STEM CELL THERAPY
e A RISING TIDE

\“\\ HOW STEM CELLS ARE
T _\“\\ DISRUPTING MEDICINE
S : AND TRANSFORMING LIVES

S

-

NEIL H RIORDAN PA, PhD




“Neil takes readers on a riveting journey through the past, present and future of stem cell
therapy. His well-researched, educational and entertaining book could change your life.
I highly recommend it.”

Tony Robbins, NY Times #1 Bestselling Author

“100 years old will soon become the new 60. Stem cells are a key therapeutic to enable
this future. Dr. Riordan’s book is your guide to why this is true and how you will benefit.
A must read for anyone who cares about extending their healthy lifespan.”

Peter H. Diamandis, MD; Founder, XPRIZE & Singularity University; Co-Founder,
Human Longevity, Inc.; Author of NY Times Best Sellers Abundance and Bold

Stem cells are the repair cells of your body. When there aren’t enough of them, or
they aren’t working properly, chronic diseases can manifest and persist.

From industry leaders, sport stars, and Hollywood icons to thousands of everyday,
ordinary people, stem cell therapy has helped when standard medicine failed.
Many of them had lost hope. These are their stories.

Neil H Riordan, author of MSC: Clinical Evidence Leading Medicine’s Next Frontier,
the definitive textbook on clinical stem cell therapy, brings you an easy-to-read
book about how and why stem cells work, and why they're the wave of the future.

“I'm the luckiest guy in the world. Stem cells have given me my life back.”
Sam Harrell - Football coach and Multiple Sclerosis patient

“I never want to go back to autism before stem cells.”
Marty Kelly - Parent of a child with autism

NEIL H RIORDAN, PA, PhD

Neil H Riordan is an accomplished scientist and developer of
regenerative medicine therapeutics, with more than 70 peer
reviewed publications and more than 40 patents and patent
applications to his credit. He is the author of MSC: Clinical
Evidence Leading Medicine’s Next Frontier, a groundbreaking
compilation of stem cell studies for more than 30 medical
conditions, with over 800 references to peer-reviewed articles. Dr.
Riordan founded Medistem Panama, a leading stem cell
laboratory and research facility that is ISO 9001 certified and fully
licensed by the Panamanian Ministry of Health. He also founded
the Stem Cell Institute in Panama, where his mesenchymal stem
cell technologies continue to be implemented in patients, now
numbering in the thousands, with autoimmune and degenerative
diseases and injuries.
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Foreword

As I read this book, I became very emotional. I had to go back about 28 years
ago when my wife and I sat in a doctor’s office and listened to a neurologist
list in grim detail how our beautiful three-year-old son Ryan would spend
his next 20 years. The doctor told us there was nothing that they could do at
that time. He suggested that we do everything we could to keep Ryan active
in order to maintain the strength he had as long as possible. And hopefully
in the next 20 years they might find a cure for muscular dystrophy. The
prognosis changed our lives forever. It was a very painful time for all of us.

As I continued to read about all of the patients who have been treated
by Dr. Riordan, I realized that we all had one thing in common: traditional
medicine had given up on us. There was nothing that could be done. Our
own government, founded on the premise of life, liberty, and the pursuit of
happiness, had evolved into overreaching bureaucracy that would attempt to
prevent us from seeking lifesaving alternative treatments.

But once again, we all had something else in common. We found a man
who was willing to do everything in his power to offer us options and give us
hope for the future of our loved ones. Dr. Riordan has truly dedicated himself
to his profession as a medical pioneer. He has sacrificed everything he has
to give those who have been told there are no options a fighting chance and
real hope for the future.
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Dr. Riordan has never wavered in the face of scrutiny. It takes true courage
to stand up to the often judgmental “traditional” medical community—those
who act offended when you suggest that there might be a different way.

Fortunately for all of us, Dr. Riordan had the foresight to look beyond
the walls of traditional medicine and fight the fight for us. I encourage you
to read this book, and not just the chapters related to your condition. As a
whole, the book lays out Dr. Riordan’s courageous and successful journey
through his stories and the stories of his patients.

Thank you, Dr. Riordan, for all that you have done for us and our families.
You truly are a hero!

