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PALM TOCOTRIENOL COMPLEX & SUPER ANTIOXIDANT PROPERTY





Vitamin E is well known for its antioxidant property (1). This property depends primarily on the phenolic group in the chromanol ring, rather than the side-chain (3,4). Tocotrienols, like tocopherols, are capable of scavenging and quenching reactive oxygen species, also known as free radicals. Their antioxidative activity, however, resides mainly with its “chain-breaking” property, which neutralizes peroxyl and alkoxyl radicals generated during lipid peroxidation (1, 5). Peroxidation of membrane lipids is known to modify and inactivate cellular components, which can have damaging effects on crucial cellular factors leading to disease. 





In the case of LDL-lipids, peroxidation has emerged as the initiating step in the pathogenesis of atherosclerosis. Such modification of LDL causes recognition of the particle by the scavenger cell receptor (i.e. a LDL-receptor independent pathway) present on macrophages. This pathway is unregulated and nonsaturable which consequently leads to massive deposition of cholesterol into these cells. This is typically associated with the formation of foam cells in the atherosclerotic lesion (6). Support of this role was found based upon evidence that (-tocopherol could inhibit atherosclerosis in both animal and human models (2, 7, 8).





For many years, (-tocopherol was generally considered the most potent antioxidant against lipid peroxidation in the vitamin E group (9). Recently, however, there has been considerable discrepancy in its relative antioxidant effectiveness when compared to other isomers. On one hand, (-tocopherol was found to be more potent than (-tocopherol particularly in its interaction with reactive nitrogen oxide species (10). On the other hand, (-tocotrienol was also found to be a better antioxidant than (-tocopherol (11, 12). Notably, Serbinova et al. (11), observed a remarkably higher antioxidant activity (40 – 60 times) with tocotrienol against lipid peroxidation in rat liver microsomes than with (-tocopherol. 





Kamat and Devasagayam (13) observed similar results with palm tocotrienol complex in rat brain mitochondria and noted a stronger effect with (-tocotrienol. Delta-tocotrienol with the least steric hindrance to the hydroxyl-group (- OH) on the chromanol ring, has the highest antioxidant potency. In an elaborate study, a number of mechanisms were shown to contribute to its higher antioxidant activity compared to (-tocopherol, including: a) a more uniform distribution in the membrane lipid bilayer, b) a more efficient interaction of the chromanol ring with lipid radicals, and c) a higher recycling efficiency from chromanoxyl radicals.





The tocotrienols’ greater mobility through the cell membranes also allow them to get “recharged” or “regenerated” more quickly by vitamin C, glutathione or Co-Q10. This “regeneration” effect as part of the “antioxidant network” is vital to its antioxidant power. 





Serbinova et al. (14) also noted that tocotrienol was more efficient than (-tocopherol in the protection of the rat heart against oxidative stress induced by ischemia-reperfusion. Taken together, the recognition that tocotrienol has superior antioxidant activity may have important clinical implication. It may prove to be a more potent inhibitor against LDL oxidation in viv.





For further information, visit the educational website on tocotrienol : www.tocotrienol.org�
�
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