
www.SVHI.com November 20, 2014

Silicon Valley Health InstituteSilicon Valley Health Institute

Next Meeting: Thursday, November 20, 2014
Host of the Smart Life Forum

Smart Life Forum
Presentation Location
Cubberley Community Center

Room H1

4000 Middlefield Road

Palo Alto, California

Directions on our website:

www.SVHI.com

For those who cannot attend, 

you can view livestreaming at

http://bit.ly/Zpld3o

See our archived videos at

http://tinyurl.com/smartlifeforum

Newsletter Table of Contents
Page 2 - Announcements/Upcoming Events
Page 3 - Meet Dr. Isaac Eliaz
Page 4 - Main Presentation: “Fighting Cancer Metastasis 
and Heavy Metal Toxicities with Modified Citrus Pectin"
Page 14 - Meet Dr. Bernd Friedlander, D.C.!
Page 15 - Secondary Presentation: “Energy and
      Regeneration"
Page 16 - Become a member of the SLF Community!

Main Presentation: Dr. Isaac Eliaz
“Fighting Cancer Metastasis and Heavy Metal Toxicities

with Modified Citrus Pectin”
Secondary Presentation: Dr. Bernd Friedlander, D.C.

“Energy and Regeneration”

Meet Isaac Eliaz!
Page 3

Meet Bernd Friedlander!
Page 14

www.SVHI.com
http://bit.ly/Zpld3o 
http://tinyurl.com/smartlifeforum


www.SVHI.com November 20, 2014 - Page 2

 

If you have questions please email susanrdowns@hotmail.com.
Thank you.

Announcements/Upcoming Events

Upcoming Speakers:

DECEMBER 2014
Miguel Toribio-Mateas

Chair, British Association for Applied Nutrition and
Nutritional Therapy

JANUARY 2015

Dr. Tel Oren - Skin Science
The New Key to Anti-Aging Medicine

Upcoming Foundation for Mind Being Research Meeting 
(FMBR/I-ASC)

Saturday, November 29, 2014, 7:30pm
With Foster Gamble, Co-Creator of the movie, "THRIVE"

Through the Key Whole...Toward Thriving Science-based, Whole
System, Spiritual Activism for the 21st Century

at Sophia University: 1069 E. Meadow Circle
Palo Alto, CA 94303

Upcoming Commonwealth Club Events

November 19, 2014, 6:00pm
Michael O'Neil, Jr. Founder & Chief Executive Officer

GetWellNetworkPower to the Patient: A Survivor's Perspective on
Health Care

Increased Patient Communication Improves Health
Check out www.commonwealthclub.org for more information and registration.

mailto:susanrdowns%40hotmail.com?subject=Susan%2C%20I%20Have%20A%20Question%21
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Presentation Speaker: Dr. Isaac Eliaz!

Dr. Isaac Eliaz is a respected author, lecturer, researcher, product 
formulator, and clinical practitioner. He has been a pioneer in the field 
of integrative medicine since the early 1980s.

Dr. Eliaz is a frequent guest lecturer on integrative medical approaches 
to health, immune enhancement, and cancer prevention and treatment. 
He has also taught several courses on Traditional Chinese Medicine 
for medical doctors and licensed acupuncturists. As an innovative 
formulator of dietary supplements, Dr. Eliaz developed and currently 
holds the patents for several unique herbal formulations.

In order to substantiate nutritional approaches to health, Dr. Eliaz regularly participates in clinical 
studies and has been published in well-recognized, peer-reviewed journals. In addition, many of Dr. 
Eliaz' formulations have been submitted for validation in independent human clinical studies whose 
results have been published in peer-reviewed journals.

Dr. Eliaz continually studies, integrates and applies the best health practices of both western medicine 
and complementary and alternative approaches. A native of Israel, Dr. Eliaz lived in the Far East and 
in Latin America before returning to study medicine at Tel Aviv University. While studying for his 
degree, Dr. Eliaz' interest turned towards the role of alternative therapies from meditation to martial 
arts in daily health. This led to his eventual research and personal experience with yoga, shiatsu, and 
acupuncture as therapeutic modalities.

