ODAYS!

1
HEART DISEASE, RED
WINE, AND THE FRENCH
PARADOX

H aving a heart attack is, justifiably, one of the worst
fears of Americans as they age. A heart attack is sud-
den, painful, and often unexpected and lethal. About two-
thirds of all unexpected cardiac deaths occur without the
person even knowing they had a heart problem. Most
Americans watch their cholesterol levels, but 50% of all
heart attacks happen to people with “normal” cholesterol.
Since 1900, heart disease has been the number one killer
in the United States every year except 1918. Although many
people think of heart disease as a men’s problem, it is also
the number one killer of women. One in three female
deaths is from cancer, while 1 in 2.6 is from heart disease.
Heart disease and cancer are the “Big Two,” accounting
for almost all disease mortality in the United States.!
Death from heart disease rises dramatically as you
age. Deaths from heart disease and cancer are fairly equal
until the age of 75 and then deaths from heart disease
shoot up.?If you want to live longer and in better health,
you must find a way to reduce your risk of heart disease.
If you are really serious about living to 90 or 100 in good


http://www.30daysfree.com

A Cardiologist’s Guide to Anti-Aging, Antioxidants and Resveratrol

health, you will find a way to reduce your risk of heart
disease and cancer.

Is it possible? Fortunately, as a practicing cardiolo-
gist, I can tell you the answer is a resounding yes! Re-
search in the last 15 years has discovered new, natural, and
safe ways to protect against heart disease, cancer, aging,
and all chronic diseases. This book, based on the very lat-
est discoveries, will tell you how.

EXPERTS WERE WRONG

Since the late 1950s, almost all cardiologists, the
American Heart Association, governmental experts, and
nutritionists have recommended to the American public
that in order to prevent heart disease they must avoid red
meat, cream, whole milk, cheese, butter, and eggs. They
were told that foods that contain high levels of saturated
fat and cholesterol would “clog their arteries.” Americans
were instructed in no uncertain terms that the way to re-
duce the risk of heart disease was to eat an overall low-
fat, low-cholesterol diet. Tragically, the one fat that was
recommended to be used instead of butter was marga-
rine. We now know that margarine zncreases the risk of
heart disease.’

The theory was that because the plaque in clogged
arteries, a condition called atherosclerosis, contains high
levels of cholesterol, lowering dietary cholesterol would
prevent plaque and clogged arteries and reduce death from
heart disease.* Unfortunately, it was not as simple as this.

FRENCH PARADOX SHOCKS AMERICA

Based on these recommendations, Americans and
their doctors firmly believed that eating a low-fat, low-
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cholesterol diet was a sure path to avoiding a heart attack.
That’s why a report on the CBS television news show 60
Minutes shocked the entire nation. This report, broadcast
November 17, 1991, changed the direction of heart re-
search and the prevention of heart disease in America
and around the world.

Morley Safer, the host of the program, revealed that
the French ate alot of cheese, eggs, butter, and rich cream
sauces, plus they smoked and didn’t get much exercise,
and they had up to a 40% lower death rate from heart dis-
ease than Americans. This is called the French Paradox. It
was incredible. Americans had been told by the highest
authorities that if they gave up their steaks and baked
potatoes, their sour cream and butter, rich desserts, ice
cream, and eggs and bacon with buttered toast it would
protect them from heart attacks. Now, 60 Mznutes, a highly
respected news program, was telling them that the French
did all the things they weren’t supposed to do and had less
heart disease. How was this possible?

To answer this question, Safer interviewed two pres-
tigious scientists: Dr. Serge Renaud from France and Dr.
Curt Ellison, an American cardiologist and professor from
the School of Public Health at Boston University. They
both agreed that a moderate consumption of red wine
might be the answer.” The French had the highest con-
sumption of red wine in the world, and areas of France
that drank the most red wine had the lowest levels of heart
disease.® Could red wine be the magic elixir that protected
the French from heart disease? How could red wine be
healthy?

Wine experts recall the response to the show. “It had
a major impact,” said Ronn Wiegand, a well-known wine
columnist. “At the time, neoprohibitionists were group-
ing wine with illegal drugs. Morale in the wine business

3
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was the lowest since I have been in the business and that’s
since 1972. Friends were leaving the business to get in-
volved in something more acceptable.”” Being told that
drinking any kind of alcohol could be healthy was a com-
pletely new concept to most Americans. However, after
the broadcast, sales of red wine increased 44% almost
overnight.®

WAS THE FRENCH PARADOX TRUE?

Scientists scrambled to examine the research and
conducted new research to find out if the French Para-
dox was true. Was drinking red wine really the answer to
lowering deaths from heart attacks?’ The implications were
enormous. If the French Paradox could be transferred to
America, and we could reduce deaths from heart disease
by 40%, we would save tens of thousands of lives a year—
without dangerous medications and operations—simply
by drinking red winel!

Scientists scrutinized the data. Did the French really
eat as much or more saturated fats as Americans and have
up to 40% fewer deaths from heart disease? Did red wine
help prevent death from heart disease? Was there some-
thing special about red wine and not other alcoholic drinks
that prevented heart disease? If so, what was it? And, could
you get the same effects if you isolated that something
special and took away the alcohol?

Did the French eat high levels of saturated fat and have
lower rates of heart disease?
Yes.

