desarrollados, y el número anual
de casos nuevos es aproximadamente igual en hombres
que en mujeres. Diversos factores ambientales pueden
interactuar en todas las etapas de la carcinogénesis. Últimamente, el equilibrio entre la predisposición y estos
factores, incluyendo los componentes nutricionales y los
hábitos de vida, determina la susceptibilidad individual
para el desarrollo de cáncer colorrectal. El objetivo de
este estudio es revisar las referencias acerca de los hábitos de vida, incluyendo la dieta, el ejercicio físico, el tabaquismo y el consumo de alcohol, y el riesgo de cáncer
colorrectal en las bases de datos publicadas durante
1994-2004.
Factores dietéticos: según los informes, la ingestión
elevada de carne roja, y especialmente de carne procesada, y el balance energético positivo (ingestión elevada de
hidratos de carbono y grasas totales) se asociaba con un
aumento moderado pero significativo en el riesgo de cáncer colorrectal. Los factores preventivos convincentes incluyen el aumento de la ingestión de frutas y vegetales
variados, particularmente los de hoja verde oscura, las
crucíferas, los de tono amarillo oscuro y la fibra.
Hábitos de vida: la actividad física como medida de
prevención primaria del cáncer colorrectal. Probablemente, exista un efecto sinérgico entre la inactividad física, el consumo elevado de energía y la obesidad, y la incidencia de cáncer colorrectal. Un cuerpo de evidencia
cada vez mayor apoya la recomendación de evitar el sobrepeso y el consumo de tabaco y alcohol para prevenir
el cáncer colorrectal.
Conclusión: los datos actuales sugieren que la modificación de los hábitos de vida, incluyendo una dieta adecuada, como las ricas en vegetales y bajas en carne roja y
grasa, la actividad física habitual y el mantenimiento de
un peso corporal adecuado, así como la evitación del
consumo de tabaco y alcohol pueden reducir el riesgo de
cáncer colorrectal.

