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INTRODUCTION
Over the past decade the world has seen an unprecedented explosion in the field of stem cell research.
Hardly a week passes by without an article in one of the main printed newspapers, describing a new
breakthrough involving stem cells. Stem cell research is arguably today one of the most prolific fields of
science. And yet, little of the available information has reached the general population – or even the
health profession – in a manner that allows people to clearly understand the basics as well as the
tremendous promise of stem cell research.
And at the center of all this development in stem cell research is a fundamental question that is rarely
talked about: if adult stem cells hold such a potential for tissue repair and regeneration, what about the
stem cells naturally present in the bloodstream and the bone marrow? If isolating stem cells from the bone
marrow and then reinjecting them in the bloodstream can hold such a potential for health, what about
simply supporting the natural release of the stem cells already present in the bone marrow? What is the
natural role of the stem cells normally present in the body? This line of study has led to what is referred to
as Endogenous Stem Cell Mobilization: the release of your own stem cells. The purpose of this article is to
describe the therapeutic potential of this approach.

WHAT IS A STEM CELL?
Stem cells are defined as cells with the unique capacity to self-replicate throughout the entire life of an
organism and to differentiate into cells of various tissues. Most cells of the body are specialized and play a
well-defined role in the body. For example, brain cells respond to electrical signals from other brain cells
through the release of neurotransmitters, cells of the retina are activated by light and pancreatic ß-cells
produce insulin. These cells, called somatic cells, will never differentiate into other types of cells or even
proliferate. By contrast, stem cells are primitive cells that remain undifferentiated until they receive a
signal prompting them to become various types of specialized cells.
Generally speaking, there are two types of stem cells: embryonic stem cells and adult stem cells.
Embryonic stem cells (ESC ) are cells extracted from the blastula, the very early embryo, while adult stem
cells (ASC) are stem cells found in the body after birth. The term “adult stem cells” does not refer to
characteristics associated with adulthood. Stem cells in the bone marrow of a newborn, for example, or
even stem cells found in the umbilical cord are referred to as adult stem cells.
Scientific Bias Against Adult Stem Cells
The manner with which stem cells have been defined has created a significant bias that has hindered the
development of adult stem cell research for a long time. Through the course of scientific investigations,

ESC became defined as cells having the ability to grow many generations in vitro, to maintain their
integrity after many generations, to become cells of virtually any tissue of the body and to form a teratoma
(a tumor) when injected in the body.
Initially this concept was meant to define all stem cells. However, at the time, when these methods were
used to investigate ASC, they were found to be very difficult to grow in vitro, they did not maintain their
integrity after many generations in vitro, they did not differentiate easily in vitro, and injection of ASC did
not lead to the formation of a teratoma. Therefore, for a long-time ASC were considered lesser stem cells
with very little capability and therapeutic potential. ASC certainly showed some level of “stemness”, as
evidenced by the ability of hematopoietic stem cells or blood adult stem cells to become red blood cells,
lymphocytes and platelets, but the belief that they were limited in their ability to become other types of
cells led to a general lack of investigation of their therapeutic potential. They were simply considered
lesser stem cells.
However, the potential of ASC has been clearly revealed over the past 15 years thanks to the work of
numerous scientific teams throughout the world. A large body of scientific data indicates that ASC have
capabilities comparable to ESC when studied in a living organism as opposed to a test tube. For example,
an ASC exposed to brain tissue will rapidly become a neuron or a glial cell,1,2 when exposed to liver tissue
ASC will rapidly become liver cells,3,4 and hair follicle stem cells can regenerate a sectioned spinal cord.5
In short, ASC can virtually become every cell type of the body, opening an entirely new path of research
in the field of health and wellness.6,7,8,9,10,11
The Potential of Adult Stem Cells
Today we know that ASC are undifferentiated or primitive cells that can self-renew and can differentiate
into specialized cells of various tissues. Though ASC are most predominantly found in the bone marrow,
they can also be isolated from various tissues such as the liver,12 the intestine,13 muscles,14 the brain,15 the
pancreas,16 as well as blood and many other tissues.17
The role of ASC found in tissues is to maintain and repair the tissue in which they are found, though local
stem cells appear to be involved only in relatively minor repair of the tissue in which they reside. In case
of major injury or degeneration, the need for stem cells far exceeds the number of stem cells available in
the tissue, and stem cells from the bone marrow (BMSC) are called to contribute to the repair process.
BMSC have traditionally been considered to have little potential for plasticity, being limited in their
development to red blood cells, lymphocytes, platelets, bone and connective tissue. However much
scientific work has been published over the past decade demonstrating the exceptional plasticity of
BMSC. After transplantation, bone marrow and enriched hematopoietic stem cells (HSC) were shown to
have the ability to become muscle cells,18 heart cells,19 endothelium capillary cells,20 liver cells,3 lung,21
gut 21 and skin cells,22 as well as neural cells.23