Although there have been numerous attempts in the
years since 1991 to discount the French Paradox, none
have succeeded. The first question asked by scientists was
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whether the cause of death in France due to heart disease
was underestimated. Validated data on death due to heart
disease show that the French do, in fact, have lower rates
of death due to heart disease than other countries.! Sur-
veys of the French population have shown their saturated
fat intake is 15—16%o, a level similar to Americans.!!

Does drinking moderate amounts of red wine help
prevent heart disease?
Yes.

Population studies indicate that within France red
wine consumption is the highest in the south where deaths
from heart disease are lowest. French people in the north
consume more beer and spirits and they have a higher
rate of death from heart disease.'? Although studies show
that moderate drinking of alcohol from any source has a
protective effect against heart disease by raising HDL
(good cholesterol), wine appears to have special benefits
not found in other types of alcohol.”?

Dr. Renaud, the French scientist interviewed on 60
Minutes, published an important study in the prestigious
medical journal Lancet in 1992 investigating the specific
beneficial effects of red wine on the heart. He concluded
that the specific benefit of red wine was not due to its
effects on good cholesterol or the lowering of bad cho-
lesterol. He found that cholesterol levels were about the
same in France, the USA, and the United Kingdom. How-
ever, the mortality rates from heart disease were dramati-
cally different: 78 deaths from heart disease per 100,000
people in Toulouse, France, compared to 182 in Stanford,
California, USA, and 380 in Glasgow, Scotland." The av-
erage number of deaths from heart attacks in the USA is
255 per 100,000, according to the American Heart Asso-
ciation (2004).
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Next Dr. Renaud investigated the action of platelet
aggregation, or the tendency of blood to clot and cause
heart attacks. Aspirin, for example, is commonly used to
reduce blood clotting and reduce deaths from heart at-
tacks. He compared levels of platelet aggregation between
farmers in Scotland and farmers in France. Farmers in
France drank twice the amount of alcohol, primarily red
wine, and they had strikingly lower platelet aggregation
and lower numbers of deaths from heart disease. Renaud
concluded that there was something in red wine that was
protecting the blood from dangerous clots and prevent-
ing heart attacks."”

Another group of researchers found that red wine
intake, but not another form of alcohol (vodka), prevented
the activation of a component in the blood that causes
lesions in the arteries. Lesions damage the arteries, cause
inflammation and attract plaque that clogs arteries.'® Other
studies reported that the lowest risk of dying from heart
disease was among those who drank red wine compared
with those preferring other alcoholic beverages."” Since
the television broadcast in 1991, several thousand studies
have examined the connection between red wine and heart
disease. A 2007 review of red wine research in the presti-
gious European Heart Journal concluded that red wine has a
protective effect on the heart beyond the effect of the
alcohol.'®

What is it about red wine that’s so special?

Resveratrol, OPCs, quercetin and other polyphenols.
Keeping all these names straight can be a challenge.

All of the above compounds are in a group of natural

plant chemicals called plant polyphenols. Flavonoids are

also polyphenols, so you will also see some of these com-

pounds referred to as flavonoids. Polyphenols includes all
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of them, so I’ll refer to the group of healthy components
in red wine as polyphenols. According to a leading cardi-
ology researcher at State University in Buffalo, New York,
“The unique cardioprotective properties of red wine re-
side in the action of polyphenol flavonoids, which are ab-
sent in white wine....” " Below are some of the leading
candidates for the special “something” in red wine that
results in the French Paradox. Because these polyphenols
are so important to our health, I'll cover them in more
detail in following chapters.

Resveratrol. Resveratrol, a nonflavonoid polyphe-
nol, was the first compound that scientists investigated to
explain the French Paradox. It is one of the most intrigu-
ing compounds found in nature. There are not many foods
commonly eaten that have high levels of resveratrol.
Resveratrol is produced in plants primarily in response to
a stressor in the environment. In wine, it is commonly
produced by the skin, leaves and canes of grape plants in
response to a specific fungus. Because red wine is made
with the skin of the grapes, it contains more resveratrol
than white wine.

Because the presence of the stressor can vary de-
pending on the weather, soil and other variables, not all
red wine contains high levels of resveratrol. Levels of
resveratrol in Pinot Noir may vary:*

Australia 13.4 mg/L
California 5.5 mg/L
Burgundy 4.4 mg/L
Spain 5.1 mg/L

It may be possible that therapeutic levels of resver-
atrol against heart disease could be reached by drinking



A Cardiologist’s Guide to Anti-Aging, Antioxidants and Resveratrol

wine.”! This data could change, however. As herbicides
and pesticides become more commonly used in grape
cultivation, the level of resveratrol in red wine declines.

Another source of resveratrol is from the roots of
the Japanese knotweed plant (Po/ygonum: cuspidatum). Most
commercial supplements will contain resveratrol from the
knotweed plant as it is more consistent and easier to ex-
tract.

As the research on resveratrol exploded, there was
more and more evidence that resveratrol had many
cardioprotective properties. It protected arteries from the
oxidation of bad cholesterol; suppressed inflammation that
can damage arteries and cause the build up of plaque;
reduced the tendency of the blood to clot and cause strokes
and heart attacks; increased the release of nitric oxide
which relaxes blood vessels and inhibits atherosclerosis;
and helped prevent damage from heart attacks.”

