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Epigenetics and Dietary Factors: Colorectal Cancer
Observational studies lend support to the impact of environmental factors, especially diet,
on colorectal cancer (CRC) carcinogenesis. Advances have been made in understanding
the biology of CRC carcinogenesis, in particular, epigenetic modifications such as DNA
methylation. Compared with other human cancers, promoter gene methylation occurs
most commonly within the gastrointestinal tract. Emerging data suggest the direct
influence of certain micronutrients, such as folic acid and selenium, on DNA
methylation. A review of these dietary factors was published in 2008 in the journal
Epigenetics. REF #1

The Role of Maternal Nutrition on Disease Susceptibility Later in Life
Major epigenetic programming events take place during gametogenesis and fetal
development and are thought to have long-lasting consequences on adult health. Post-
translational modifications of histones are the subject of intensive investigations with the
aim of decoding how they regulate, alone or in combination, chromatin structure,
genomic stability, and gene expression. REF #2

In a review paper published in the New England Journal of Medicine in 2008, a group of
international researchers state that many lines of evidence, including epidemiologic data
and data from extensive clinical and experimental studies, indicate that early life events
play a powerful role in influencing later susceptibility to certain chronic diseases. They
contend that both the genome and the epigenome interactively influence the mature
phenotype and determine sensitivity to later environmental factors and the subsequent
risk of disease. In this review, the authors synthesize evidence from several disciplines to
support the contention that environmental factors acting during development should be
accorded greater weight in models of disease causation. REF #3

Epigenetic Modulation and Metabolic Syndrome
The relevance of epigenetics to the metabolic syndrome and how it may affect cancer is
beginning to capture the interest of the scientific community. Dr. Bland discusses a
review published in the American Journal of Clinical Nutrition in 2007 that focuses on
data supporting the hypothesis that diet-induced changes in epigenetic programming
during fetal and postnatal development may precipitate the metabolic syndrome. REF #4

B-Vitamins and Disease Causality
Genetic information has already contributed greatly to the understanding of B-vitamin
metabolism and the heterogeneity of responses to intake. It has the potential to provide
further nutritional insights and to assist in the elucidation of causal mechanisms. Dr.
Bland cites an article published in the Proceedings of the Nutrition Society in his
discussion of research pertaining to epigenetics and disease development. REF #5



New Article by Dr. Bland
Dr. Bland discusses a recent editorial he wrote for Alternative Therapies in Health and
Medicine titled “The Future of Nutritional Pharmacology.”In this article, Dr. Bland takes
the reader through the lineage of the field of nutrient pharmacology and addresses the
question: As the basic science of nutrigenomics unfolds in the 21st century, how will it be
applied to improve health outcomes? REF #6

Follow-Up on Hormesis: Dietary and Environmental
As a follow-up to his interview with Dr. Edward Calabrese in the October 2008 issue of
FMU, Dr. Bland discusses new articles related to the concept of hormetic dietary
phytochemicals. Researchers from the National Institute on Aging have published an
article in Neuromolecular Medicine that discusses emerging findings suggesting that
several dietary phytochemicals benefit the nervous system and, when consumed
regularly, may reduce the risk of disorders such as Alzheimer’s and Parkinson’s diseases. 
In this article, the authors describe the hormesis hypothesis of phytochemical actions with
a focus on the Nrf2/ARE signaling pathway as a prototypical example of a
neuroprotective mechanism of action of specific dietary phytochemicals. REF #7

The Mediterranean diet is rich in phytochemicals and there is now some consensus about
recommending it for the prevention of coronary heart disease (CHD) and cancer. A new
article by Dr. Michelle de Lorgeril and Dr. Patricia Salen titled “The Mediterranean Diet: 
Rationale and Evidence for its Benefit” has recently been published. This article focuses
on how the many micro- and macronutrients characteristic of the Mediterranean diet
interact in a synergistic way to induce states of resistance to chronic diseases. REF #8

In the September 17, 2008 issue of the Journal of the American Medical Association,
Lang, et al published the results of a study using data from the National Health and
Nutrition Examination Survey 2003-2004 on the association of urinary bisphenol A
(BPA) concentration with medical disorders and laboratory abnormalities in adults. In an
editorial response, authors Frederick vom Saal, PhD, and John Peterson Myers, PhD, call
for follow-up longitudinal studies to be made a high priority based on the findings of
Lang and colleagues suggesting that BPA is linked to some of the most significant and
economically burdensome human diseases. The authors urge US regulatory agencies to
declare BPA a “toxic chemical” requiring aggressive action to limit human and
environmental exposures. REF #9-10

Dr. Bland concludes this discussion by referring to two additional and recent studies on
the Mediterranean diet, one showing reduced prevalence of clustered cardiovascular risk
factors, and the other addressing the association between dietary patterns and indices of
bone mass in a sample of Mediterranean women. REF #12-13
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Dr. Michael Skinner is a reproductive biologist whose laboratory has been based at
Washington State University (WSU) in Pullman, WA since 1996, when Dr. Skinner was
recruited by Washington State University to form and direct the Center for Reproductive
Biology, a joint center with WSU and the University of Idaho (UI). In 2002, Dr. Skinner
also established the Center for Integrated Biotechnology. The WSU and UI Center for
Reproductive Biology is the largest university-based reproductive biology research center
in the world. It currently has program areas including testis biology, fish reproduction,
reproductive toxicology, and plant reproduction. The WSU Center for Integrated
Biotechnology research program project areas provide an interdisciplinary integration of
research in the biotechnology area.

Dr. Skinner’s laboratory has had a long-standing research program to study gonadal
development and function on a molecular level. More recently, the ability of
environmental factors to act on gonadal development has been shown to cause epigenetic
transgenerational disease. Dr. Skinner and his colleagues have found that environmental
toxicants (i.e. endocrine disruptors) have the ability to modify local cell-cell interactions
in the testis and ovary. Further study of this phenomena and its impact on disease
etiology is in progress.

Dr. Bland and Dr. Skinner discuss his background, including details of a 2005 article
published in Science magazine. They discuss supportive evidence for epigenetics as a
mode of action, including the research of Dr. Randy Jirtle at Duke University and Dr.
Marcus Pembrey in England. Dr. Skinner provides a brief history of the field of
epigenetics, which actually dates back to research begun in the 1940s. They also look
toward the future, and discuss Dr. Skinner’s thoughts on future directions for epigenetics 
research. REF #13-18
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