George Benton, Ryan’s father
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Introduction

BY ARNOLD CAPLAN, PHD

Neil Riordan, PhD, PA is a pioneer of the highest order, in some ways like
John Glenn or Neil Armstrong. Neil has ventured where the routes were
uncharted and the dangers huge. His rocket of cell therapy was launched
on a rickety platform filled with hopes and dreams, and powered by an
engine of money. This pioneer has hacked his way through the jungle of
naysayers and has produced miracles of enormous proportions. He has
taken our scientific dreams and translated them into a high-caliber medical
facility that does good by offering exposure to cell therapy treatments that
we working scientists only dream about.

Although there are those in my professional realm who would say that
Neil is a medical “cowboy” who “experiments” with human subjects, I would
say that he is providing access to therapies that are no more experimental
than one sees every single day in the surgical suites of major medical
centers. In such situations, the surgeon is “forced” to improvise because of
the complexity of the wound field. Such improvisation sometimes involves
using materials that are not approved but that the surgeon “feels” will work
well in the situation he faces. For example, human decellularized skin from
dead people was approved for topical applications for ulcerated wounds in
diabetic patients. But these “membranes” are fabulous for closing abdominal
surgical wounds in hernia repair operations and have changed the way such
closures are done. This surgical improvision, originally performed by a
“cowboy” surgeon, is now the standard of care. We move forward in medicine
by the skill and insightful work of pioneers—some with IRB approval and
some not. Riordan’s procedures with MSCs currently have IRB approvals.
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In a sense of transparency, let me say that I have accepted honoraria
from Neil Riordan and gifts of hotel rooms, meals, and, indeed, infusions
of MSCs. These all have monetary value, but none influences my opinion.
The monetary success of Neil's enterprises evoke jealousy in some
entrepreneurs, but Neil's continual reinvestment of money into his next
medically successful enterprise displays his true motives—the advancement
of a medically necessary science despite great obstacles. The key to his
success is in the enormously high quality of his facilities; the people, doctors,
nurses, receptionist, PR team, etc. are all highly principled and care about
the patients they serve. These people care about what they do because Neil
recruits them for their skills and attitude. He does not discuss this in this
book, but they are present on every page. He talks about Dr. Paz, but he does
not tell you of his long medical experience and his reputation in the United
States and in Panama for caring and experienced medical judgements. In all
of Neil’s clinics, quality control labs, hotels for patients, and restaurants where
they eat, the staff behind the scenes are dedicated to providing the highest
quality medical care possible. Some clinics and hospitals in the United States
could take lessons from the Riordan gang. That said, the cell-based therapies
Neil’s clinics provide have not all been approved and tested by double-blind,
placebo control and rigorously monitored clinical trials, although such trials
are currently underway. But, like innovative surgeons, these open-label uses
have proven effective, as hopefully we will see in published peer-reviewed
reports of his studies.

Each chapter of this book recounts the personal stories of how Neil’s
unwavering confidence that cell-based therapies with MSC preparations
from fat, marrow, or umbilical cords can make a medical difference. Neil
made medical tourism work, and what he has done is highly laudable, not
only because of the patients he has helped, but because of the laws that have
been written to support cell-based therapies in Panama. This book is not
what I pleaded with Neil to write, however. I have, for many years, begged
him to give us outcome reports of his many patients: what they have as
clinical problems, what they walk in with, and the longitudinal outcomes
after the cell infusions. Hopefully these will be forthcoming, but they are not
in this book. What is here in these pages is, none-the-less, amazing.
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Introduction

I first learned about Neil’s clinic in Costa Rica and thought his procedures
and therapies were brilliant. And these were crude compared to those
currently underway in Panama. The Panama GMP-production facilities,
his offices and treatment rooms, and the products including MSCs from
umbilical tissue are of the highest quality. These are the vehicles and the
platform that allow him to write this treatise of the therapies they provide.
It is a shame that we have to fly to Panama to have access to these therapies
instead of having them available in the United States. How long will it take
for such therapies to be available to the patients covered by Medicaid or
Medicare instead of those from Beverly Hills or Long Island who can afford
to travel to Panama?

Almost daily I receive emails from people who want access to “stem cell”
treatments. I tell them that I am just a PhD researcher and cannot suggest
an avenue of treatment for medical issues. If you have this book in hand,
read the chapters. They are honest, open, and spellbinding. While Neil is
not a medical doctor, his clinical experience as a physician assistant along
with his research background have prepared him for the serious medical
issues for which Neil has organized cell therapy treatments, often with quite
significant outcomes. Neil is certainly a student of the medical arts and an
expert using innovative treatments. I have talked to patients of Neil’s clinics
and their family members about their treatments; the stories told in this book
are just the tip of the iceberg. This is an interesting book and an interesting
and gutsy journey of Neil Riordan. His physician father would be proud to
recognize Neil’s passion and medical achievements.