After graduating medical school in 1986, Dr. Eliaz established a highly successful clinical practice in 
Tel Aviv, utilizing his training in both Western and Eastern medicine. While maintaining a clinical 
practice, Dr. Eliaz pursued graduate studies in clinical herbology at Hebrew University of Jerusalem 
and classical Chinese medicine with teachers in Israel and Europe.

(Continued on Next Page)
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In 1989, Dr. Eliaz moved to the San Francisco Bay area in order to continue his studies at the 
American College of Traditional Chinese Medicine, earning a Master of Science degree in 1991. 
During this time he also energetically sought out leading practitioners of alternative medicine to 
broaden his knowledge and experience.

Since 2001, Dr. Eliaz has led the integrative medical team at Amitabha Clinic.

(End of Meet Isaac Eliaz!)

(Continued on Next Page)

Main Presentation
by Dr. Isaac Eliaz

“Fighting Cancer Metastasis and Heavy Metal Toxicities
With Modified Citrus Pectin”

Despite billions of research dollars spent every year, cancer remains the second leading killer 
of Americans. One reason cancer is so lethal is its tendency to metastasize to essential organs 
throughout the body.

Certain malignancies (like brain tumors) kill by infiltrating into healthy tissues, but the vast 
majority of cancer deaths occur when tumor cells enter the blood and lymphatic systems and 
travel to the liver, lungs, bones, and other distant parts of the body.

Unfortunately, there have been few effective approaches to preventing cancer metastasis. 
The encouraging news is that a specialized fruit polysaccharide called modified citrus pectin 
has demonstrated unique properties in blocking cancer cell aggregation, adhesion, and 
metastasis.1

Clinical research shows that modified citrus pectin helps limit disease progression in men 
with advanced prostate cancer.2 In addition to its cancer-inhibiting effects, modified citrus 
pectin shows promise in chelating toxic heavy metals that can be so damaging to overall 
health.3

Here, we’ll explore how this novel compound offers such distinctive and protective effects.
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What is Modified Citrus Pectin?

The American Cancer Society recommends that adults eat five servings of fruits and vegetables 
each day in order to help reduce cancer risk.4 One way to get some of the benefits of citrus 
fruits such as oranges and grapefruits is with modified citrus pectin.

Pectin is a naturally occurring substance found in the cell walls of most plants and especially 
concentrated in the peel and pulp of citrus fruits (lemons, limes, oranges, and grapefruits), 
plums, and apples. It was first identified in 1825, but home cooks had long used fruits with 
high levels of pectin in jams and marmalades because of their gelling properties. While 
pectin provides little nutritional content, this carbohydrate acts as a beneficial type of soluble 
dietary fiber.

Researchers attempted to find a process to alter pectin to create a food supplement that would 
allow the body to benefit from its various health-promoting properties. Recently, scientists 
have been able to use pH and temperature modifications to break down pectin’s long, branched 
chains of polysaccharides into shorter, unbranched lengths of soluble fiber molecules that 
dissolve easily in water. The result, modified citrus pectin (MCP), is a substance that is rich in 
galactose residues, which are easily processed by the digestive system and absorbed into the 
bloodstream.5 Scientists continue to refine MCP in their quest for a more active and effective 
agent.

Preventing Cancer Metastasis

Modified citrus pectin is thought to be useful in the prevention and treatment of metastatic 
cancer, especially in solid tumors like melanoma and cancers of the prostate, colon, and 
breast. Scientists believe that MCP works by inhibiting two key processes involved in cancer 
progression: angiogenesis and metastasis.6,7

Angiogenesis is the process in which cancer cells establish their own blood supply to fuel their 
growth. Metastasis occurs when cancer cells break away from the original tumor, enter the 
bloodstream or lymphatic system, and form a new tumor in a different organ or other parts of 
the body.8 Secondary or metastatic cancers often pose more life-threatening circumstances 
than the original tumor. 

(Continued on Next Page)



www.SVHI.com November 20, 2014 - Page 6

As scientists begin to decipher the process of how cells receive, interpret, and relay the 
signals that recruit them to form new tumors,9 they are focusing their attention on 
molecules called galactose-binding lectins, or galectins. Galectins are overexpressed 
adhesion and blood vessel-attracting surface molecules that are thought to be involved 
in the spread of cancer.6 A growing number of small studies in humans and animals 
have reported that MCP interferes with the cancer cell’s interactions with other cancer 
cells by acting as a galectin-3 antagonist—that is, an agent that blocks the normal 
activity of galectins.