There have been thousands of studies on resveratrol,
not only its cardioprotective properties, but anticancer,
anti-aging, and insulin normalizing properties as well.
There are still questions to be answered about the
bioavailability of resveratrol and other antioxidants and
how they work. I'll discuss antioxidants in more detail in
Chapter 3 and new research on resveratrol in Chapter 6.

Resveratrol is truly one of the miracle molecules of
nature, but is it the magic ingredient in red wine that pre-
vents heart disease? Other components of red wine have
also been investigated and found to benefit the heart.

OPCs and anthocyanidins. The next candidates
to be investigated were flavonoid polyphenols called oli-
gomeric proanthocyanidins (also called OPCs). Closely
related but slightly different are procyanidins and
anthocyanidins. OPCs are derived from grape seeds and
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anthocyanidins from grape skins.These are strong anti-
oxidants and help support the health of arteries, veins and
capillaries. Although resveratrol was the early contender
for the title of the “magic ingredient” in red wine, OPCs
and anthocyanidins have also been gaining recognition as
potent cardioprotective compounds. I will discuss more
about them in Chapter 8.

Quercetin. Quercetin is a powerful anti-inflamma-
tory, antioxidant, and is also a flavonoid polyphenol. Quer-
cetin is available from food sources such as onions, apples,
grapes and other fruits and vegetables. Quercetin improves
the absorption of resveratrol, as well as having its own
positive effects on preventing heart diseases.”* In a di-
etary study of over 100,000 persons for one year, those
with a higher intake of quercetin had less coronary heart
% There are still other antioxidant flavonoids in
red wine such as catechin that have been shown to help
prevent heart disease.”’

disease.

And the winner is...? Nature did not create each
of the above compounds in isolation. In their natural state
in red wine, they come together as a package. Perhaps it is
no coincidence that red wine is one of the most chemi-
cally complex foods. It’s very possible that the health ben-
efits of red wine are a result of the interaction of all of
the compounds in the whole grape, skin and seeds. Mul-
tiple mechanisms of benefit and action are very probable.”

The French Paradox started a landslide of research
into all of the above compounds with some startling re-
sults. Scientists discovered that the above compounds from
red wine not only protect our hearts, they also protect
against cancer, diabetes, Alzheimer’s, and all the chronic
diseases of aging. Most importantly, they support our
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mitochondria, the source of life and death in all cells in
our body. And one of the compounds may hold the key
to extending human life. I will discuss all of these amaz-
ing benefits of red wine in the following chapters.

Can you get the same results without the alcohol?
Yes.

Once the scientific community discovered that it
could be resveratrol, quercetin, OPCs and other polyphe-
nols in red wine responsible for its protective benefits,
they investigated to find out whether these benefits ex-
isted without the alcohol. Scientists discovered that red
wine, powdered red wine extract, dealcoholized red wine,
and purple grape juice all act in the same way. You can get
the benefits of red wine without the alcohol. I prefer a
red wine extract that contains high (95%) levels of OPCs
from grape seeds plus grape skin anthocyanins.

One excellent study concluded that taking an oral
supplement of red wine extract lowered blood pressure
in rats. The supplement produced a progressive decrease
in systolic blood pressure within four days. The red wine
supplement relaxed the arteries due to increased nitric
oxide activity.” Other studies showed that red wine ex-
tract lowers oxidation and the blood clotting mechanism.
Remember, oxidation is one of the two root causes of
disease. It is not the level of cholesterol but the level of
oxidation of cholestero/that is the critical factor in artery dam-
age. 3172333435 will present much more information about
oxidation in the coming chapters.

MAYBE IT WASN'T THE FAT AFTER ALL

One of the main premises of the French Paradox,
however, may not be true. The underlying premise of the
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paradox is that all fat, but especially saturated fat and foods
high in cholesterol, is a high risk factor for heart disease.
As research has continued, more scientists are question-
ing whether natural dietary fats have any impact on heart
disease. A review of all the best studies by the prestigious
Cochrane Institute in 2001 found that reducing or modi-
tying dietary fat had no effect on deaths from heart dis-
ease or deaths from any cause.”® Another study published
in the Journal of the American Medical Association found that
lowering total fat in the diet is unlikely to improve choles-
terol levels or reduce the incidence of heart disease.” The
famous Framingham Study of a population in New York
that has been used as a basis for heart research all over the
world, stated that no relation was found between eating
foods high in saturated fat and cholesterol and blood cho-
lesterol levels.”® A study of over 43,000 male health pro-
fessionals found that intake of total fat, cholesterol, high-
fat dairy products, nuts, and eggs were not related to risk
of stroke.”

The largest, most expensive study ever conducted to
discover whether a low-fat diet reduces the risk of heart
disease and cancer came up with a convincing no! The
Harvard School of Public Health online newsletter states
that this study proved a low-fat diet does not prevent heart
disease or cancer and does not help people lose weight,
either. The study followed 50,000 women between the ages
of 50 and 79 who were assigned to either follow a low-fat
diet or to continue their usual diets. This study cost hun-
dreds of millions of dollars and lasted eight years. The
New York Times quoted Dr. Michael Thun who directs re-
search for the American Cancer Society, “This was the
Rolls-Royce of studies. It is likely to be the final word
because we usually have only one shot at a very large-
scale trial on a particular issue.” * The results, the study

11
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investigators agreed, do not justify recommending low-
fat diets to the public to reduce their heart disease and
cancer risk.