Arnold I. Caplan, PhD

Skeletal Research Center
Department of Biology

Case Western Reserve University
10600 Euclid Avenue

Cleveland, Ohio 44106

January 15, 2017
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Chapter Nine

FRAILTY OF AGING —
REVERSING THE INEVITABLE

Getting old sucks!

As we age our bodies undergo, at varying rates, a series of changes that
move us away from homeostasis—or perfect biological balance—and toward
a decreased ability to adapt to both internal and external stress, which
leaves us more vulnerable to disease. In some people the effects of aging
are pronounced, characterizing them as frail—with decreased strength,
endurance, physiologic function, and activity, all associated with poor health
outcomes. Perhaps you have known people who were dependent on others
for their everyday needs—shopping, cooking, and caring for themselves.
These are the hallmarks of frailty of aging.

Frailty as a consequence of aging is a major health concern. Rather than
an inevitable outcome in the elderly, frailty has recently been considered a
medical condition. Frailty is defined as a clinical syndrome with three or more
of the following criteria: unintentional weight loss, self-reported exhaustion,
weakness, slow walking speed, and low physical activity.! There is no specific
treatment for frailty,” though exercise, nutrition changes, and hormonal
therapy have been proposed to delay further deterioration.’ Loss of skeletal
muscle mass (sarcopenia)* is driven by inflammation and contributes to
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weakness and weight loss associated with frailty. In particular, changes in
inflammatory cytokines (chemical “messengers” such as interleukins, tumor
necrosis factors, and insulin-like growth factors) are linked with sarcopenia.’

One cause for frailty of aging may be the decreased capacity of the body’s
organ systems to perform under stress, a function known as organ reserve.
The body’s pool of mesenchymal stem cells (MSCs), as discussed in chapter
5, is depleted in number and robustness with age. Each person is born with
a certain number of adult stem cells. This number can be thought of as
the amount of money in a bank account. A person “withdraws” money as
needed throughout life. As in real life, not all stem cell bank accounts are
created equal. Some people are born rich while others are born poor. Most
people, however, can be thought of as middle class when it comes to the
amount of stem cells they have.

This fact helps to explain why some people are able to enjoy health and
longevity despite very unhealthy lifestyles while other people may enjoy
neither robust health nor longevity despite healthy lifestyles. In other words,
some people are able to “spend” their stem cells more extravagantly than
others simply because they have more to spend. Most people fall somewhere
in the middle—both the length and the quality of our lives may be influenced
to some degree by our choice of lifestyle. Environmental factors also play a key
role in determining how rapidly one’s bank account of stem cells is depleted.

As an example, you probably know someone who's 80 and looks 60 and
someone else who is 40 and looks 60. Think of Dick Clark for the former. I'll
let you choose the latter.

Even under ideal circumstances, stem cells continually diminish with
age. Our stem cells exist in every part of the body to repair damage such
as broken bones, cuts and bruises, inflammation, radiological and chemical
exposure, etc., all of which require stem cells for healing. You may draw on
your bank account, like going to an ATM machine, whenever you need to
do so until you run out of stem cells. Depending upon how you live your
life, and whether you were born with a large or small bank account, after a
certain point you may or may not be able to withdraw from your account.

The ATM works quickly and efficiently when someone has a large
number of stem cells in the bank. But when the account is almost empty,
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which ordinarily happens later in life, the ATM does not distribute the stem
cells as readily. In biological terms, this happens for two reasons: 1) the
density of capillaries (the home of MSCs) throughout the body diminishes,
and 2) the division rate of the stem cells slows considerably. Simply going
from a stem cell doubling time of 24 hours to 72 hours can make a 90-day
difference in the amount of time required to reach the critical mass of cells
required to heal a wound.

As an example, MSCs from a newborn will divide approximately every
24 hours; from a 35-year-old every 48 hours; and from a 65-year-old
every 60 hours. If one of those cells were placed in an incubator in growth
medium, the yield from that one cell at 30 days would be 1 billion, 32,000,
and 200, respectively. If your body needed 10,000 cells to heal, you would be
in trouble if you could only produce 200. Not only time and lifestyle affect
the overall number of stem cells in your body—if you were to have a massive
heart attack or were hit by a truck and broke many bones in your body,
there would be a substantial withdrawal from your stem cell ATM as your
body tries to repair all of the damage. Below are two graphs—one showing
a normal decline in stem cell number over time, the other showing what
happens if you have a major heart attack or accident.