THE STEM CELL SYSTEM OF REPAIR
As mentioned previously, ASC are well known for their role in the constant renewal of blood cells (red
blood cells, lymphocytes and platelets) and the regeneration of bone, ligament, tendon and connective
tissues. But until recently it was believed that this was the extent of their ability to become other types of
cell.

So how was the true role of stem cells in the body discovered? How is it that with today’s level of
scientific sophistication, we only recently discovered this phenomenon? Because if we think about it
carefully, such a discovery amounts to nothing less than the discovery of a whole new system in the body!
A system is a tissue or organ or a set of tissues and organs comprised of specific cells that accomplish
specific tasks affecting other organs and tissues, aimed at supporting the health and survival of the whole
organism. For example, the cardiovascular system is comprised of the heart and its task is to pump blood
in order to deliver nutrients and oxygen to every cell of the body. The digestive system is comprised of the
stomach and intestine and its task is to digest food into absorbable nutrients in order to feed every cell of
the body. The endocrine system is comprised of several organs whose task is to secrete compounds called
hormones that modulate the functioning of other organs and tissues. For example, the pancreas secretes
insulin that allows the transport of glucose into cells, and the thyroid gland secretes thyroid hormones that
stimulate body metabolism. Regarding stem cells, we have the bone marrow that secretes CD34+ cells
that travel and migrate into damaged tissues, restoring optimal functioning. Science has discovered the
repair system of the body!
How can such a discovery have waited so long to be made? We can find the answer in the history of
science itself, where oftentimes breakthrough discoveries are only made once the necessary tools have
been developed. For example, how did we discover bacteria? After the development of the microscope.
The microscope was originally developed to count thread density in fabrics. One day, pushed by
curiosity, Antonie van Leeuwenhoek used his microscope to look at a drop of water and described for the
first time tiny microorganisms moving in the water. Bacteria were observed for the first time… and not
only were bacteria thus discovered, but we soon realized that bacteria are everywhere to be found.
The discovery of the role of stem cells in the body follows the same storyline. A spontaneously
fluorescent protein called green fluorescent protein (GFP) was isolated from the jellyfish Aequorea
victoria. Since GFP is a protein, it is possible to derive the DNA responsible for its production and to
incorporate the GFP-gene in the nucleus of a stem cell. In such case, all the cells derived from the original
fluorescent stem cell will be fluorescent. The discovery of GFP is of such importance that it was awarded
the 2008 Nobel Prize in chemistry.
When scientist began injecting fluorescent stem cells in irradiated animals –a treatment that kills all stem
cells in the body–, soon thereafter fluorescent tissue cells began to appear in various tissues. But more
importantly, if any specific tissue was injured or damaged, the area of the injury would soon begin to
display significant amounts of fluorescence. The injured area was being filled with new functional
specialized cells of that tissue, but the cells were fluorescent, indicating that they came from the bone
marrow. A process that until then had been virtually invisible suddenly became visible – a discovery that
is changing the very way in which we view biological science!
Thanks to the discovery of GFP, adult stem cells from the bone marrow have been shown to have the
ability to naturally become, in the body, cells of the liver, muscle, retina, kidney, pancreas, lung, skin and
even the brain … putting an end to the dogma that we are born with a set number of brain cells and that
the brain cannot regenerate. But the most fascinating observation emerging from these studies is that this
process is natural. After an injury or a simple stress in an organ, bone marrow stem cells travel to that
organ and play a crucial role in the process of tissue repair.
The Stem Cell System of Repair
Have you ever wondered what happens when you cut or burn your skin or break a bone? How does the
body repair itself? The conventional view is that skin cells called fibroblasts create an extracellular matrix