(Nutr Hosp 2005, 20:235-241)
Palabras clave: cáncer colorrectal; hábitos de vida; factores dietéticos.
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Introduction
Colorectal cancer is one of the most frequent causes
of cancer death in developed countries, including United States, Canada, Australia, New Zealand and West
Europe, exhibiting more than a tenfold excess when
compared to rural populations in Africa, Asia and certain parts of South America1-6.
Considerable evidence in literature suggest that colorectal cancer incidence is 90% in people over 50 years old and the number of new cases annually is approximately equal for men and women7, 8.
Internationally, incidence and mortality rates of colorectal cancer show that the significant variations in
dietary habits among populations of different cultures
and life-styles could help explain the differences between regions4,8-10. Both hereditary and mainly, environmental factors (potential carcinogens and mutagens present in the diet and tobacco and alcohol
consumption and physical activity) contribute to the
development of colorectal cancer11, 12.
In vitro, in animal, and epidemiologic studies, have
all contributed to understanding the relationship between nutrition and cancer. Epidemiologic studies,
such as migrations, case-control, and prospective observational studies, have contributed greatly to identifying risk factors and generating hypotesis.
In 1997, the World Cancer Research Fund (WCRF)
13
and the American Institute for Cancer Research
(AICR) working group of experts denoted four levels
of the strength of evidence of causal relationships between diet and the different kinds of cancer: convincing, probable, possible and insufficient12.
Diet is the major source of human exposure to environmental carcinogens and anticarcinogens on a daily
weight basis (National Research Counsil, Carcinogens and Anticarcinogens in the Human Diet, National Academy Press, Washington, DC, 1996). Consequently, dietary components play a major role in the
enhancement as well as the reduction of cancer risk14.
Different analytical studies, have indicated that the
risk of developing colorectal cancer is greater in populations that consume high levels of red meat, processed or cured, saturated fat, high energy intake and limited intake of fruits and vegetables (high fibre and
chemopreventive factors)2, 5, 15, 16.
In the present paper we report the result of the review in the scientific literature, especially articles published from 1994 through 2004 using the terms dietary factors and colorectal cancer. A number of
studies suggest that diet quality and some causal environmental exposures have a strong influence in the
risk for this kind of cancer.
Dietary factors
1. Energy
Several dietary factors and lifestyle factors are likely to have a major influence on the risk of colorectal
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cancer. Overconsumption of energy is likely to be on
of the major contributors to the high rates of this kind
of cancer in Western countries17, 18.
Because many case-control studies that found an
association with total energy intake, the apparent association with dietary fat could be due, at least in part,
to total energy intake19.
There is a considerable interest in the relationship
between total caloric intake and colorectal cancer risk.
Evidence in laboratory animals indicates that the effect of high caloric intake on colorectal cancer risk is
independent of total dietary fat20 and has provided that
caloric restriction inhibits chemically induced colon
tumor incidence by about 20%-40% over the incidence rates observed in animals fed ad libitum21.
Rouillier et al in a case-control study concluded that
a low-energy diet appeared as protective all along the
adenoma-carcinoma sequence, contrary to a highenergy, high-processed meat and alcohol diet22.
2. Dietary Fat
Evidence for an association between the intake of
saturated fat or animal fat and colorectal cancer risk is
very strong. The total contents of fat in diet seem to be
related to the main dietary factor in the development
of colorectal cancer - CRC 23. The incidence rates
skarply increase in people from low incidence areas to
regions with a high fat consumption12.
The epidemiological evidences are not clear of causal relationships of different kinds of fats and the carcinogenesis and experimental studies in animal models can support human evidence, but by themselves
they can only suggest a link24.
Various mechanisms have been proposed to explain
the promoting effect of a high fat diet. These mechanisms include high-fat-induced alterations of tumorpromoting secondary bile acid (deoxycholic acid and
lithocolic acid) that induce cell proliferation and act as
promoters of cancer of the colon by enhancing the activity of colonic epithelial ornithine decarboxylase, a
rate-limiting enzyme in polyamine biosynthesis, and
cell proliferation2, 5, 9, 15, 20, 23.
Another related mechanism by which high dietary
fat modulate colon carcinogenesis is through alteration of membrane phospholipid turnover and prostaglandin syntesis9, 23.
Saturated fat is by far the most important contributor to the Western diet and appears to contribute to enhance tumor formation during both initiation and promotion phases19. A recent assay in mice demonstrated
that administration of a high-fat diet simulating the
mixed-lipid composition of the average American and
other Western countries where the risk for colorectal
cancer is high diet produces dysplastic lesions in the
colon, indicative of tumorigenesis23.
An ecological study suggests an inverse correlation
between marine fish and fish oil consumption and colorectal cancer9, 15, 23. The diet containing high levels of
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w3 fatty acids such as docosahexaenoic and eicosapentaenoic acids seems to exert a chemopreventive role in
carcinogenesis. The proposed mechanism is that these
fatty acids effects to appear evident in the initiation
and promotion stages, being in part for decrease of the
adulterated DNA and the increasing apoptosis23, 25, 26.
The effect of olive oil (w9 fatty acids) on colon carcinogenesis has been scarcely studied. However, in
some studies, high fat diets contaning olive oil have
also been reported to be protective against oxidative
stress and carcinogenesis. Bartoli et al. (2000) in animal studies, concluded that diet with olive oil prevents
colonic carcinogenesis. This effect may be partly due
to the modulation of arachidonic acid metabolism and
local PGE2 shyntesis27.
WCRF e AIRC (1997) reported that higher intake
of total fat and saturated fatty are risk factors, but insufficient or weak and that, no specific recommendation on total fat intake should be made12, 13, 15, 28, 29. However, recent evidence suggests that dietary fats are
associated with risk of colorectal cancer and that the
effect of fats depends not only on the quantity, but also on their composition in specific fatty acids30.
3. Red Meat
Rates of colorectal cancer in various countries are
strongly correlated with per-capita consumption of red
meat and animal fat31.
The products of the processed and heavily cooked
meats, rises the risk. Any meat exposed to high heat,
as with frying or grilling, is susceptible to the formation of carcinogenic substances, especially if fat is
present to fuel the fire19, 32, 33. The pyridoimidazole and
pyridoindole were amongst the first pyrolysis mutagens to be isolated and identified and the quinoxalines are major mutagens found in fried beef. Limited
studies have been supported that polycyclic aromatic
hydrocarbons and heterocyclic amines produced
when red meat is cooked may contribute to carcinogenesis.
Other factors in red meat may account for its association with colon cancer it is that high consumption
of red meat may increase concentration of fecal iron,
which could influence risk of this cancer via the generation of hydroxyl radicals but, there are limited supportive animal and human data25, 34.
Meta-analyses study of articles published during
1973-1999, reports that the hypothesis that consumption of red and processed meat increases colorectal
cancer risk is reassessed. The risk fraction attributable
to currents levels of read meat intake is in the range of
10-25% in regions where red meat intake is high35.
Dietary exposure to food derived heterocyclic amine (HA) carcinogens and polyciclic aromatic hydrocarbons (PAH) have been proposed as especific risk
factors to colorectal cancer. A pharmacogenetic study
to investigate the role of this kind of diet suggests that
HA does not play an important role in the aetiology of
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colorectal cancer, but that exposure to other carcinogens such as PAH may be important determinants36.
According to the report by WCRF/AIRC probably
risk to colorectal cancer includes red meat13, 37.
4. Vegetables and fruits
Colorectal cancer is more prevalent in the countries
that have an occidental type diet (rich in meat, animal
fat, and refined carbohydrates and poor in fibre) and is
lower in Mediterranean countries that diet is characterized by high consumption of foods of plant origin, relatively low intake of red meat, and high of olive oil15, 38, 39.
More recent epidemiologic studies have generaly
not supported a strong influence of dietary fibre or
fruits and vegetables, although these have other health
benefits, and their consumption should be encouraged6.
A recent case-control study examined associations
of various food groups with colon cancer in African Americans and Caucasians and supported the evidence that plant foods may protect against colon cancer40.
In a reviewed analytic epidemiological studies of
the major Japanese digestive tract cancers (esophageal, stomach, colon and rectal) pointed that, sufficient
intake of vegetables, including green-yellow vegetables, and fruits was regarded as a possible protective
factor for these cancers41.
4.1. Fibre
The hypothesis that dietary fibre prevents large bowel cancer must be credited largely to Burkitt, who in
1971 described the epidemiology of colorectal cancer
and suggested an association between dietary fibre
and large bowel function42.
High fibre content in food has traditionally been
considered as a protector factor against colorectal cancer because of the multiple epidemiological studies,
clinical trials have not been able to confirm it maybe
due to methodological problems15. Possibly, some specific component or type of fibre rather than total dietary fibre may be protective, or perhaps the influence
of fibres occurs during erlier stages of carcinogenesis24.
Mechanisms by which certain dietary fibres may
act to reduce the risk of colon cancer are thought to involve the dilution, absorption, and removal of carcinogens, cocarcinogens, and/or tumor promoters that are
present in the gut. Dietary fibre binds bile acids and
carcinogens, potentially lessening their toxic effects.
Also, fibre is fermented to volatile fatty acids that may
be protective. Fermentation to volatile fatty acids also
lowers the pH, which prevents the conversion of primary to secondary bile acids19-21.
Complex carbohydrates rich in fibres are degraded
in the colon to short-chain fatty acids which exhibit
protective effects in experimental models of carcinogenesis43.
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Table I
Dietary constituent which may decrease tumor risk in colon and rectum
Dietary constituent