Decline of Stem Cells with Age

80

Decline with major
60 health event at age 40

Qu decline

NUMBER OF STEM CELLS

20

AGE
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If you were fortunate enough to be born with a large amount of stem
cells—stem cell rich—then you might be able to smoke, drink, eat unhealthy
food, and not exercise, but still live to a ripe old age because you run out of
stem cells later than if you had been born stem cell poor. But if you were
born on the other end of the spectrum, with a small amount of stem cells, an
unhealthy lifestyle will have a more immediate and detrimental impact upon
the quality and length of your life. As your bank account approaches zero,
physiological healing will become increasingly difficult, until it finally ceases
altogether. It’s like your own bank account. When you have plenty of money;,
it’s easier to spend. When you are broke, it becomes more difficult to part
with each dollar. Likewise, the fewer stem cells that exist in your “account,”
the stingier the ATM becomes in distributing the contents of that account.
Most people are somewhere in the middle. If we think of maintaining health,
or homeostasis, as a balance between degeneration and regeneration, we can
look at it as a balancing act, much like a teeter-totter with degeneration on
one side and regeneration on the other.

Balance/Imbalance of Health

Regeneration Degeneration

Regeneration

Degeneration

— 128 —



Frailty of Aging—Reversing the Inevitable

At a certain point in life, which may vary by individual, a disequilibrium
between the body’s capacity to regenerate and its tendency to degenerate
will occur. This imbalance can happen naturally, or it may be accelerated by
a health condition or event. When stem cells run low—both those in bone
marrow and the MSCs throughout the body—frailty sets in.

When someone has mostly or fully depleted his or her stem cell reserve,
the only possible way to get more stem cells is from an alternate source. This
is where stem cell therapy comes into play. A fresh supply of regenerative
MSCs in someone with a highly depleted reserve may go a long way toward
renewing health in that person. MSCs secrete trophic factors and cytokines
with a demonstrated anti-inflammatory effect for many conditions. As such,
MSCs are positioned as an interesting potential treatment for those affected
by frailty or those on the fraily spectrum. I believe the majority of people
over the age of 50 are well on their way toward frailty.

Mesenchymal Stem Cells and Aging

Mesenchymal stem cells (MSCs) derived from older individuals lose some of their beneficial
characteristics. Cellular environment changes with age,® and the amount of circulating
cytokines and growth factors is altered, which may affect MSC function and growth.”3°
Younger MSCs are distinctively spindle-shaped, whereas MSCs from older individuals are
larger and flatter."® The number of MSCs that may be obtained from bone marrow declines
with age,'" and colonies from older MSCs produce a lesser number of viable, newer MSCs."
The growth rate of older MSCs as well as the capacity and time to divide are slowed down,'®
and the life span to proliferate is shorter'*'> than in MSCs derived from younger individuals.

This decline in functionality, or robustness, of older MSCs has critical implications for their
participation in the healing process and may be associated with diseases that develop
with age.’® MSCs from an older individual would take much longer to obtain the same
regenerative results compared to MSCs derived from younger sources,'” such as the
umbilical cord from healthy, live births. Aside from having faster replication times and
a longer life span for proliferation, umbilical cord MSCs secrete abundant cytokines and
growth factors necessary for repair and regeneration of the inflamed or injured site and are
therefore an attractive source for MSC treatment.
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The MSCs in the images above were cultured from the bone marrow of a 65-year-
old. The cells on the left were treated with secretions of amnion, a tissue rich in
MSCs derived from the amniotic sac of healthy newboms; the cells on the right

were cultured with a standard growth medium. Notice the red mitochondria in the

cells on the left are evenly distributed throughout the cell body, indicating healthy
cells. On the right, the mitochondria are limited mostly to the area surrounding
the nucleus, and the morphology of the cells is flatftened and more fibroblastic,
indicating the cells are near exnaustion, or terminal differentiation. If we measure
the trophic factors from the cells on the right, the number and concentration
will be much lower than from the cells on the left. This phenomenon highlights
the ability of MSCs derived from younger tissue to retrain the MSCs from an older
individual to behave like younger MSCs.

