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Introduction

Methodology

This year is the 100th anniversary of the vitamin E discovery which was found by Evans
and Bishop in 1922. The first vitamin E characterized was a-tocopherol, today its research
together with other tocopherols have accumulated to more than 50,000 publications, whereas
research on another vitamin E subclass called tocotrienols only picking up slowly in the last
three decades. Despite the facts that tocopherols and tocotrienols have been proven
possessing a huge diverse of physiological effects and clinical potentials, the precise
molecular or fundamental mechanisms how the vitamin E functions is still not fully established.
Fundamental homeostasis theory (FHT) is a novel theory, it theorizes that bioactive
substances such as vitamin E exhibits biological or physiological effects through fundamental
homeostatic actions, which are based on significant chemistry and biochemistry principles.
Specifically for tocotrienols, the FHT is underlying with several sub-theories to explicit the
involvement of fundamental and chemical species such as electron and proton in transfer
reactions, radicalization, oxidation-reduction, acidity-basicity, cofactoring, scavenging
processes, enzyme modulation and beyond. [Hew, VERISM, 2022]

Fundamental
homeostasis
theory
is
constructed based on some experimental results
obtained from chemistry and biochemistry
research of vitamin E in addition to hypothetical
models, including: (a) electron spin resonance
(ESR) studies of vitamin E particularly the palm oil
tocotrienols, (b) antioxidant activity and capacity
of the vitamin E isoforms and their radicals, (c)
product analysis of the oxidation of tocotrienols,
(d) reactions of tocotrienols with radicalgenerating aromatic compounds, (e) distribution
of dietary tocotrienols in animal models, (f)
preliminary in vitro enzymatic reactions [Hew,
1989; Hew et al., 1994; Hew, 1995].

Results
Various radicals generated from pure a-tocopherol
and tocotrienols have been detected by ESR
spectroscopy. a-Tocopheroxyl and a-tocotrienoxyl
radicals have same hyperfine splitting because of
their same chromanyl structures, their exceptional
stability is the key advantage for them to function
as an excellent antioxidant.

a-Tocopheroxyl radical

g-Tocotrienoxyl and d-tocotrienoxyl radicals are
much more unstable and reactive to form
dimers, the diphenyl ether dimers (DED) and
biphenyl dimers can also function as potential
antioxidants and synergists for the a-isoforms
to enhance their antioxidant activity and
probably some physiological properties.
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Lo w bioavailability of tocotrienols supplemented
to animals can be reasoned as disappearance
occurs during their functioning in various
physiological activities. A nother possibility is
the enzymatic conversion of tocotrienols to
tocopherols, and biomethylation of g-isoforms
and d-isoforms to a-isoforms.
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Discussion

Conclusions

Vitamin E is able to quench reactive radical initiators, including polyaromatic
compounds which are powerful electron acceptors and donors, by donating electron
or hydrogen atom from its phenoxyl group. The major oxidation products of vitamin E
are quinones formed via chemical or biochemical reactions, they have structures
similar to coenzyme Q and vitamin K thus may exhibit similar physiological properties
of these micronutrients. Vitamin E are also scavengers of various chemical species
such as hydride, methyl and reactive oxygen species. Hypothetically, tocotrienols
modulate certain enzyme activity by active-site binding and depriving reductants such
as NADPH which is required in many biosynthetic pathways and metabolic reactions.

Fundamental homeostasis theory is a general theory encompasses new concepts
on fundamental basis of chemistry and biochemistry in living systems, it is not
confined to vitamin E to explain its diverse physiological activities, but can also be
extended to elucidate all other compounds and biomolecules involving
fundamental and chemical species in biological processes. It can be applied to
investigate the etiology of various syndromes and diseases, including obesity,
inflammation and related diseases, cardiovascular diseases, cancers, viral
infections including COVID-19 and long Covid syndrome, various metabolic
syndromes and many other non-communicable diseases.
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