Possible benefic effect

Plants foods

Carotenoids44, 45

Potential anti-tumorogenic apart from
its antioxidative properties

Green –yellow vegetables, citrus fruits,
spinach, broccoli, tomato and a variety
of fruits and vegetables.

Cruciferous46, 47

Induce both the phase I and II metabolism enzymes-PhIP in humans

Broccoli, cauli-flower, brussel sprouts,
cabbage.

Folates48

Guard against DNA damage that can
cause cancer.

Broccoli, spinachs, aspargus, orange,
dried beans.

Stabilizing certain tumor suppressor gene (s) and preventing further increases
in proliferation.
Phenolics (flavones and isoflavones15, 49)

Potent inhibitors of reactive oxygen
species and acts in apoptosis lowering
the sintesis of DNA.

Soy, citrus fruits, broccoli, tomato, cabbage, olive oil.

Vitamins (A,C,E)15, 19, 46

Antioxidants that may ameliorate oxidative stress by reducing the toxic effect of reactive oxygen especies-ROS
in cancer causation.

Citrus fruits.
Vegetables.

Decreasing epithelial cell proliferation.
Vitamin D50-52

Reduce colonic cell proliferation in rodents and higher plasm levels of
25(OH)D are associated with a lower
risk of CRC in older women.

Expose to sunlight UV-B radiation.

Calcium33, 53, 54

Binds with bile acids, preventing abnormal cell growth.

Milk and dairy foods, salmon and sardines with bones, broccoli, soy.

Selenium4, 15

Achieve maximal levels of expression
of enzymes with antioxidant function
and inhibit tumorigenesis.

Cereal, meat and fish.

Modulate the metabolism of some carcinogens.
Increase the imune response.