made of collagen, on which epithelial cells proliferate and migrate to reconstitute the damaged tissue.
Although this process appears to explain the phenomenon of repair in small superficial injuries, it cannot
account for the repair of more significant tissue damage. First, epithelial cells do not have the ability to
differentiate into all the various cell types involved in the repair of complex tissues. For example, when
considering skin repair, the newly formed skin will contain hair follicles, sebaceous glands, and sweat
glands, and epithelial cells do not have the ability to become such cells. And second, epithelial cells or
other cell types generally do not proliferate at a rate that can account for the rapid repair process taking
place in various tissues.
What has emerged over the past few years, through a vast body of scientific literature, is the novel view
that the process of repair and renewal taking place in the body involves bone marrow stem cells. In brief,
when a tissue is subjected to significant stress, stem cells originating from the bone marrow migrate to the
tissue, proliferate and differentiate into cells of that tissue, thereby supporting the repair process.24 This
natural process of repair has been described in many tissues and organs of the body. It is the natural
process of tissue repair taking place in the body every day of our lives, from the day we are born!
Let’s briefly describe this process that takes place any time a tissue is exposed to stress and needs repair.
A few hours after an instance of tissue stress or damage, the affected tissue releases a compound called
Granulocyte Colony-Stimulating Factor (G-CSF).25 G-CSF is well known to trigger stem cell release
from the bone marrow. G-CSF is routinely used prior to cancer treatments involving chemotherapy or
radiation. Since such treatments are known to kill all stem cells in the body, requiring stem cell
transplantation after the treatment, G-CSF is commonly injected into cancer patients to trigger stem cell
release from the bone marrow in order to harvest and cryo-preserve stem cells. After the treatment, the
stem cells are thawed and re-injected in the patient to reconstitute the bone marrow.
After tissue damage, as its concentration slowly and naturally increases in the blood, G-CSF triggers the
release of stem cells from the bone marrow, increasing the number of stem cells circulating in the blood.25
Much scientific evidence indicates that this aspect is probably the most crucial part of the whole process.
Increasing the number of circulating stem cells means that more stem cells are available to migrate in the
damaged tissue.
Soon afterward, the affected tissue releases a unique compound called Stromal-Derived Factor-1 (SDF1).26 SDF-1 is the only compound known to attract stem cells. When SDF-1 binds to CXCR4, a receptor
present on the surface of stem cells, this binding process triggers the expression of adhesion molecules on
the surface of the cell. Therefore, as SDF-1 diffuses from the affected area to the blood circulation and as
stem cells circulating in the blood travel through the affected tissue, the binding of SDF-1 to CXCR4
triggers the adhesion of stem cells to the capillary wall and subsequently their migration into the tissue.27
When they arrive in the target tissue, stem cells proliferate and then differentiate into cells of that tissue,
thereby assisting in the repair of the tissue.28
This whole process has now been demonstrated in numerous studies and stem cells have been shown to
participate to the repair of muscles, bone, pancreas, brain, skin, liver, intestine, lung … virtually every
organ and tissue of the body!17
In this whole process, the number of stem cells circulating in the bloodstream appears to be the most
important factor. When the level of circulating stem cells was measured in the bloodstream of individuals
who suffered an injury, the individuals who had the largest number of stem cells on the day of their injury
showed the fastest and greatest recovery.29 Likewise, when the number of stem cells was quantified in
the bloodstream of nearly 500 individuals and their health condition was monitored for one year, the
individuals with a larger number of stem cells in their blood showed a greater level of health.30 In other

