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Abstract: A unique feature of bioactive food ingredients is their broad antioxidant function.
Antioxidants having a wide spectrum of chemical structure and activity beyond basic nutrition;
display different health benefits by the prevention and progression of chronic diseases. Functional
food components are capable of enhancing the natural antioxidant defense system by scavenging
reactive oxygen and nitrogen species, protecting and repairing DNA damage, as well as modulating
the signal transduction pathways and gene expression. Major pathways affected by bioactive food
ingredients include the pro-inflammatory pathways regulated by nuclear factor kappa B (NF- B),
as well as those associated with cytokines and chemokines. The present review summarizes
the importance of plant bioactives and their roles in the regulation of inflammatory pathways.
Bioactives influence several physiological processes such as gene expression, cell cycle regulation,
cell proliferation, cell migration, etc., resulting in cancer prevention. Cancer initiation is associated
with changes in metabolic pathways such as glucose metabolism, and the effect of bioactives in
normalizing this process has been provided. Initiation and progression of inflammatory bowel
diseases (IBD) which increase the chances of developing of colorectal cancers can be downregulated
by plant bioactives. Several aspects of the potential roles of microRNAs and epigenetic modifications
in the development of cancers have also been presented.
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1. Introduction

According to World Health Organization, cancer is the second cause of death globally after
cardiovascular diseases. An estimated 8.2 million people die from cancer each year, representing 13% of
all deaths worldwide [1]. Cancer results from uncontrolled rapid division of malignant cells that grow
beyond their usual boundaries. Unlike normal cells, cancerous cells do not respond to the controlling
signals; consequently, they grow and divide in an uncontrolled manner, infecting normal tissues and
organs, and in some cases, ultimately spreading throughout the body. This feature is reflected in
several aspects of cell behavior that distinguish cancer cells from their normal counterparts [2].

There are over 100 different types of cancers [3]. The type of the cell that tumors originate from
classifies cancers. Carcinomas, cancers derived from epithelial cells of breast, prostate, lung, pancreas
and colon, cause ~90% of all human deaths from cancer; lymphomas are cancers of the immune organs
such as spleen, white blood cells and lymph glands; leukemias are cancers of blood forming bone
marrow; sarcomas are cancers of fibrous connective tissues of bone, cartilage, fat tissue, muscle and
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