The study was published in the February, 2000, Jour-
nal of the American Medical Association, and showed no ben-
efits for a low-fat diet. It did not protect against heart
disease, breast cancer, colorectal cancer, or keep weight
down.*

In contrast to these human trials, some laboratory
and mouse studies do show that high calorie diets that
contain a very high amount of fat (60%) increase oxida-
tion and inflammation and lead to heart disease, diabetes,
and other indicators of age and illness.*” Common sense
and research tell us that eating healthy fats such as olive
oil and nuts in a diet rich in fruits, vegetables, and whole
grains and a moderate amount of saturated fat from grass-
fed, high omega-3 animals is healthy. Eating a diet high in
French fries, pastries, cookies, margarine, lunch meats, hot
dogs, and other unhealthy fatty foods is...unhealthy.

THERE IS ONE KIND OF VERY BAD FAT

The only type of fat that fas been found to be clearly
associated with heart disease is trans fat. Margarine and
other partially hydrogenated oils found in almost all com-
mercial pastries, cookies, crackers, pancakes, and breads
and other processed foods are trans fats. Tragically, mar-
garine was recommended as a heart-healthy fat for many
years. Now we know that it causes inflammation and raises
the oxidation of LDL cholesterol, damaging arteries.
Harvard researchers have found that eliminating trans fats
from the food supply could prevent tens of thousands of
heart attacks and deaths from heart disease every year.”
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Some researchers even suspect that the epidemic of heart
disease has been caused by trans fats.

IF NOT FAT, THEN WHAT’S CAUSING DEATHS
FROM HEART DISEASE?

If eating a low-fat, low-cholesterol diet doesn’t re-
duce our risk for heart disease, what does? It’s crucial to
be able to identify accurately the risks for heart disease,
cancer and other chronic diseases so that people can take
action to reduce those risks and thereby reduce their risk
of illness. In the next chapter, I will review what public
health authorities now advise are the highest risks for
chronic illness and tell you why I think they’ve missed the
two root causes of all chronic diseases. Then I’ll tell you
how red wine extract, resveratrol, quercetin, alpha lipoic
acid, and acetyl L.-carnitine can address the two root causes
of all chronic diseases—oxidation and inflammation. They
can help reduce your risk of heart disease and all chronic
diseases of aging—even aging itself!
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THE CRUSHING BURDEN OF
CHRONIC DISEASE IN
AMERICA—CANCER, HEART
DISEASE, DIABETES, AND
ALZHEIMER’S

The United States spends more money per person on
health care than any other country in the world, yet it
ranks only 42™ in life expectancy. Countries that surpass
the United States include Japan, most of Europe, Jordan,
Guam and the Cayman Islands. The United States is not
keeping up. Twenty years ago, it ranked 11", “Something’s
wrong here when one of the richest countries in the world,
the one that spends the most on health care, is not able to
keep up with other countries,” said Dr. Christopher
Murray, head of the Institute for Health Metrics and Evalu-
ation at the University of Washington, in an Associated
Press story, August 11, 2007.

This is not news to health professionals in America.
The burden of chronic disease is growing heavier and
heavier, crushing 85% of all seniors with at least one
chronic illness. Forty-five percent of the working popula-
tion has a chronic illness, which is defined as a condition
that lasts a year or more and requires ongoing medical
attention and/or limits activities of daily living. Four out
of five health care dollars are spent on people with chronic
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conditions. The authors of this shocking report on chronic
disease say these numbers underestimate the problem.” In
human terms, chronic illness means it’s hard for you to
get up without pain, to go to work, walk easily, to shop
and cook, to play with your grandchildren without being
out of breath, or to have the energy to get together with
friends and family. It means you spend a lot of your time
and money in doctors’ offices or hospitals and paying for
prescription medications instead of getting ahead in your
career, buying a new car, golfing, gardening, dancing, or
traveling with loved ones.

The most common chronic illnesses are heart dis-
ease, high blood pressure, arthritis, diabetes, eye disorders
and chronic mental conditions like Alzheimer’s. Although
not listed as a chronic disease, cancer takes a daily toll on
the people who are fighting it. I consider it a chronic dis-
ease. Every year, cancer is diagnosed in more than a mil-
lion people, and half a million die from it—that means
many people are living with it. Having more than one con-
dition is common. For example, 70% of people with high
blood pressure have at least one other chronic condition.’

Although Americans have one of the highest stan-
dards of living in the world, we pay for it in an environ-
ment that has high levels of indoor and outdoor pollu-
tion, noise, crime, and stress. We have a fast-paced life
and a culture based on advertising that encourages eating
from fast-food chains and restaurants where it’s hard to
get economical, nutritious meals.

High cholesterol, high blood pressure, high levels of
blood sugar in diabetes, high levels of pain in arthritis,
high stress, high cortisol, a high number of people with
obesity—this is the landscape of chronic illness. Plus, the
aging of our population raises the risk of chronic illness.
Though the highest percentage of people who are ill are
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seniors, the greatest number of people with chronic ill-
nesses are now of working age and privately insured—
their chronic illnesses will only get worse as they age. Pre-
scription medications for heart disease, diabetes, arthritis
and other chronic illnesses can “manage” the symptoms
of these diseases, but medicine can’t prevent or cure them.

