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SUMMARY

Background: The constant increasing of the incidence rate of 
colorectal cancer during the last decades and the increased 
associated mortality rate are a serious public health problem.
Effective prevention can be achieved through diet modulation.
Dietary fibers are subjected to comprehensive research in this
aspect. The evidence, though, is still disputable and requires 
additional scientific studies.
The aim of this study was to analyze and assess the scientific 
evidence on the role of dietary fibers as a factor for colorectal 
cancer prevention.
Methods: The selection of scientific publications was realized with
the help of Scopus and PubMed, searching for the key words 
colorectal cancer, nutrition, dietary fibers. The analysis covered a
period starting in 1970 (first scientific report published discussing
on the association between dietary fibers and colorectal cancer)
until nowadays – 2015.
Results and Discussion: The results are presented in two main
aspects: mechanisms of fibers action and studies on their intake by
patients with colorectal carcinoma. The role of fibers on the 
development of microbiota in the colon is outlined, focusing on
the metabolism of bile acids, changes in pH and production of
short-chain fatty acids. The analysis of relevant scientific publica-
tions shows variable interpretation of the possible mechanisms for
preventive potential of dietary fibers against colorectal cancer.
Conclusions: The analysis of the scientific evidence showed that,
in spite of the numerous studies conducted during the last fifty
years the role of fibers in colorectal cancer was still disputable. 
Further studies are necessary in the various dimensions of the
nutrition-colorectal cancer issue, focusing on dietary fibers.
Abbreviations: CRC – colorectal cancer
Key  words: colorectal cancer, nutrition, dietary fibers

RÉSUMÉ

Fibres alimentaires et cancer colorectal

Introduction: L'augmentation constante de l'incidence du cancer
colorectal au cours des dernières décennies et l'augmentation de la
mortalité de cette maladie présentent un problème de santé
publique grave. En modulant le régime de l'alimentation on peut
obtenir la prévention efficace. Les fibres alimentaires à cet égard
sont l'objet de recherches scientifiques approfondies. Toutefois, les
données sont encore controversées et nécessitent de plus amples
recherches.
Le but de cet article est d'analyser et d'évaluer les informations

scientifiques sur le rôle des fibres alimentaires comme un facteur
de prévention dans le carcinome colorectal.
Méthodes: La sélection des rapports scientifiques a été réalisée
avec l'aide de Scopus, et Pubmed, utilisant les mots clés: cancers
colorectaux,  nutrition, fibres alimentaires. L'analyse porte sur la
période allant de la première annonce concernant l'association
entre la fibre et le cancer colorectal - de 1970 jusqu’à ce jour-
2015.
Résultats et discussion: Les résultats sont présentés sous deux
aspects principaux: mécanismes d'action de la fibre et études
prélevées sur des patients atteints de cancer colorectal. Il a été
souligné le rôle des fibres dans le développement de microbiotata
dans le côlon, en se concentrant sur le métabolisme des acides 
biliaires, le changement du pH et la production d'acides gras à
chaîne courte. L'analyse de la littérature scientifique sur le prob-
lème montre l'interprétation divergente des mécanismes possibles
pour le potentiel préventif des fibres contre le cancer colorectal.
Conclusions: L'analyse des données de la littérature scientifique
montre que malgré les nombreuses études menées au cours des
cinquante dernières années, la question du rôle des fibres pour le
cancer colorectal reste à discuter. D'autres études sont nécessaires
dans les différentes dimensions du problème de l'alimentation - le
cancer colorectal, avec un accent sur les fibres alimentaires.
Mots clés: cancer colorectal, nutrition, fibres alimentaires
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BACKGROUND

TT
he continuous increasing of colorectal cancer
(CRC) incidence rate during the last decades
and the increased CRC mortality rate are a

serious public health problem. The need to know the risk
factors on the one hand and their prevention are important
elements of health management of this disease. It is logical
that serious attention is paid to nutrition as the food, in its
metabolic course directly affects the gastrointestinal system
and has also systemic effect because of the nutrient and
bioactive compounds it supplies. The majority of studies,
associated with risk and preventive factors analysis and
assessment were focused on dietary fibers (1, 2, 3, 4, 5, 6).

The numerous epidemiological studies proving the 
preventive role of fruits and vegetables against CRC 
development were associated with the greater content of
dietary fibers in those foods.

The initial epidemiological studies on the effect of plant
foods on the development of CRC revealed certain reverse
relationship and the intake of fruits and vegetables, as a rich
source of dietary fibers, was engaged in the disease preven-
tion (2, 7, 8, 9). After the launch of the hypothesis for the
preventive effect of antioxidants and the identification of
various bioactive compounds in fruits and vegetables, new
possibilities emerged to explain the role of plant foods.