Via the mechanism of galectin-3 antagonism, MCP appears to disrupt the processes 
that allow cancer cells to communicate with one another. When the MCP molecules 
bind to receptors on the surface of cancer cells, they block galectin-3 and other 
molecules from penetrating into nearby healthy tissue to create a new tumor and 
establish the tumor’s blood supply (angiogenesis). In this way, MCP seems to play 
a role in preventing cancerous tumors from metastasizing and spreading to other 
organs—one of the main causes of death from cancer.

When MCP interferes with cancer cells trying to form a new tumor, the cancer cells 
circulate in the bloodstream until they die. By working to inhibit the spread of cancer, 
MCP keeps the body’s immune system from becoming overwhelmed by an increasing 
cancer cell load.10

Modified Citrus Pectin’s Effects in Prostate Cancer

Prostate cancer is the most common cancer diagnosed in men in the United States. 
One in six American men will be diagnosed with prostate cancer during his lifetime. 
The American Cancer Society (ACS) estimates that 28,660 men die of prostate cancer 
annually, with only lung cancer more lethal to men.11 The ACS estimates a five-year 
survival rate of nearly 100% for men whose prostate cancer is diagnosed and treated 
at an early stage. But for those men with late stage, metastatic prostate cancer, the 
treatment options are very limited.

One of the first promising studies to show the potential of MCP to inhibit prostate 
cancer metastasis was published in the Journal of the National Cancer Institute in 
1995. Laboratory rats were injected with human prostate cancer cells and divided into 
four groups. The control group received plain water and the other groups received 

(Continued on Next Page)
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water with varying concentrations of MCP. After 30 days, only 50% of the rats that 
drank water with MCP (0.1% weight/volume) had any metastases, while 94% of the rats 
that drank regular water had cancer metastasize to their lungs. The researchers called 
for further study to determine both “the role of galectin-3 in normal and cancerous 
prostate tissues” and “the ability of modified citrus pectin to inhibit human prostate 
metastasis in nude mice.”12

In 1999, Dr. Stephen Strum, an oncologist specializing in prostate cancer and a 
respected member of Life Extension’s Scientific Advisory Board, and his colleagues 
were the first to show the positive effects of MCP on humans with advanced prostate 
cancer. In a paper presented at an International Conference on Diet and Prevention 
of Cancer, they reported that five of seven men with advanced prostate cancer and 
unable to benefit from conventional treatment had a positive response after taking 
MCP every day for three months or longer. The response was measured by an increase 
in prostate-specific antigen doubling time (PSADT), which measures the rate at which 
blood levels of prostate-specific antigen (PSA) rise. Since PSA is a marker of prostate 
cancer progression or recurrence, longer PSA doubling time is associated with slower 
disease progression and is thus desirable. One of the five patients had no increase to 
his PSA level at all.13

A more recent study led by Brad Guess and Drs. Mark Scholz and Stephen Strum 
also found that MCP increases the PSA doubling time. In this phase II pilot study of 
10 men whose prostate cancer had returned after an initial treatment with surgery 
or radiation, PSADT increased in eight (80%) of the 10 men after taking MCP for 12 
months.14

Dr. Strum told Life Extension, “My clinical experience using MCP in prostate cancer 
has been that it slows PSA doubling time in the majority of patients taking the standard 
dose of 5 grams three times per day. Because this treatment is well tolerated, I use 
MCP in situations where sustained increases in PSA may occur.” In a study published 
in 2007, 49 patients with advanced prostate cancer and few treatment options were 
given oral doses of MCP powder diluted in water and juice three times a day at eight-
hour intervals for a four-week cycle. After two cycles of treatment with MCP, 21% of 
the patients had a clinical benefit of disease stabilization or improved quality of life; 
12% had stable disease for more than 24 weeks. One patient with stage IV metastatic 
prostate cancer showed a 50% decrease in serum PSA level after 16 weeks of treatment, 
improving his quality of life and also decreasing pain. “MCP seems to have positive 

(Continued on Next Page)
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impacts especially regarding clinical benefit and life quality for patients with far 
advanced solid tumors,” the researchers concluded.2

WHAT YOU NEED TO KNOW: MODIFIED CITRUS PECTIN

Pectin is a complex carbohydrate that is abundantly present in citrus fruits. Modified 
citrus pectin (MCP) is composed of short, non-branched carbohydrate chains derived 
from the peel and pulp of citrus fruits.