The Interdisciplinary Stem Cell Institute at the University of Miami is
currently investigating the use of donor MSCs for people aged 60 to 95 with
aging frailty in a phase I/II clinical trial."® The study aims to demonstrate the
safety and effectiveness of donor bone marrow MSCs administered in this
population of frail adults. “Allogeneic human MSCs not only help replenish
exhausted and/or senescent native stem cells but also have demonstrated
systemic anti-inflammatory properties,” note the researchers. They are
hoping to ameliorate, or even reverse, some of the changes associated with
aging. Noting that stem cells can reduce chronic inflammation that erodes
the body’s repair mechanisms, Goldschmidt, one of the researchers, said,
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“In many cases, these seniors can resume walking, cooking, and other daily
activities, so they can enjoy a more independent lifestyle”

We have had success at the Stem Cell Institute treating frailty of aging.
Mel Gibson’s dad Hutton (“Hutt”) is a great example. When he was 92, Hutt’s
health was rapidly deteriorating. His kidneys were backed up and he was in
chronic kidney failure due to prostate trouble, his lungs were congested, his
heart was failing, and his heartbeat was irregular due to a prolapsed heart
valve—Mayo Clinic doctors gave him a grave prognosis. His hips were also
in bad shape—one had been replaced and the other had deteriorated badly
with severe arthritis, but his current state of health was so fragile that surgery
was not an option. On top of all this, his memory was not as sharp as it once
was, and he rarely spoke.

The Mayo Clinic was able to stabilize Hutt over the course of ten days,
but Mel worried that his father’s lack of mobility had been the cause of his
declining health. “If only he could get that hip working,” Mel wondered.
Surgery was out of the question at his age, so when Mel’s brother contacted
him to tell him about stem cell treatment in Panama City, which he had
learned about by searching the Internet, Mel was interested. Mel's good friend
Brad Hillstrom, MD, a Mayo trained doctor, was not for it in the beginning,
but Mel convinced him to get on the phone with Dr. Paz-Rodriquez, our
medical director, and me.

After two lengthy phone calls, a review of studies and papers I had sent
him, and consultations with other stem cell researchers who discreetly gave
our clinic in Panama—over any other clinic—the green light, Dr. Hillstrom
said, “Maybe I'm wrong, but what’s your dad got to lose?” They brought him
down for treatment. He received IV injections as well as a single injection
into his hip. On the plane ride home, Hutt was able to walk without pain.
“I have personally taken care of hundreds of patients acutely with hip
replacements, and I've never seen anything like it in my life;” Dr. Hillstrom
told me. “When he went down there he could not sit, walk, stand, or even lay
down without pain.” Within six weeks, he put on 20 pounds, gained strength,
improved mentally, and began walking again with no pain. His kidney and
lung function improved, and his prolapsed heart valve even resolved. His
eyesight improved and the pigment of his hair darkened. When another set
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of Mayo Clinic doctors later followed up with him, they were astounded. He
was even taken off several medications.

Hutt has been to Panama three more times and continues to benefit
from the stem cell infusions. He has experienced a progressive improvement
of health rather than the expected decline people undergo at his age. Hutt is
now 98 years old and still going strong. “It was almost like it wound the clock
back a few years,” Mel said. “He’s had six more years of life, and I believe its
a direct result of the stem cells”

About six months after Hutts
treatment, Mel invited me and Dr. Paz

out to Beverly Hills to give a lecture to .
many of his friends who wanted to learn It was almost like
more about stem cells after seeing Hutt’s it wound the clock

results. After the lecture, which was back a few years, 7
held at the Beverly Hills Hotel, we went Mel said. “He’s
to see Hutt at his house in Agora Hills. had six more

When Hutt first came to Panama, he years of Iife, and |
believe it’s a direct
entire time she was in Panama said, “I result of the stem

don’t believe in any of this crap.” When I cells.”
walked into the house, she came up to me

was accompanied by one of his nurses,
named Nelly. Nelly’s body language the

with open arms, gave me a big hug and said, “Oh, Dr. Riordan! Come over
here and look at Mr. Gibson.” She showed me his hair and described how it
was thicker and some of the white was now black. Then she said to Hutt, “Get
out of that chair, old man, and show him what you can do” Hutt proceeded
get out of the chair, walked across the room, and then moonwalked back—
something I have never been able to do. He was making all sorts jokes the
entire time. I was astounded at the turnaround he had achieved. And I was
most happy about Nelly thinking differently of me.