The more comprehensive analyses of various food ingre-
dients as risk or preventive factors supplied new evidence
that either revealed or did not show any preventive effect of
dietary fibers intake and even reported zero effect (10, 11, 12,
13, 14).

The available different data and views on the role of
dietary fibers in the oncogenesis, on the one hand, and 
significant prevalence of colorectal cancer, on the other, set
the ground for detailed study on the development of 
knowledge on the role of dietary fibers. Dietary traditions are
also of particular importance considering the amounts of
dietary fibers supplied by a particular traditional diet - one of
the characteristics of nutrition, associated with CRC 
geographic prevalence.

Aim

The aim of this work was to analyze the scientific infor-
mation on the role of dietary fibers as a CRC preventive 
factor. The assessment of the available scientific evidence was
elaborated in two aspects: mechanisms of action of the dietary
fibers and studies on their intake by patients with CRC.

METHODS

The scientific publications were selected with the help of
Scopus and PubMed, using the following key words: colo-
rectal cancer, nutrition, dietary fibers. The analysis covered a
period starting in 1970 (first scientific report published 
referring to the association between dietary fibers and CRC)
until nowadays – 2015. The selection was made with the task
to include positive and negative evidence in order to cover
the studied issue maximally comprehensively and complexly.

RESULTS AND DISCUSSION

The results of the analysis of the selected publications
cover theoretical data referring to fibers activity with
emphasis on the oncogenesis and particular evidence of
fibers implementation in colorectal cancer prevention.

Mechanisms of action of fibers as bioactive ingredients

The hypothesis associating the lower incidence rate with
the higher intake of dietary fibers was launched by a report
published by the English missioner surgeon Denis Burkitt
(1970) stating that CRC is rarely encountered among rural
African population while the incidence rate among the rich
Western population is greater. The author suggested that
this fact was due to the amount of unprocessed food 
products in the rural population diet that possibly had laxa-
tive effect (15). The most general classic explanations for the
bioactivity of fibers are: creation of a greater area for 
development of intestinal microflora, activation of peristal-
sis and provision of a sense of repletion. Concerning the
oncogenesis and particularly CRC the explanations have
their specificity substantiated by colon anatomy and 
physiology. The composition of the fibers, their solubility,
fermentability, capacity to modify the alkaline acidic 
balance and to participate indirectly in the transformation
of bile acids are of particular importance.

The colonic bacteria  performs additional metabolic
function that is also essential for the metabolism of the
immune system (16). The diet can contribute to modifica-
tion of the composition of the  colonic ecosystem that is
potentially responsible for the carcinogenesis through bio-
transformation of food procarcinogens and production of
genotoxins. The disturbed balance between preventive
metabolites, such as short-chain fatty acids (butyric acid,
propionic acid) or folic acid and toxic metabolites as 
secondary bile acids and nitro compounds can elevate the
risk for colorectal cancer (17). 

The explanations concerning the mechanisms of action
of fibers in relation to other diseases, such as cardiovascular
diseases or diabetes are of different character compared to
that associated with colorectal cancer. That is why further
studies are necessary to clarify the differences in the going
bioprocesses depending on cancer type and  pathophysiology
of the engaged organ.

Studies on the effect of dietary fibers intake in colo-
rectal cancer

The first scientific reports related to fibers and their role
in colorectal cancer were submitted in the 80s of the past 
century when Thornton J, (1981) wrote that dietary fibers
caused increased acidity in the colon. Epidemiological studies
found smaller incidence rate of colorectal cancer (18). The
researcher launched the hypothesis that dietary fibers were a
preventive factor as they increased colon acidity. The tests in
vitro showed that the bacterial enzyme 7α-dehydroxylase had
no activity at pH < 6.5, when the primary bile acids did not
metabolize to their secondary metabolites and had negative
effect. Thus this hypothesis became the main cause for active
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implementation of dietary fibers in colorectal cancer 
prevention (19).

Thornton’s hypothesis provoked great interest among
the scientists and various studies were initiated with the
task to find confirmation and clarification of the fibers-
carcinogenesis relationship. Jacobs & Lupton studied the
extent of fiber fermentability because of its responsibility
for short-chain fatty acids production that, in turn, led to
decreased pH. Unfortunately the researchers reached
results contradicting with Thornton’s hypothesis. The
increase of fiber intake caused higher extent of fermenta-
tion, thus a richer carbon source necessary for bacterial
replication. The increased bacterial mass led to increased
content of 7α-dehydroxylase that compensated the 
eventual decreased activity, thus the metabolization of
bile acids was realizable (20).