What is going on here in America? Our entire soci-
ety is burdened with illness. The big question, of course,
is can anything be done about it? I have written this book
to tell you that something caz be done about it. Scientific
breakthroughs like the ones I will be telling you about in
this book—resveratrol, alpha lipoic acid, acetyl I.-carnitine,
quercetin, and red wine polyphenols that go to the root
causes of chronic diseases—are revealing the real possi-
bility of a healthy aging population—not just old, but old
and energetic and living life to the fullest.

HEART DISEASE DECLINES—WHY?

The good news is that deaths from heart disease are
declining. Although heart disease is still the biggest killer,
the rate of death has fallen 50% between 1980 and 2000.*

Of course, what people want to know is what is caus-
ing this decline in deaths from heart disease, so we can do
more of it! The answer is, we really don’t know for sure.
Some experts suggest that it is better medical procedures
and medications. The latest research indicates that about
half the reduction is due to positive life- style changes
and the other half to advances in medical care. Decreases
in smoking, cholesterol, blood pressure and more exer-
cise are the main lifestyle changes thought to reduce
deaths.”

However, there may be other reasons for this decline
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that are less obvious to the medical establishment. For
example, we learned in the first chapter that drinking red
wine high in the polyphenol antioxidants resveratrol, quer-
cetin, and OPCs reduces your chance of getting heart dis-
ease by almost 40%.

A Yale School of Medicine researcher, Bauer Sumpio,
M.D., professor and section chief of vascular surgery in
the Department of Surgery, says that his laboratory found
that it’s red wine polyphenols that prevent plaque on the
smooth muscle cells of arteries, inhibit platelet formation
which can lead to blood clotting, and slow cell deteriora-
tion. A better understanding of the health benefits of red
wine and the specific polyphenolic extracts would be a
great contribution to society,” Sumpio said.°

Wine consumption has doubled in the United States
since the 1970s, and almost half of wine drinkers drink
red wine.” It’s absolutely possible that the increase in adults
drinking red wine high in the polyphenols resveratrol, quer-
cetin, and OPCs plus the consumption of dietary supple-
ments with these and other antioxidants, may be contrib-
uting to the reduction in heart disease, cancer and other
chronic diseases. I agree with Dr. Sumpio that educating
the public about the benefits of these red wine polyphe-
nols would be a great service and could reduce deaths
from heart disease.

WHAT DO THE EXPERTS SAY WILL REDUCE
YOUR RISK OF HEART DISEASE, CANCER,
DIABETES, AND OTHER CHRONIC DISEASES?

It’s important to understand the conventional rec-
ommendations and advice about chronic illness. This chap-
ter will examine the standard risks for these diseases and
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what the authorities say to do about them. If you are in-
terested in not only living a long life, but a healthy one,
then it’s important to know the risk factors for the most
prevalent chronic diseases. A risk factor is something that
increases your chance of having the problem. Once you
know the risk factors, you can take steps to reduce them
and prevent these conditions from making you a statistic.

However, we will also take a very close look at what
the authorities could be missing and what alternative so-
lutions may give you an even greater opportunity to re-
duce your risk of cancer and chronic illness. If the au-
thorities get it wrong, millions of people will be doing
what they think will reduce their risk, when it really doesn’t.
This is what has happened with the recommendations to
eat a low-fat, low-cholesterol diet. By focusing on eating
low fat and cutting out foods with cholesterol, people
thought they were reducing their risk of heart disease, but
they really weren’t. If health authorities are looking in the
wrong direction, they can overlook an important solu-
tion—Ilike the ingredients in red wine—which is what I
believe has happened. Doctors and nutritionists have been
too focused on what 7o/ to eat (when it has turned out it
didn’t matter), and failed to focus on what 7 drink and eat
that can make a difference.

One of the biggest and most damaging errors made
by the authorities in the last 50 years was in recommend-
ing that people prevent heart disease by eating margarine
full of dangerous trans fats. We now know that trans fats
significantly zzcrease heart disease and many other diseases
by increasing oxidation of fats and inflammation in arter-
ies. Trans fats are so dangerous that a government spokes-
man has declared there’s no safe level. Denmark has
banned trans fats and so has New York City. I hope many
other cities will follow.
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Combined Risk Factors for Heart Disease,
Diabetes, High Blood Pressure, Arthritis, and
Cancer That Can Be Modified®

Smoking or environmental smoke
Obesity

Not exercising

High stress

Diet low in fruits and vegetables

Diet high in all types of fat

Diet high in saturated fat and cholesterol
Diet high in sugar

Diet high in trans fats

High levels of salt

Diabetes

High cholesterol or abnormal blood lipids
High blood pressure

Combined Recommended Solutions

Stop smoking

Exercise daily for 30 minutes

Lose weight

Lower stress

Eat a low-fat, low-cholesterol diet

Eat vegetables and fruits (5—10 servings
a day)

Control diabetes

Manage cholesterol and blood pressure

If you drink, drink in moderation (one drink
a day for women, two a day for men)
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WHAT DID THEY MISS?

