COMMENTARY

Proposal of next-generation medical
care “Mega-hydrogen Therapy”

Linus Pauling focused on the possibility of suppressing cancer
growth by the function of synthesizing collagen fibers of vitamin
C, and he advocated the idea of “Mega-vitamin Therapy.”" If
Linus Pauling had proposed “Mega-hydrogen Therapy” instead
of “Mega-vitamin Therapy,” his medical revolution would have
been fulfilled (Figure 1).

Hydroxyl radicals in mitochondria: There are various types of
reactive oxygen species (ROS) generated in mitochondria during
cellular respiration, this is not an exaggeration that the ROS that
causes cytotoxicity is only hydroxyl radical.? Although humans
have enzymes that scavenge some ROSs, we do not have enough
enzymes that specifically can scavenge hydroxyl radical which is
known to attack almost all components of cells and to cause aging
and diseases. The inside of mitochondria is a place where vari-
ous ROS are generated during respiration together with hydroxyl
radicals that are also generated.? In order to prevent and alleviate
disease, it is important to scavenge hydroxyl radicals effectively
not only at the cytoplasm, but also at the inside of organelles
including mitochondria and cell nucleus. The important key is-
sue is to establish a technique for scavenging hydroxyl radicals
entirely in the matrix of mitochondria.

Antioxidant and mitochondria: “Mega-vitamin Therapy” is use-
ful in preventing and treating illnesses by overdose of vitamins.*
An effect that can be expected from excessive intake of vitamin
Cis scavenging ROS. However, in order to deliver an antioxidant
to the specific site in mitochondria, special structure such as a
triphenylphosphonium cation or a mitochondrial signal peptide of
mitochondria-targeted peptides are required.’ On the other hand,
vitamins do not have such special structures. Although vitamins
can enter the cytoplasm, they cannot invade mitochondria. There

Figure 1: Large amounts of molecular hydrogen scavenge the hydroxyl
radicals generated inside the mitochondria and improve disease.

Note: Although vitamin C cannot penetrate into inside of mitochondria, inhaling
a large amount of hydrogen gas to eliminate hydroxyl radicals generated inside
mitochondria and suppressing mitochondrial dysfunction, the disease can be
prevented and ameliorated.

are antioxidants conjugated with triphenylphosphonium targeting
the inner mitochondrial membrane, and the effect of alleviating
diseases with these antioxidants have not been evaluated. Since
hydroxyl radicals generated in mitochondria cannot be scavenged
by vitamins, the effectiveness of vitamins against mitochondrial
oxidative stress damage is pessimistic.

Linus Pauling and “Mega-hydrogen Therapy”: In 1976, Cam-
eron and Pauling compared a vitamin C treated group (10 g/day) of
100 patients with advanced cancers of various kinds and a control
group of 1000 untreated. As a result, it was reported that these
patients who received vitamin C were in very good general condi-
tion.* However, since their report was a retrospective comparison
between selected study patients and historical control patients, their
report lacked scientific objectivity. Creagan et al.® re-verified the
Cameron and Pauling reports by a randomized double-blind com-
parison, but they failed to demonstrate perceptible antineoplastic
effects of high-dose vitamin C for advanced cancer.* Regarding
diseases other than cancer, there is also a report that there was
no improvement effect of vitamin C on nephropathy cystinosis.’
Furthermore, if vitamin C is excessively consumed when cells
are subjected to strong oxidative stress, vitamin C acts as a pro-
oxidant and promotes the generation of hydroxyl radicals.® As
described above, it has failed to demonstrate medicinal effects in
clinical trials for various pathological conditions including cancer
using vitamin C. There is no mechanism for vitamin C to allow
the antioxidant to deliver the internal matrix of mitochondria, that
to detect the source of hydroxyl radicals, and that to develop an
appropriate antioxidant that would alleviate the disease.

Molecular hydrogen medicine: Molecular hydrogen may be able
to overcome the above-mentioned weaknesses of conventional
antioxidants such as vitamins.> Molecular hydrogen medicine is
a field of study that has been rapidly developing and it has been
reported that intake of molecular hydrogen has an effect to al-
leviate diseases that are difficult to treat by the modern medicine
such as Parkinson’s disease and cancer.”'’

Since molecular hydrogen is the smallest diatomic molecule, it
easily permeates the cell membrane, enters mitochondria matrix,
reacts with hydroxyl radicals generated in mitochondria, and con-
verts hydroxyl radicals into water molecules by hydrogen atom
abstraction reaction of hydroxyl radicals.! Since the hydrogen-
hydrogen bond of the hydrogen molecule is a relatively strong
covalent bond, molecular hydrogen does not react with substances
constituting the cell other than the hydroxyl radical to cause
damage to the cell. Since the reaction product of hydrogen and
hydroxyl radicals is water, overdose of hydrogen will not cause
side effects like other antioxidants and pharmaceuticals."

Blautia Coccoides, which is also the most dominant bacterium
in human intestinal bacteria, has been reported that the number of
bacteria in the intestine is lower in the elderly than in children and
adults.'? Blautia Coccoides is a molecular hydrogen-producing
bacterium with hydrogenase, and there is a report focusing on the
relationship between the amount of molecular hydrogen produced
by the hydrogen-producing bacterium and sepsis.'* We believe that
the decrease in intestinal hydrogen-producing bacteria with aging
is nothing but a decrease in the amount of molecular hydrogen
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produced in the intestine. As hydrogen-producing bacteria de-
crease with age and the amount of molecular hydrogen generated
decreases, the amount of hydroxyl radicals generated throughout
the body also increases. Increasing hydroxyl radicals accelerates
aging, and it becomes easy to develop various diseases that are
difficult to cure.! If the amount of molecular hydrogen produced
in the intestine is reduced by decreasing hydrogen-producing
bacterium Blautia Coccoides, it becomes clear that there is a
strong relationship between the amount of molecular hydrogen
and longevity.

Mega-hydrogen Therapy: Here, we would like to advocate the
“Mega-hydrogen Therapy” that “We should actively take large
amounts of molecular hydrogen for disease prevention and im-
provement.” It is thought that humans have controlled hydroxyl
radicals generated in mitochondria by hydrogen generated in the
intestine from birth to death. However, molecular hydrogen pro-
duced by the hydrogen-producing bacterium alone is not enough to
prevent and improve aging and disease. Suppression of aging and
prevention of disease may be achieved by supplying of molecular
hydrogen which insufficient with the production by the hydrogen
producing bacterium. Moreover, even advance aging or disease
may be improved by a heavy dose of molecular hydrogen. As for
advanced cancer, there have been reports of successful control
of advanced cancer by inhalation of large amounts of hydrogen
gas. In addition, it has found that inhalation of hydrogen gas
significantly prevents the traumatic brain injury and found a new
method of using hydrogen gas inhalation in the medical field."* The
number of human cells is said to be approximately 37 trillion, and
each cell contains 300 to 400 mitochondria that are the source of
hydroxyl radicals. In order to eliminate hydroxyl radicals gener-
ated in all mitochondria, it is necessary to inhale a large amount
of molecular hydrogen and deliver molecular hydrogen to every
corner. “Mega-hydrogen Therapy” may be able to realize the
chronic inflammatory disease such as advanced cancer improve-
ment effect that cannot be achieved not only by “Mega-vitamin
Therapy,” but also by modern medicine.
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