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EVOLUTION OF DIETARY ANTIOXIDANTS S. Venturi & M. Venturi Servizio di Igiene, ASL, Pennabilli (RN) Italy; *Department of Oral Sciences, University of Bologna, Italy. E-mail: [email protected]



The evolution of oxygen-producing cells was probably one of the most significant events in the history of life. Oxygen is a potent oxidant whose accumulation in terrestrial atmosphere resulted from the development of photosynthesis over three billion years ago, in blue-green algae (Cyanobacteria), which were the most primitive oxygenic photosynthetic organisms. Brown algae (seaweeds) accumulate inorganic iodine to more than 30,000 times the concentration of this element in seawater, up to levels as high as 1-4 % of dry weight. Protective endogenous antioxidant enzymes and exogenous dietary antioxidants helped to prevent oxidative damage (1-2). In particular, mineral inorganic antioxidants present in the primitive sea, as some reduced compounds of metalloproteins of Rubidium, Vanadium, Zinc, Iron, Copper, Molybdenum, Selenium and Iodine, which play an important role in electron transfer and in redox chemical reactions. Most of these substances act in the cells as essential trace-elements in redox and antioxidant metalloenzymes. When about 500 million years ago plants and animals began to transfer from the sea to rivers and land, environmental deficiency of marine inorganic antioxidants and iodine, was a challenge to the evolution of terrestrial life (1). Terrestrial plants slowly optimized the production of “novel” endogenous organic antioxidants such as ascorbic acid, polyphenols, flavonoids, tocopherols etc. A few of these appeared more recently, in the last 200-50 million years ago, in fruits and flowers of angiosperm plants. In fact Angiosperms (the dominant type of plant today) and most of their
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antioxidant pigments evolved during the late Jurassic period. Plants employ antioxidants to defend their structures against reactive oxygen species (ROS) produced during photosynthesis (3), and formed a part of the human healthy diet. Chordates, the primitive vertebrates, began to use also the “novel” thyroidal follicles, as reservoir for iodine, and to use the thyroxine in order to transport antioxidant iodide. Iodide is one of the most abundant electron-rich essential element in the diet of marine and terrestrial organisms. Iodide, which acts as a primitive electron-donor through peroxidase enzymes, has an ancestral antioxidant function in all iodide-concentrating cells from primitive marine algae to more recent terrestrial vertebrates (2-3).



Recently, we hypothesized that in the wide range of antioxidants, there might be an “evolutionary hierarchy”, where the most ancient might be more essential than the recent antioxidants in the developing stages of animal and human organisms (3).
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