Compelling research suggests that modified citrus pectin may help block the growth 
and metastasis of solid tumors such as breast, colon, and prostate cancers.

Intriguing clinical studies suggest that supplementation with MCP stabilizes disease 
progression and lengthens PSA doubling times in men with prostate cancer.

Modified citrus pectin may represent a safe, non-toxic method of chelating toxic 
metals—without the need for intravenous infusions.

Supplementation with MCP has been shown to increase excretion of dangerous metals 
such as mercury, arsenic, lead, and cadmium—without removing essential minerals 
like calcium, magnesium, and zinc from the body.

A clinical study showed that supplementation with an MCP-alginate complex reduced 
total body toxic heavy metal burden in patients with a variety of health concerns.

MCP is considered safe and well tolerated. Dosages range from 6 to 30 grams per day 
in divided dosages; a typical dose is 5 grams three times daily.

Modified Citrus Pectin and Chelation

Beyond its benefits in fighting cancer metastasis, MCP may have applications in 
mitigating the health dangers posed by toxic heavy metals. Chelation therapy is a 
chemical process in which a substance is used to bind molecules, such as heavy metals 
or minerals, and hold them tightly so that they can be removed from a system, such 
as the body. Chelation can help rid the body of excess or toxic metals, but it is not 
known if this reduces artery disease risk. Chelation is used to treat lead and mercury 
poisoning.15,16

(Continued on Next Page)
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In most instances, chelation therapy involves the infusion of compounds via a catheter 
placed in an arm vein. This procedure must be done in a clinical setting over a specified 
course of treatments. In contrast, chelation therapy using MCP is done via the oral 
route and can be administered to the patient in almost any clinical setting, since the 
supplement can be ingested anywhere.

A pilot trial evaluating MCP’s chelating effects provided evidence that orally 
administered MCP significantly increases urinary excretion of toxic metals. In a study 
published in 2006, eight healthy individuals were given 15 grams of MCP daily for five 
days and 20 grams of MCP on day six. Twenty-four hour urine samples were collected 
on days one and six and analyzed for toxic and essential elements. The investigators 
reported that significant urinary excretion of arsenic, mercury, cadmium, and lead 
increased within one to six days of MCP treatment. There was a 150% increase in the 
excretion of cadmium and a 560% increase in lead excretion on day six.3 Essential 
minerals such as calcium, zinc, and magnesium were not seen to increase in the urine 
analysis, indicating that MCP treatment did not deplete these nutrients.

In a case study report, five patients with different illnesses were given MCP (PectaSol®) 
alone or as an MCP/alginate combination (PectaSol® Chelation Complex™) for up to 
seven months. Each one had a gradual decrease of total heavy metal burden, which 
is believed to have played an important role in the patients’ recovery and health 
maintenance. The patients had a 74% average decrease in toxic heavy metals after 
treatment. The authors report this is the “first known documentation of evidence” of a 
possible correlation of positive clinical outcomes and a reduction of toxic heavy metal 
load using MCP alone or as an MCP/alginate complex. They recommend “further 
studies be performed to confirm the effectiveness of this gentle non-toxic chelating 
system as an alternative to harsher chelators in the treatment of patients with a heavy 
metal body burden.”17

Lead toxicity is an ongoing concern worldwide, and the long-lasting effects of lead 
exposure in children are especially troubling. A 2008 pilot study at the Children’s Hospital 
of Zhejiang University, Hangzhou, China looked at whether MCP® could mitigate 
lead toxicity in children with high blood levels of lead. Seven children hospitalized 
with toxic lead levels, aged five to 12, were given 15 grams of MCP (PectaSol®) per 
day in three divided dosages. Blood serum and 24-hour urine excretion analysis were 
performed on days 0, 14, 21, and 28. Two patients were released after two weeks, three 
patients were released after three weeks, and two patients were released after four weeks 

(Continued on Next Page)
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when their blood lead levels had dropped below the criterion. All of the children had 
a significant increase in urinary excretion of lead. The authors recommend further 
studies to confirm the effectiveness and safety of MCP as a lead chelator.18