Reddy B. presented various data on the effect of fibers
of different type and origin (from cereals or from fruits and
vegetables) on the production of secondary bile acids
(deoxycholic and lithocholic acids). The results showed
that wheat fibers lowered the levels of secondary bile acids
in the feces, while no such effect was evidenced for corn
and oat fibers. The combined intake of fats and fibers also
showed variable effect on the production of secondary bile
acids, that had the lowest levels at intake of small
amounts of fats and high amounts of fibers (1). Reddy’s
evidence raised many disputable issues referring to the
assessment of the preventive potential of fibers against
colorectal cancer.

The results rejecting the preventive effect of high fiber
intake came promptly. According to Albert et al, the
intake of more wheat fibers did not protect against 
colorectal adenoma recurrences (11), and other authors yet
in the same year denied the possibility for preventive role
of fruit and vegetable fibers (21, 12).

The increased incidence rate of colorectal cancer in the
USA was a challenge to the scientists and Forman et al
(2004) analyzed the results of four dietary-intervention 
studies on the possibilities for modulation of the risk at colo-
rectal risk cancer. Two of the studies on the role of fibers
showed negative results and the other two – positive. The
authors outlined the differences in the methodological
approaches as an important issue not enabling a correct
comparative assessment and underlining the necessity of 
further research (4).

The study presented by Haggar and Boushey on the
epidemiology of colorectal cancer, among the numerous
interesting findings about the morbidity, mortality rate,
survivability and risk factors, provided evidence on the
role of fibers as an important indicator in the assessment
of geographic differences in the prevalence of colorectal
carcinoma (22). This result was a proof outlining the role
of dietary traditions in the initiation of carcinogenesis.

A more recent case-control study - Fukuoka Colorectal
Cancer Study, covering 816 patients and 815 controls
with assessment of the nutrition including 148 food prod-
ucts in the diet did not show protective relationship
between dietary fibers and colorectal cancer. The authors

suggested only small reduction of risk of distal colorectal
carcinoma at rice consumption (5) and they also under-
lined the necessity of further complex studies.

The position of Hou et al was that colorectal cancer
could be prevented by diet and lifestyle modulation. The
researchers substantiated the effect of many dietary nutrients
and bioactive substances paying special attention to the role
of fibers in colorectal cancer. Although they outlined some
very wide cohort studies that did not find relationships
between fibers and colon cancer, the scientists noted that
multiple studies still confirmed a particular association
between dietary fibers intake and colorectal cancer. The
emphasis in their study was on aspirin that they recom-
mended as a preventive factors for the population groups at
high risk (14)).

The lack of scientific consensus on the problem 
provoked the conduction of various meta-analyses and
reviews. Tarraga Lopez et al in their comprehensive review
of scientific literature presented evidence on the specifics
of the primary and secondary prevention of colorectal 
cancer and in the overall scope of the two approaches they
included also the role of dietary fibers as a positive 
preventive factor (23). In this multispectral analysis they
also cited other studies that did not establish preventive
effect of dietary fibers (24, 25). The authors underlined
the existing danger of increased prevalence rate of the 
disease and the necessity to know and use the nutrition
factor aiming at reduction of morbidity and mortality rate.

One of the most recent reviews on nutrition and colo-
rectal cancer is that of Baena and Salinas who analyzed
in-depth the current scientific evidence covering a broad
spectrum of indicators characterizing foods and nutrition
in case of colorectal cancer. Referring to dietary fibers,
they noted the existence of various scientific evidence
and data both confirming and denying the preventive
potential of fibers for colorectal cancer. The authors 
stated in their conclusions that multiple studies were 
necessary to clarify the issue concerning not only fibers
but also all factors associated with nutrition and lifestyle
of patients and risk population groups (6).

CONCLUSIONS

The analysis of the published scientific evidence shows
that, in spite of the multiple studies, conducted during a
long period of time, the issue of the role of fibers in colo-
rectal cancer is still disputable. Almost all studies show the
lack of consensus and need of further investigations to 
provide correct explanation of the mechanisms for fibers 
preventive effect on colorectal cancer. The recommenda-
tions for intake of dietary fibers after surgical interventions
should be stated with great precaution because of their
direct effect on the colon. The lack of unified test models,
the significant methodological errors in the assessment of
the studied individuals’ nutrition as well as the differences
between the experimental and clinical trials formulate a
serious task to the scientists for further in-depth studies on
all dimensions of the issue “dietary fibers – carcinogenesis”.
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