Reducing the risk of clotting or platelet aggregation
can reduce risk of a heart attack. Currently, most cardi-
ologists prescribe a daily aspirin to achieve this reduction.
Dr. Renaud’s research on red wine suggested that it was
the decreased platelet aggregation or blood clotting by
red wine that lowered the risk of heart disease.” There
have been a number of studies showing resveratrol’s abil-
ity to reduce platelet aggregation.'” A small 2006 study on
high-risk cardiac patients who were resistant to aspirin
showed that resveratrol effectively inhibited platelet ag-
gregation. And resveratrol doesn’t cause bleeding like as-
pirin does." Today, fifty million people take aspirin to re-
duce blood clotting even though all conventional doses
of aspirin are associated with gastrointestinal bleeding.'
Taking aspirin may help reduce the risk of cardiovascular
disease, but it also has significant side effects.

WHAT ELSE DID THEY MISS?

Although I agree with many of the risks listed, the
experts missed the opportunity to zdentify the two root causes
of every chronic disease—inflammation and oxidation. That’s a
lot to miss. They listed the symptoms, but not the cause.
When you know the root causes of disease, you can find
better specific solutions for preventing disease. It’s not
enough to advise you to “manage your cholesterol and
blood pressure.” You need to know how to do that. In the
next chapter I will show you that each and every risk fac-
tor named by the authorities has these two root causes
that are related to each other. By knowing what the root
causes are, you can then start doing something about them.
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LOOKING FOR ALTERNATIVES

Although I practice conventional medicine, I know
that surgeries and prescription medications cannot cure
or prevent heart disease, diabetes, cancer and other chronic
illnesses. And I know that the practice of medicine has no
answer for aging. My own research has convinced me that
there are alternatives that can help people prevent chronic
diseases and even aging. In order to write this book, I
have reviewed hundreds of research studies that support
this. Natural supplements like resveratrol, alpha lipoic acid,
acetyl L.-carnitine, red wine extract, and quercetin can make
a difference in your quality of life—and may even extend
the number of years you live.

That the standard solutions aren’t working for many
people is evident in their desire to find alternatives. My
patients are hungry for good information that will help
them be healthy—without the debilitating side effects of
medications. The Internet has opened up a gold mine of
information about natural solutions and supplements that
don’t cause dangerous side effects or cost a fortune. By
some estimates, 40—-50% of Americans now take a dietary
supplement. Many of these people are on limited incomes
and wouldn’t be spending the money if they didn’t feel
they were getting a benefit.

That’s why this book examines the real evidence about
risk factors for chronic diseases, cancer and aging. The
American people cannot afford another health disaster
like trans fats. Unfortunately, many effective natural or
alternative solutions are being ignored or falsely criti-
cized—even if the scientific evidence shows that these
solutions may be the key to preventing illness and disabil-
ity. Many risk factors such as trans fats, sodas, and other
junk foods are underpublicized due to powerful economic
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interests. You will notice in the list of solutions recom-
mended by the health authorities, there is no mention of
using supplements to lower inflammation and oxidation—
the two root causes of all chronic illness. In the following
chapters I will share with you the results of my research
about natural, safe solutions that will help you stay healthy
as you age.



3
TWO ROOT CAUSES OF ALL
CHRONIC DISEASES—
INFLAMMATION AND
OXIDATION

A ging, chronic diseases and cancer are a// associated
with increased inflammation and oxidation. .4/ of
the valid risk factors for chronic diseases increase oxida-
tion or inflammation or both. The two are connected. They
are the root causes of disease and aging. As Dr. Andrew
Weil, M.D. said on his Web site, “Chronic inflammation
just may be the root of all degenerative diseases.” A spe-
cial report in the cancer medical journal Oncology concurred
with Dr. Weil. “A substantial body of evidence supports
the conclusion that chronic inflammation can predispose
individuals to cancer... the longer the inflammation per-
sists, the higher the risk.” ! If we can reduce chronic in-
flammation and oxidation, we can improve the preven-
tion of every chronic disease—even cancer and aging. |
believe we can do it.

WHAT IS INFLAMMATION?

Inflammation is nature’s way of telling us that some-
thing is going wrong in our body. Inflammation is our
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basic defense and all inflammation begins with a trigger-
ing event. A bacteria, virus, parasite or toxin invades the
body; a blow, fall, or surgery injures the body; or you eat
food that is harmful and it sets off your alarm sentinels.
After the inflammatory trigger has been pulled, white
blood cells (macrophages) rush to the area where the in-
vader has entered or the injury has occurred and free radi-
cals increase.’

Macrophages produce proinflammatory cytokines,
chemical messengers that attack and clean up cells in the
affected area. If the inflammatory trigger continues,
cytokine production rises, sending more and more signals
to destroy more and more cells, and more and more free
radicals are produced, which eventually leads to tissue and
organ damage. For example, if you have continual inflam-
mation in your knee, macrophages and free radicals will
continue to attack the cartilage, destroying it, until you
have none left.’

WHAT ARE FREE RADICALS AND OXIDATIVE
STRESS?

When we breathe oxygen, the process of turning
oxygen into energy in our cells creates free radicals. Free
radicals (also called ROS or RONS) are molecules that
want to grab electrons from other molecules. When a
molecule loses an electron, that is called oxidation. It’s
kind of like a troublesome bachelor at a party trying to
grab other men’s dates.” By snatching electrons, free radi-
cals can damage all types of cells in the body, including
their DNA. In addition to energy production, other natu-
ral processes such as fighting infections and inflamma-
tion can create free radicals.