Scientists believe that the ability of MCP (PectaSol®) to chelate toxic metals arises from 
a low molecular weight pectin that contains 10% rhamnogalacturonan II molecular 
side groups, which are known to selectively bind heavy metals with a strong affinity. 
Subsequently, these metal–pectin complexes are eliminated in the urine.3

Using Modified Citrus Pectin

Research indicates that MCP may hold health applications in significantly increasing the 
urinary excretion of metals3,17,18 and in inhibiting tumor growth and metastasis.19-21

Side effects from citrus pectin are rare and occur primarily in patients with citrus fruit 
allergies.10

According to the Natural Standards Monograph on MCP, “some experts caution that 
neither citrus pectin nor all ‘modified’ citrus pectins have the same effects as MCP. 
Citrus pectin does not have the short polysaccharide chains as MCP, and ‘modified’ 
pectin could indicate that the pectin has been altered in some way, but not necessarily 
have the shorter polysaccharide chains.”22

MCP provides superior benefits to unmodified citrus pectin because its shorter, 
galactose-rich polysaccharide chains allow for better absorption and utilization by 
the body. Further, its galactose-rich side chains allow MCP to bind galactose-binding 
lectins on the surface of certain cancer cells to help impede cancer adhesion and 
metastasis.1

Make sure that the MCP you are using is one that has been researched and studied in 
the various clinical trials discussed in this article.

Nutritional scientists recommend taking MCP on an empty stomach. Dosages range 
from 6 to 30 grams daily in divided doses. A typical daily dosage is 5 grams, three 
times daily.

(End of Main Presentation)
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UNDERSTANDING GALECTIN-3

Modified citrus pectin’s cancer-fighting potential may arise from its ability to interact 
with specialized proteins called galectins.1

Galactose-binding lectins, or galectins, are carbohydrate-binding proteins detected 
within some cancer cells that help the cells clump or cluster together more easily. This 
may facilitate the growth and spread of certain types of cancer. Among the galectins, 
scientists believe that galectin-3 may be particularly important in numerous processes 
involved in cancer, such as cancer adhesion, migration, progression, and metastasis.23

A growing number of studies suggest that increased levels of galectin-3 in the blood 
or tissue are associated with more frequent cancer metastasis or an increased stage of 
tumor progression.24 There is still some controversy in this area, as other data indicate 
that low or absent galectin-3 levels correlate with more aggressive tumors.25,26 Other 
findings suggest that intracellular galectin-3 exerts an anti-apoptotic effect, protecting 
cancer cells against programmed cell death by affecting mitochondrial function.23,27

At this time, scientists believe that MCP may help fight certain cancers by binding with 
galectin-3 to help decrease cancer cell aggregation, adhesion, and metastasis.1
Further research is needed to determine if MCP can likewise block galectin-3’s anti-
apoptotic effects. Such a finding would represent a breakthrough in cancer therapy, 
pointing to a potentially synergistic role of MCP in combination with other cancer 
therapies that target mitochondrial function.

Conclusion

Modified citrus pectin is an intriguing substance that continues to be studied in an 
effort to determine its full therapeutic potential. It appears to be a promising agent 
that can keep some advanced cancers in check by limiting the growth of new tumors, 
and by affecting the primary cancer as well. MCP also appears to show some promise 
as a natural, non-toxic chelating agent that binds to heavy metals like cadmium, lead, 
mercury, and arsenic and helps the body excrete them in the urine.

Not all citrus pectin products are alike. Be sure to utilize modified citrus pectin (MCP) 
containing short polysaccharide chains such as the preparations utilized in the clinical 
studies discussed in this article. Scientists continue to refine MCP preparations, which 
may also result in greater efficacy.

(End of Main Presentation)
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This article was written by Joanne Nicholas for Life Extention Magazine.
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(End of Meet Bernd Friedlander!)

Secondary Presentation Speaker: 
Meet Dr. Bernd Friedlander!

 Bernd Friedlander, D.C., has a 
Bachelors Degree in Physical Education 
with emphasis in applied kinesiology 
from San Francisco State University, 
and a Doctorate of Chiropractic 
Degree from the Los Angeles College 
of Chiropractic. He has been involved 
in developing nutritional therapies 

since 1982. As result of his therapeutic formulas, he 
pioneered the research and use of nutrition and free form 
amino acids for improving athletic performance as a safe 
alternative to steroids.
 