4.2. Anticarcinogenic compounds

Lifestyle aspects

Vegetables and fruits contain an abundant array of recognized nutrients such as vitamins (A, C, D, E and folic acid), minerals (calcium, selenium) and phytochemicals with biological principles, such carotenoids (e.g.,
lycopene, lutein, zeaxanthin, ß-cryptoxanthin, ß-carotene), tiols such as isothiacyanates, phenolics substances
(e.g., lignans, flavonoids, simple phenols), indoles, that
protect against colorectal cancer.
Table I summarizes how some of these compounds
exert a protective effect in carcinogenesis and the
plant food rich in these.

1. Physical Activity
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Scientific evidence is accumulating on physical activity as a means for the primary prevention of cancer.
In nearly 170 observational studies of physical activity and cancer risk the evidence is classified as convincing for colon cancer55.
Several plausible hypothesized biological mecanisms exist for the association between physical activity and colorectal cancer, including decreased obesity and central adiposity that has been particulary

M. P. Corrêa Lima y M. H. G. Gomes-da-Silva

01. REVISION

7/6/05

09:18

Página 239

4. Smoking

Table II
Established evidences that modify the risk
of colorectal cancer
Evidence
Convincing

Decreases risk
Physical activity*
Vegetables**

Probable
Possible

Isufficient

Inceases risk

Fibre
Carotenoids

Red meat
Alcohol
High body mass*
Total fat
Saturated/animal fat
Processed and heavily
cooked meat

Vitamins C,D,E
and folic acid

*Colon only.
**Not fruit.
Adaptated of WCRF; AICR, 1997.

The mains evidences about life-style and colorectal
cancer
Summarizing the strength of evidence to reduce the
colorectal cancer this review suggests the panel’s judgements based on criteria established by WCRF and
IARC (table II).
Conclusion

implicated in promoting metabolic condition amenable to carcinogenesis and possible changes in immune
function, decrease circulating insulin levels thought to
stimulate tumor growth19, 55, 56, speeds the passage of
the intestinal contents, limiting the amount of the time
potencial carcinogens come in contact with the large
intestine15, 33.
2. Obesity
Obesity is an increasing problem for industrialized
nations. The WCRF/AIRC pointed the high body
mass as possible risk factor for colorectal cancer37, 57.
According to the WHO/FAO report 2003 based on
review of published epidemiological studies, there is
convincing evidence between colorectal cancer and its
association with overweight/obesity57.
Overweight people are typically less active, often
secrete excessive insulin and may consume too many
of the “wrong” calories, that are, undesirable fats and
highly processed carbohydrates and sugar6, 24.
In case-controls studies, excessive weight predicts
colorectal cancer risk in men, whereas abdominal obesity represents a more reliable risk in women58.
3. Alcohol
Alcohol stimules cell proliferation in the rectum
and may thus increase cancer risk43. Alcohol appears
to increase the risk, particulary when folate intake is
low. Epidemiological, clinical, and animal studies collectivelly indicate that diet intake and blood folate levels are inversely associated with colorectal cancer.
Folate plays an essencial role in one-carbon transfer
involving remethylation of homocysteine to methionine, that maintain the stability of DNA. Desregulation
and aberrant patterns of DNA methylation are generally involved in colorectal carcinogenesis59, 60.
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A positive association between tobacco and colorectal cancer has been suggested. Smoking is, however, also associated whith “poor” dietary habits, which
in turn may be related to the risk of adenomas.
A case-control study lends support to the theory of
an initiating role of tobacco smoke in neoplasia formation61 after a long induction period62, 63.

A large number of evidence indicates that several
dietary and lifestyle factors affect colorectal cancer
carcinogenesis in a complex form. Dietary components
either promote or inhibit the carcinogenic process.
There is convincing evidence that dietary factors including obesity and low physical activity enhance the
risk of colorectal cancer and that preserved and red
meat probably increase the risk.
Numerous properties suggest that carotenoids and
others antioxidants present in fruit and vegetables may
be valuable chemopreventive agents. Fibre, however,
has not proven the risk reducing properties that were
attributed to it by epidemiological studies, possible
because this term encompassed several very different
substances. Moreover it is very difficult to know the
effect of a isolated nutrient as these are intimately entwined in the foods.
A healthy lifestyle with regard to the risk of colorectal cancer, includes a large consumption of vegetable and whole cereals, a limit of caloric intake with
fats not exceeding 30%, avoidance of red meat and alcohol, and do regularly physical exercise.
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