Antioxidants are molecules that give free radicals an
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electron so they won’t continue to cause problems. When
the antioxidants can’t keep up with the free radicals, it’s
called oxidative stress.

In addition to the normal production of free radicals
and oxidized cells by the body’s own mechanisms of
breathing and inflammation, outside influences can also
trigger the production of free radicals and oxidation. En-
vironmental pollutants, cigarette smoke, radiation, ultra-
violet light, drugs, medicines, pesticides, solvents, house
cleaning toxins, weed killers, ozone, stress, trans fats, high
levels of sugar, obesity and intense exercise all either cre-
ate inflammation, which triggers oxidation, or trigger oxi-
dation directly. You can see from the list that many of
these outside triggers of inflammation and oxidation are
due to our modern lifestyle.

HOW DO WE STOP FREE RADICAL DAMAGE?

If nature creates a problem, then nature usually cre-
ates a solution.

Our body produces powerful antioxidant enzymes
to balance the normal oxidation process inside the cell.
Some of the most important antioxidant enzymes are su-
peroxide dismutase (SOD), catalase, and glutathione per-
oxidase. These enzymes reduce the concentrations of the
most harmful oxidants. What’s really important is that in
order for our body to create these enzymes, it must have
the minerals selenium, copper, manganese and zinc from
food or supplements to create them. If you are deficient
in any of these micronutrients—and many Americans
are—you will not be able to make enough antioxidant
enzymes to control free radicals.

But that’s not all. Nature also created powerful anti-
oxidants within our bodies. An antioxidant is a special kind
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of molecule that is stable enough to voluntarily give a ram-
paging free radical an extra electron so it will just settle
down and stop grabbing electrons. Your body produces
its own antioxidants such as alpha lipoic acid, nitric oxide,
glutathione, ubiquinol (coenzyme Q-10), and uric acid.

However, our internal team needs reinforcement an-
tioxidants, especially when the rate of oxidation is high.
The modern lifestyle that includes high stress, toxins, pol-
lutants, smoke, trans fats and sugar increases the need for
outside antioxidant reinforcements.” Those reinforcements
traditionally came from a diet very high in freshly picked
fruits, vegetables and herbs plus drinks like red wine, tea,
cocoa, and coffee.

If the body gets overwhelmed with too much oxida-
tion and damage to cells, and does not have enough nutri-
ents, enzymes and antioxidants to protect it, the oxidation
damage gets ahead of the repair system and causes chronic
inflammation, disease and aging. That’s The Free Radical
Theory of Aging.® I’ll tell you in Chapter 9 why it’s simply
not possible to get all the antioxidant power you need from
food.

AGING, CHRONIC INFLAMMATION AND FREE
RADICALS

In some cases, especially in the elderly, the body loses
its ability to down-regulate inflammation. It is normal for
your body to respond with inflammation when there is a
triggering event. Inflammation goes up, and once the dan-
ger has been averted, it goes back down. That’s normal.
When it doesn’t go back down—that’s trouble.”

Scientists are looking closely at the relationship of
chronic inflammation and aging. They have discovered that
chronic inflammation as we age impairs the ability of cells
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to get rid of damaging free radicals. Young organisms can
down-regulate both inflammation and oxidation better
than old organisms.? If inflammation and oxidation con-
tinue, then the free radicals continue to generate a cas-
cade of chemicals that damage the cell, the tissue and even-
tually the organ. Once the organ sustains a significant
amount of damage, the deterioration of health begins that
results in chronic disease and aging.’

It’s important to realize that it’s normal to have in-
flammation and oxidation. Creating drugs that would com-
pletely suppress oxidation or inflammation would cause
even more problems. A normal inflammation response
protects you from infection and the process of oxidation
helps kill off damaged cells that could lead to cancer.'’
However, inflammation and oxidative stress are now at
“epidemic” levels and are out of control due to poor diet,
toxic chemicals and stress. In order to reduce aging and
chronic diseases you must reduce these two reactions in
your body, especially as you age. Natural supplements like
resveratrol, alpha lipoic acid, quercetin and red wine ex-
tract protect you against high levels of oxidation and in-
flammation without altering the natural balance within your
body.

THE DISCOVERY OF CHRONIC INFLAMMATION
AND ITS ROLE IN CHRONIC DISEASE

Just as the French Paradox stimulated the investiga-
tion into new ways to prevent heart disease, another para-
dox of heart disease started the research into chronic in-
flammation. As I noted in earlier chapters, up until the
late 1990s, the medical community was committed to the
concept that dietary fat and cholesterol clogged arteries
with plaque and caused heart attacks. Anyone with high
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Highly Sensitive C-Reactive Protein
Test for Inflammmation

Optimum Levels*

* Below 1.3 mg/L of blood is safe.
* Below 0.5 mg/L of blood is ideal.

*Even low levels of chronic inflammation can cause
deterioration of tissue and lead to chronic diseases.

. J

LDL cholesterol was told they were at great risk of hav-
ing a heart attack.