Because of the amazing recovery Mel and his doctor friend saw in Hutt,
Mel, Dr. Hillstrom, and Dr. Hillstrom’s wife Tina came down for stem cell
treatments themselves. Mel experienced improvement in his shoulders
from bone spurs, the doctor experienced relief from knee pain as well as
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more stamina and reduced depression, and the doctor’s wife experienced
improvements in stamina as well as skin and hair health after having suffered
through a previous bout of pneumonia. “From an anti-aging standpoint,
there is nothing like it,” Dr. Hillstrom said.

At the age of 86, Ricardo’s health wasn't what it once was. He could no
longer drive and opted to stay at home most of the time. He became lost in
conversations, and his memory failed him on a regular basis. His energy
declined, and he could no longer visit his farm, where he loved to work.
Ricardo happens to be the father of Rodolfo Fernandez, laboratory director
of Medistem, our clinic’s parent company. So when Rodolfo noticed the
decline in his father’s health, he knew stem cells might help. Ricardo agreed
to treatment and received umbilical cord MSCs intravenously. A week later
the results were evident. His memory improved, and he regained so much
energy that he felt confident to drive again. He even went back to work on
his farm. He is now going on 90 and continues to feel well. He is looking
forward to another treatment to maintain the benefits he has gained.

Rodolfo’s mother, Teresita, has an even better story. Asthmatic since the
age of five and later diagnosed with emphysema, Teresita became quite sick
when she contracted flu at the age of 80. She was hospitalized, given many
medications, and put on oxygen. The pulmonologist told her she would need
to stay on oxygen and could no longer travel to her farm, which was at an
elevation of 5,000 feet. When Rodolfo saw how successful his father’s stem
cell treatment had been, he wondered if his mother might qualify to enroll
in a clinical trial for asthma that we were undertaking at the clinic. She did
qualify, and received her treatment using intravenous MSCs along with
intranasal (inhaled) trophic factors. Two months after her first treatment, she
called Rodolfo. “I'm feeling different,” she said. Her breathing had improved.
At that time, her oxygen tank had run out, but she felt so good that she didn’t
need to use it anymore. That was over two years ago, and she hasn’t needed
oxygen since. She has traveled to Europe, Costa Rica, the United States, and
yes, back to her farm.
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The Body’s Energy Powerhouses

Within most cells of the body are small yet powerful organelles called mitochondria,
responsible for 90 percent of the body’s energy production. Remember learning about
adenosine triphosphate (ATP) back in science class? ATP is the body’s energy currency.
Without it, we could not function. Mitochondria produce ATP out of molecules derived from
food. The function of our mitochondria is very important to our overall health.

Mitochondria degrade by a process known as oxidation, which essentially means the
mitochondria do not get the maintenance they require, so they wear out. Mitochondrial
oxidation is inversely related to life span—the more your mitochondria are oxidized, or
worn out, the shorter your life span.™ Oxidation is the biggest predictor of death of an
organism.

One risk of frailty in older age is dementia. The brain experiences aging
just as the rest of the body does. In some people, this process begins earlier
than in others. At the Stem Cell Institute, we generally don’t treat Alzheimers,
the most widely recognized form of dementia, largely because it requires
frequent treatments that become too costly for most patients. There is one
exception, however. A patient whom I will call Wilma has a strong family
history of Alzheimer’s disease—both her parents and her grandmother had
had it. Wilma was tested and discovered that she carried both alleles that
strongly predisposed to her the disease. By 2008, when she was 61, they began
to notice symptoms, and she was diagnosed with early-onset Alzheimer’s
disease. While she is not yet considered frail, her condition would put her
down an early path to frailty if left to conventional treatment, which does
little to help this devastating disease.

Wilma is married to a highly successful businessman—a man with the
means to seek out cutting-edge treatments that may be expensive. They
learned about stem cell treatment at our clinic from my close friend Dr. Bob
Harman, founder and CEO of Vet-Stem, and began visiting regularly, first
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Very interesting research in the past few years has discovered that MSCs are the only cells
we know of that donate their mitochondria.>2" MSCs actually triage cells, just like in the
hospital when a nurse triages patients to determine who needs immediate treatment and
who can wait a while. When an MSC encounters another cell, if it detects a need for help,
it will actually donate its mitochondria via small vesicles (containers) or tubules (tubes), to
the cell in an effort to replace the oxidized mitochondria with healthy mitochondria.

