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Dr. Gary L. Samuelson has a PhD in Atomic/Medical Physics 
from the University of Utah. He is focussed on the advancement 

of promising technologies addressing the major health concerns of our 
time. He works as an independent science consultant to a variety of 
companies in the nanotechnology and health science industries. He 
recently received a national award for excellence in teaching physics. 

Dr. Samuelson has written a short book written for the lay person, 
The Science of Healing Revealed - New Insights Into Redox Signaling, 
explaining the process of healing in the human body at the molecular 
level. Healing, it turns out, depends on a class of simple molecules 
made from salt and water called redox signaling molecules. Until re-
cently redox signaling molecules were thought to be a waste byproduct 
of the process in our mitochondria that produces energy. 

Within the last six years there has been an explosion of interest 
in research labs and universities around the world into signaling 
molecules. What was once thought to be the cellular equivalent of 
exhaust coming out of your car tailpipe turns out to be the founda-
tion for intra- and inter-cellular communication as well as the body’s 
first line of defense against viruses and pathogens. It’s as if you could 
call the fire department on your cell phone then turn around and use 
your cell phone as a fire extinguisher! Remarkably, all forms of life on 
earth depend on redox signaling molecules.

What follows are selected highlights from Dr. Samuelson’s book. 
Reference page numbers are included at the end of each quote.

             •

• Emerging science from the past five years has solidly estab-
lished that the chemical balance of small reactive redox messengers 
is essential to the healing process and the regulation of the immune 
system. p.27

• Imagine the profound implications of being able to manage and 
control the healing process. p.49

• It is extremely rare to find a molecule that has applications for 
a broad range of medical conditions. Penicillin is an example of an 
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extremely rare find. In the case of penicillin, a whole new field of 
‘miracle drugs’ was opened up that was beneficial against several types 
of infectious diseases. p.49

• The emerging science of redox signaling regulation has the 
potential to open up a very broad and fruitful field of possibilities in 
all fields of medical and nutritional science. It represents previously 
unexplored pathways where families of redox messengers can be used, 
possibly in conjunction with other messengers can be used, possibly 
in conjunction with other messenger molecules, to affect a broad 
range of healing and immune function in every part of the body. p.50

• The emerging field of redox signaling deals with biological redox 
messengers that are absolutely fundamental to the healing process in 
all higher forms of life. If this field can be exploited, then the benefits 
would be as broad and far-reaching as could possibly be hoped for. 
Oxidative stress (the accumulation of oxidants), for example, manifests 
itself in almost every known health condition. Starting with the brain: 
brain damage from strokes or head injuries, neurological deteriora-
tion, addiction and alcohol withdrawal symptoms, seizure triggers 
and so on all are related to excessive oxidative stress and associated 
brain cell death. Skin damage, infections, aging and tissue degrada-
tion all have oxidative stress at their root. Organ damage, digestive 
problems, autoimmune problems, allergies, nose and throat condi-
tions, cardiovascular problems and abnormal growths all have been 
linked to abnormal oxidative stress conditions. And the list goes on 
and on. p.50

• Although the potential is there, there are several hurdles involved 
with the practical development of these redox signaling technolo-
gies. By their very nature, redox messengers do not fit the model for 
traditional therapeutic development. They are unstable, reactive, 
toxic (if unbalanced or contaminated), and they involve a balanced 
mixture of several different kinds of reactive molecules. These quali-
ties make them hard to produce, package, transport and get into the 
body. These hurdles are not insurmountable; literally hundreds of 
researchers are working on these problems all over the world. A few 
of these researchers have been able to stabilize nitric oxide (an oxida-
tive component) with molecular complexes that are stable for several 
seconds and able to be absorbed and effective against leukemia cells 
in the laboratory. p.50
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• Oxidative compounds that are lethal to microbes but that can 
be tolerated by healthy tissues are used by the immune system in this 
process. If these components could be stabilized outside of the body, 
they could be used as potent antimicrobials. Not only would they kill 
microbes, but they would also serve to elevate the body’s own natural 
immune and healing responses without causing and possibly reducing 
excessive inflammation. p.52

• The redox-induced messengers that regulate healing have access 
to some of the genetic buttons that increase DNA repair, strengthen 
intercellular communications, increase and enhance antioxidant action, 
help clean up dead and dysfunctional cells and thereby strengthen and 
speed the healing process. All of these things are generally advanta-
geous in the healing process. p.53