words, more stem cells circulating in the bloodstream means more stem cells available to migrate into
tissues that might need assistance.
Safe Daily Stem Cell Support, A Novel Approach to Wellness
All these discoveries surround the work I have done on a little known aquatic botanical called
Aphanizomenon flos-aquae (AFA). AFA has been in the marketplace for nearly 3 decades and people
consuming it have reported a wide variety of health benefits. These benefits were initially classified into
three broad categories: 1) benefits on the immune system, 2) anti-inflammatory properties, and 3)
increase in mental clarity and a sense of mental energy. Over the years, specific compounds were
identified in AFA that partially explained the reported benefits.31
1) AFA contains a polysaccharide that supports the activation of a specific type of lymphocyte called
natural killer (NK) cells,32 as well as their migration out of the blood into tissues.33 It is in the
tissues that NK cells can carry out their specific task of scavenging and killing dysfunctional cells.
AFA was also shown to stimulate macrophage activity, macrophages being the first line of defense
of the human body.32
2) AFA contains a blue pigment called phycocyanin. In the living AFA cell, phycocyanin acts as a
powerful antioxidant.34 But aside from its antioxidant properties, phycocyanin strongly supports a
healthy inflammatory process.35,36
3) AFA contains a unique compound called phenylethylamine (PEA). PEA is a natural compound
produced by the brain when one is in love or content; in chemistry it is called the “molecule of
love”. A deficiency in PEA has been associated with poor concentration, low mood and even at
times depression, and oral consumption of PEA has been shown to alleviate these conditions.37,38
The most common benefit reported by people consuming AFA is an increase in mental energy and
clarity. Oral intake of PEA may also support a healthier sleep pattern.
But throughout the years, people also reported a wide range of health benefits touching various aspects of
human physiology that could not be fully explained by the presence of these compounds. How one single
botanical product could produce so many benefits remained a mystery for many years, until the recent
discovery that AFA contains a compound defined as an L-selectin ligand that triggers stem cell release
from the bone marrow.
L-selectin is an adhesion molecule that plays a critical role in the maintenance of stem cells in the bone
marrow.39 Blocking L-selectin increases the probability that a stem cell gets released from the bone
marrow.40 We have developed a proprietary concentrate of AFA that concentrates the L-selectin ligand.
Feeding one gram of this AFA concentrate to individuals was shown to increase the number of circulating
CD34+ stem cells and endothelial progenitor cells by 50% and 80%, respectively, a few hours after
consumption. It is difficult to estimate exactly how many stem cells have been released, as many of the
released stem cells also migrate in tissues. But considering the area under the curve, this corresponds to
adding approximately 4-8 million new stem cells to the bloodstream.41 While supporting the natural
renewal system, such increase is well within normal physiological range of the body and presents no risk
for the body.
After having developed and validated the method to quantify moderate fluctuations in the number of
circulating stem cells, we then began to look at other plants that had been historically associated with a
broad variety in health benefits, with the hypothesis that one of their mechanisms of action could be the
mobilization of bone marrow stem cells. Through this work we have identified that fucoidan from the
seaweed Undaria pinnatifida, also known in Japanese cuisine as wakame, works by increasing the

baseline number of circulating stem cells over time. 42 An extract of echinacea was also shown to support
stem cell release from the bone marrow. 43 Likewise, extracts of various species of aloe were shown to
support hematopoiesis and increase the number of circulating stem cells.44,45,46 On the other hand specific
extracts of (1,3)-(1,6)-beta-glucan have been shown to support the migration of stem cells into tissues.47
Supporting the natural release of stem cells from the bone marrow provides for mild and safe daily support
of stem cell physiology. Supporting stem cell physiology is a new paradigm in health and wellness, and
much scientific evidence indicates that this may very well be the best strategy to assist the body in
maintaining optimal health.

STEM CELLS AND HEALTH
The discovery that increasing the number of circulating stem cells equates to greater health, coupled with
the discovery of natural compounds that support the release of stem cells from the bone marrow and their
migration into tissues, offers a new strategy in the pursuit of health and wellness. In theory, since BMSC
have the ability of becoming virtually any cells of the body, supporting stem cell release and migration has
the potential of supporting all aspects of human health. BMSC have been shown to support the health of
the nervous system,48,49,50,51,52 cardiac function,53,54,55 liver function,56 pancreatic function,57,58,59 kidney
function,60,61 as well as lung,62,63 skin,64,65 and bone health.66,67 In essence the discovery of the role of
stem cells in the body leads to a broader understanding of how the body takes care of itself, opening
exciting avenues in our quest for optimal health.
A New Paradigm
The discovery that BMSC constitute the natural repair and renewal system of the body has paved the way
to a new paradigm in health and wellness. Once we understand that every day of our lives the role of stem
cells is to patrol the body and migrate into areas needing assistance, then we realize that supporting stem
cell physiology is the best strategy to maintain optimal health. Health problems do not begin the day we
receive a diagnosis or the day we suddenly decide that we have had enough, that quality of life has
decreased to a level we are no longer willing to accept, at which point we decide to go and see the
doctor… health problems begin to develop years if not decades before we experience the real problem.
As mentioned previously, the number of stem cells circulating in the bloodstream has been shown to be a
determinant factor for overall health. More stem cells circulating in the blood equates to greater health, as
more stem cells are available for the day-to-day natural process of repair in the whole body. Therefore,
supporting the release of stem cells from the bone marrow and their migration into tissue on a daily basis
constitutes one of the most promising ways of helping the body regain and maintain optimal health.
The discovery of the natural renewal system of the body, along with the discovery of natural products that
support stem cell function, opens the door to a novel way of looking at health. Instead of looking at health
as an absence of illness and at any health-promoting strategy as a way to postpone illnesses, we can begin
to look at health as a natural process, an intrinsic ability of the body. The human body possesses the
natural ability to remain healthy, and supporting this natural ability by increasing the number of
circulating stem cells is logically the best way to enjoy optimal health.
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