During his career Dr. Friedlander has served as a nutritional 
and sports injury consultant for athletic members of 
track teams at UCLA, USC Berkeley, Stanford and many 
professional track and field athletes from all over the U.S. 
He has also worked with professional players from the Los 
Angeles Rams, Los Angeles Raiders, Los Angeles Clippers, 
Los Angeles Lakers and the San Diego Chargers. In 1984 
he served as a chiropractor and a nutritional consultant to 
numerous members of the U.S. Olympic Track and Field 
Teams and U.S. Olympic Crew Teams.

In the ensuing years, Dr. Friedlander has also developed 
a number of proprietary nutritional formulas.  These 
products are designed to maintain and promote health and 
longevity.

He is an experienced speaker who has lectured across 
the country for over 30 years on nutrition and anti-aging 
and has made numerous TV and radio appearances. He 
has written sports and nutritional articles and has given 
interviews for numerous magazines.  
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Secondary Presentation
by Dr. Bernd Friedlander, D.C.

“Energy and Regeneration”

Aging involves a decrease in metabolic rate, increased inflammation (as both cause and effect 
of aging), and decrease in protein renewal - which leads to a decrease in energy production.  
Regenerative processes, such as tissue rebuilding, decline as we age.  What can we do to slow 
aging, boosting energy and regeneration?

Intermittent fasting helps to promote autophagy, or autophagocytosis, which is the 
breakdown and recycling of waste from within the cell (such as mis-folded proteins and 
cellular organelles) by the lysosomes. Autophagy is a response to nutrient starvation, as well 
as a housekeeping process whereby long-lived proteins and organelles are recycled - e.g. 
mitochondria.  Autophagy leads to improved liver function, cellular repair and cell energy.   

Raising NAD+, lowering HIF-1 (hypoxia-inducible factor 1) improves intra and inter cell 
communication.  HIF-1 affects cell communication and therefore is involved in cancer, 
diabetes, heart disease, arthritis, Alzheimer’s, Parkinson’s and aging.  It also switches 
respiratory enzymes to aerobic glycolysis.  

Cancer is potentially controllable through the use of anti-proliferative and anti-mitotic drugs 
and natural compounds.  A mitotic inhibitor is a compound (such as EGCG) that inhibits 
mitosis (cell division) by disrupting microtubules, structures that pull the cell apart when 
it divides.  Mitotic inhibitors are used in cancer treatment because cancer cells grow and 
spread through the body by continuous mitotic division.  So cancer cells are more sensitive 
to inhibition of mitosis than normal cells.  Dr. Friedlander will discuss research at a US 
university a variety of botanicals which are selectively anti-mitotic in cancer cells and support 
neurogenesis

With nutrition and botanicals we may be able to control these diseases simply by controlling 
proliferation, mitosis, inflammation, lowering HIF, raising NAD+ and increasing 
mitochondrial function.

(Continued on Next Page)
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If we can increase our metabolic rate, we can maintain our NAD+ levels (which is 
linked to thyroid).  Elevated thyroid function is linked to several other key chemical 
pathways for long life.  Unfortunately, there is a large number of undiagnosed or 
improperly treated cases of thyroid dysfunction in the US population.  

By restriction of certain amino acids (e.g., methionine and tryptophan) in our foods 
we can lower oxidative damage, inflammation, glycation, mitochondrial damage, 
thyroid dysfunction and we can achieve similar results as caloric restriction. One of 
the potential mechanisms of action is the mTOR pathway, which controls cellular 
proliferation, protein synthesis, insulin and IGF-1.  All of which are activated in cancer, 
diabetes, cardiovascular disease and aging.  Mammalian Target of Rapamycin (mTOR) 
is a central regulator of cell growth, regulating the balance between cell growth and 
autophagy in response to nutritional status, growth factor and stress signals.  

For greater energy and regeneration, there are many steps a person should consistently 
towards a healthy diet and lifestyle – such as working with a good integrative health 
professional, having the right (positive) mental attitude, physical activity, environment 
and optimal levels of light (waking hours) and dark (for sleep).