• Besides accelerating healing, increasing the amount of certain 
types of these messengers helps strengthen the signals that the immune 
system needs to function properly. This action is useful especially if 
the immune system is not responding correctly. The redox messengers 
have the advantage that they help the cells increase the reception of 
certain signaling messengers that are already being sent as well as 
heightening the signaling process related to healing. This helps the 
immune system to respond more accurately. p.53

• The beneficial function of oxidative stress lies in helping the 
body identify damaged and dysfunctional cells. Once in awhile, dys-
functional cells will sneak under the radar if their internal damage is 
not large enough to trigger a full-fledged response. If all is ‘business 
as usual,’ then these undetected dysfunctional cells will remain un-
detected and will eventually divide and produce two dysfunctional 
cells. As time goes on the dysfunctional cells continue dividing and 
the marginally damaged tissues spread. ‘Age spots,’ moles and loose 
skin are visible manifestations of this phenomenon. Sometimes more 
serious conditions occur that cause the growth rate of damaged tis-
sue to increase, this is called ‘neoplastic growth’ and can lead to even 
more serious tissue dysfunction. Degraded tissues are also the cause 
for some of the more common visible signs of aging. p.54

• Again, redox-induced messengers have an advantage in helping 
the body detect and eliminate dysfunctional cells. The same mes-



5 

sengers that speed healing by increasing the intensity of the signals 
between cells, also can help the healthy cells to better indentify the 
weak signals of dysfunctional cells. The healthy cells then can respond 
to these signals and send out the messengers necessary to eliminate 
the dysfunctional cells and replace them (hopefully) with healthier 
cells. If a stable redox-based messenger can be found, the same s 
would accelerate healing, it could be administered systemically and 
would contribute to the detection and elimination of dysfunctional 
cells throughout the whole body. p.54

• Cardiovascular health is also in the crosshairs of these new tech-
nologies. Efficient vascular function and regeneration relies heavily on 
the redox signaling processes. The smooth muscle cells that cause veins 
to constrict and shrink are stimulated by certain redox messengers. 
The growth of new capillary veins to more efficiently supply oxygen to 
the tissues is also under redox messenger control. Even the messages 
that effect the ‘adhesion’ of immune cells to cell walls, allowing them 
to seep out of veins, is under this control. Plaques in the arteries are 
caused by the buildup of these immune cells that pass through layers 
of the arterial wall. The redox oxidation states of cholesterol and fatty 
acids in smooth muscle layer (and others) in the veins causes them to 
inflate and bulge outward with the blood pressure. p.55

• Much research has been done and remains to be done as to the 
reaction of vascular tissues to certain varieties of redox messengers 
(like oxidants and reductants). Again, a stable balanced redox signal-
ing mixture that would survive in the blood, increase the intercellular 
signaling intensity and stimulate healing could be beneficial; espe-
cially in helping to heal damaged layers in the walls of the veins and 
in stimulating new capillary growth to oxygen-deficient tissues. p.55

• It is apparent that the applications for redox signaling messen-
gers listed above, outlining just a few of the possible positive health 
benefits, promises significant advances for health care in the future. 
There are many other applications that have yet to be explored, cover-
ing most all of the major fields of medicine. The promised benefits are 
so broad and far-reaching, that it is virtually hard to ignore. Whole 
departments of universities, thousands of researchers, hundreds of 
research projects and papers, books, and several dedicated conferences 
are now focusing in on redox regulation in our bodies. In fact, the 
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dominant theory of how we age and die is now based on the effects 
of spreading cellular inefficiencies causing the gradual build-up of 
oxidants in our bodies; that in turn speeds us toward our end. The 
implications are ominous. p.55

• We have discovered, from all this research, that redox signaling 
is basically fundamental to life itself, from the most primitive to the 
most advanced forms. It regulates the very processes that allow life 
to heal itself, defend itself and thrive in adverse environments. It hits 
upon the very mysteries of life itself. It deserves our attention and 
will continue to receive our attention for many years to come. It may 
even explain how we age and die. This is the way that nature made 
it to be. p.55

You can order copies of Dr. Samuelson’s book from the ASEA book-
store:  http://aseastore.soundconcepts.com/p/ASB001
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