This scientific discovery deserves a Nobel Prize in my opinion. In the future, | believe we will
be able to bioreact MSCs, optimizing them to produce these microvesicles and microtubules
of mitochondria that will perhaps allow people to live a healthy life span of 200 years. MSCs
as mitochondrial factories may one day be one of the most important science breakthroughs
of our time.

to our clinic in Costa Rica and then to Panama. As a matter of fact, Wilma
has been down for 10 treatments in Panama and has received a total of 52
injections—796 million cells since August 2010. “She never feels any type of
side effect with intravenous stem cell treatment,” her husband said. She has
received more intravenous stem cells than any other patient we have treated.
The only other treatment she receives for Alzheimer’s disease is gamma
globulin infusions biweekly, which was added in 2014.

While her disease has progressed
some, Wilma and her husband believe

that it is progressing ata much slower rate The stem cells. |
J

H )
She is still fully functional. She can drive thi Pk’ are the key,
and is independent. She still goes to the said her husband.
grocery store and shopping with her “She can tell after

friends. Only her short-term memory is receiving the cells
somewhat challenged. I had dinner with that her memory

than itwould without stem cell treatment.

Wilma and her husband a few months improves for a

ago with several other patients—no one p eriod of time.”
could tell she had that diagnosis. Given

that the average time to death is seven years for people with her diagnosis,
I find it incredible that she is doing so well eight years later. “The stem cells,
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I think, are the key,” said her husband. “She can tell after receiving the cells
that her memory improves for a period of time. Sometimes her memory
starts getting “iffy” and she says, ‘When are we going to Panama?”

Hendrikje van Andel-Schipper was once the oldest woman in the
world. She died in 2005 at the age of 115, at which point her body was
donated to science at her request. Interestingly, scientists studying her
body found that all the white blood cells in her blood were derived from
just two stem cells, suggesting that her stem cells had all but run out by the
time she died.?? The telomeres, or DNA tips, of her white blood cells were
greatly worn down, a sign of cell aging and deterioration. This research
begs the questions, as the scientists put it, “Is there a limit to the number
of stem cell divisions, and does that imply that there’s a limit to human life?
Or can you get around that replenishment with cells saved from earlier in
your life?” Did this woman live to such an old age because her stem cell
supply was abundant? Could she—or anyone for that matter—extend life
by increasing her supply of stem cells? These are the questions that we will
be faced with as this field moves forward.

A colleague recently sent me the test results of a 79-year-old man with
pulmonary fibrosis who had undergone three treatments with IV umbilical
cord MSCs. The telomeres in five of six different cells—lymphocytes,
granulocytes, naive T cells, memory T cells, B cells, and NK cells—increased
in length over the course of a year. His cells now have a much “younger”
telomere length than prior to treatment. Idiopathic pulmonary fibrosis
patients have shorter than normal telomeres, which is thought to be, at
least in part, the etiology of the disease. Once telomeres become too short,
the cell cannot divide and therefore senesces, or deteriorates. Senescent
cells are the root of all evil in aging and lack of repair. In fact, they not only
do not contribute to repair and remodeling, but they also actively inhibit
those activities in neighboring cells. There is active research on how to
selectively remove senescent cells to increase health, decrease disease, and
increase lifespan.
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This is the first time I've seen a human's telomeres increase in length.
They increased after stem cell therapy, a completely nontoxic treatment
that is also improving his health. Scientists have been searching for a way
to increase telomere length for many years, believing it to be the key to the
“Fountain of Youth”

Percentage of “Normal” Telomere Length
for Age at Time of Test
100%+

80%-

60%

PERCENTAGE
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20%
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Lymphocytes Granulocytes CD45RA+ CD45RA+ CD20+ CD57+
(Naive T) (Memory T Cells) (B Cells) (NK Cells)
. Before . After
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Telomere Length in Various Immune Cells Before
Stem Cell Treatment

Sample Dates (mm/dd/yy)

Draw: 12/02/15 Received:12/03/15 Resulted: 12/16/15
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Telomere Length in Various Immune Cells After
Stem Cell Treatment

Sample Dates (nm/dd/yy) Draw: 11/16/16 Received:11/18/16 Resulted: 11/30/16

Telomere Length (kb)
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