(Continued on Next Page)
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Autophagy

Sidebar in smaller font: Mitochondria
Mitochondria are "cellular power plants" because they generate most of the cell's 
supply of adenosine triphosphate (ATP), a source of chemical energy. Mitochondria 
are involved in other tasks such as signaling, cellular differentiation, cell death, as well 
as the control of the cell cycle and cell growth. Mitochondria have been implicated in 
several human diseases, including cardiac dysfunction, and play a role in the aging 
process. Each cell type may have smaller or larger numbers of mitochondria, with 
liver cells having the most (about 2000) and red blood cells having the least (none).  
More recent research indicates that autism, especially severe autism, is correlated with 
mitochondrial defects (Biosciencetechnology.com, May 2014).

Given the role of mitochondria as the cell's powerhouse, there may be leakage of high-
energy electrons in the respiratory chain to form reactive oxygen species. This may 
cause oxidative stress in the mitochondria with high mutation rates of mitochondrial 
DNA (mtDNA).  Links between aging and oxidative stress were proposed in 1956 (by 
D. Harman) which was later refined into the mitochondrial free radical theory of aging 
(also D. Harman). A vicious cycle may occur, as oxidative stress leads to mitochondrial 
DNA mutations, which can lead to enzymatic abnormalities and further oxidative 
stress.  In mainstream medicine, there is debate over whether mitochondrial changes 
are causes of aging or merely symptoms of aging and the exact relationships between 
mitochondria, oxidative stress, and aging have not yet been settled.

(End of Secondary Presentation)
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Become a Member!
Smart Life Forum, Inc. (SLF) is a California qualified 501(C)(3) nonprofit corporation organized 

under state law for educational and scientific purposes as a public benefit corporation. Please make 

your check payable to “Smart Life Forum, Inc.” Please provide your email address as well.

Annual Membership $60 (per household)
$10 per Meeting

Benefits: Access to a community of 
experienced scientists and physicians who 

share information and similar interests.

About Smart Life Forum
Smart Life Forum, Inc. is a 501(c)(3) California nonprofit corporation whose primary mission is to 

provide credible health education to the public with an emphasis on optimal wellness, anti-aging 

medicine, and longevity. 

Annual memberships in Smart Life Forum, Inc. and charitable donations are tax deductible to the 

extent allowed by law. For information on how to join or make a donation, please visit our website: 

www.SVHI.com.

For questions, please contact Susan Downs at susanrdowns@hotmail.com. 
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Join Us!  First time Visitors and Non-Members $10 per meeting (at door). 
 

Smart Life Forum, Inc. (SLF) is a California qualified 501(C)(3) nonprofit corporation organized under state law for 
educational and scientific purposes as a public benefit corporation. Please make your check payable to "Smart 
Life Forum, Inc." 
 

  
      Annual Membership $60 (per household). 
      Benefit: Access to a community 
      of experienced scientists and physicians 
      who share information and similar interests. 

 

 
Donations are welcome! 
Please send your donations to: 
Bill Grant 
1745 Pacific Ave. APT 405 
San Francisco, CA 94109-2401 

    
 

Renew your membership today!   
Complete this form & bring to a future meeting with payment: 

$60/year full membership (maximum 4 per household) 
   Yes, you can renew and pay in person at a meeting.  

 
 

NAME:  ____________________________________________________________________________________ 
 
ADDRESS: _________________________________________________________________________________ 
 
CITY: ___________________________________________________________ZIP________________________ 
 
PHONE: ____________________________________ PHONE 2: ______________________________________ 
 
EMAIL: ____________________________________________________________________________________ 
 
CREDIT CARD #: ____________________________________________________________________________ 
 
Circle Card Type:   Visa  |  MC  |     Name on card, if different: _________________________________________ 
 
 
 

        Phone on card, if different: ______________________________________ 

 
 

 
 
 

I authorize this charge (Signed): ______________________________________ DATE: ____________________ 
 

Total amount authorized or enclosed: $_________________, (check applicable boxes): 

     

 

Please make your check payable to "Smart Life Forum, Inc." 
Please send your donations to: 

Bill Grant 
1745 Pacific Ave. APT 405 

San Francisco, CA 94109-2401 

 $60/yr Family membership (4 max in household)  Donation: $_________________________________ 
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