There was only one problem—half of all heart at-
tacks occurred in people with “normal” cholesterol lev-
els. Plus, doctors found that the most dangerous plaques
that built up in the arteries were not necessarily the large
plaques and that they usually were not significantly block-
ing anything, Something else was causing the plaque de-
posits to burst, tear away from the artery wall and trigger
massive clots that cut off the blood supply. In the early
1990s, Dr. Paul Ridker, a cardiologist at Brigham and
Women’s Hospital in Boston, became convinced that some
sort of inflammatory reaction and not the build up of
cholesterol was causing plaque to burst and cause heart
attacks. He needed a simple test that could prove this. He
decided to test for C-reactive protein (CRP), a molecule
produced by the liver in response to an inflammatory sig-
nal. The higher the inflammation, the higher the level of
CRPM

Dr. Ridker succeeded in proving his theory and
published it in the New England Journal of Medicine in 1997.
He showed that people with high levels of CRP were three
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times as likely to die from a heart attack, regardless of
their cholesterol levels. This revolutionized the concept
of heart disease and all diseases. It is now accepted that
atherosclerosis (hardening of the arteries) is actually an
inflammatory disease.'

THE NEW MODEL OF HEART DISEASE

The new model of heart disease is based on both
oxidation and inflammation. Although our body must have
cholesterol to build healthy cells, high levels of LDL cho-
lesterol can become oxidized by free radicals. The oxi-
dized cholesterol triggers an inflammatory response that
builds up white blood cells that turn into dangerous plaque,
and damages the lining of the arteries. Damaged linings
become sticky like Velcro and attract more oxidized cho-
lesterol and white blood cells and cause more inflamma-
tion. It’s a vicious cycle of oxidation, inflammation, white
blood cells and plaque. Eventually the arteries become
rigid and stiff and lined with plaque. A final inflammatory
trigger causes plaque to tear off and a blood clot forms to
repair the tear. That blood clot can occlude the circula-
tion to the brain or the heart causing a stroke or a heart
attack.

The latest research also shows that maintaining
healthy levels of nitric oxide maintains a healthy arterial
lining—the key to heart health. Nitric oxide also works in
the mitochondria of all cells to maintain a healthy energy
level."”

Lowering high levels of cholesterol is still important.
Apparently, when an inflammatory reaction is occurring
in the arteries, high levels of LLDL cholesterol with certain
“sticky”” molecules attached cause higher levels of plaque
to form and trigger even more inflammation in the artery
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wall. Controlling oxidation, inflammation and cholesterol
and maintaining healthy levels of nitric oxide is the new
model to prevent heart disease.

STATIN DRUGS LOWER CHOLESTEROL AND
INFLAMMATION

Statin drugs that lower cholesterol are the most com-
mon prescription medication used to prevent heart attacks.
Although doctors have mainly used statins to control cho-
lesterol levels, they also lower inflammation—although
they can have side effects. Studies using higher levels of
statins show successful outcomes regarding coronary heart
disease. Cholesterol lowering, however, will not make up
for uncontrolled hypertension, smoking, high triglycerides,
and obesity. These risks correlate with higher CRP levels,
even if patients are treated with statins.

According to an editorial commentary on a statin
study in the September, 2004, Journal of the Amwerican Medical
Association, ““This finding suggests an intriguing hypoth-
esis, specifically, that the early benefits of statin therapy
are derived largely from the anti-inflammatory effects of
the drugs, whereas the delayed benefits are lipid-modu-
lated.” '* Maintaining low levels of oxidation and inflam-
mation and healthy levels of nitric oxide with natural sub-
stances is a healthier alternative for most people. Some
people, however, will need to take statins, if tolerated.

For many years, the medical model of disease had
been that each disease is a separate problem with a sepa-
rate cause and specific medications for that disease. Due
to Dr. Ridker’s work with chronic inflammation and Dr.
Harman’s insight into oxidation, this is changing. The world
of medical science is going through a radical upheaval in
understanding the causes of most modern debilitating and
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“killer” diseases including heart disease, cancer, stroke,
diabetes, Alzheimer’s, arthritis, multiple sclerosis,
fibromyalgia, chronic fatigue, allergies, and more. The two
words that are rocking the previous model of medicine
are inflammation and oxidation.

An article in TZme magazine, February 23, 2004, said,
“Instead of different treatments for, say, heart disease,
Alzheimer’s and colon cancer, there might be a single, in-
flammation-reducing remedy that would prevent all three.”
And, instead of relying on prescription medications and
surgery to treat and manage the symptoms, we may be
able to prevent these diseases with natural antioxidants,
anti-inflammatories and supplements that maintain healthy
levels of nitric oxide.

OXIDATION, BLOOD VESSELS AND AGING

Once again, the heart is in the center of it all. Doc-
tors now know that it is the oxidation of cholesterol that
is the problem. When cholesterol and other fats become
oxidized, it starts a process of inflammation that leads to
plaque and heart disease.

The role of free radicals in the health of blood ves-
sels is particularly important. Blood vessels are absolutely
critical to overall health because they supply oxygen and
nutrients to cells throughout the body. Damage to blood
vessels can have a profound impact on the heart and the
brain and contribute to diseases associated with aging (e.g.,
diabetes, atherosclerosis, hypertension). The cells that line
blood vessels, called endothelial cells, are vulnerable to
damage from free radicals and inflammatory chemicals.

I want to emphasize the importance of the endothe-
lial cells. This lining along our blood vessels is only one
cell thick and therefore somewhat fragile. The supplements
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discussed in this book have very great health benefits for
endothelial cells. They reduce inflammation and oxida-
tion and increase nitric oxide. Aging blood vessels may be
the primary factor in overall aging. If we can’t get oxygen
and nutrients to our cells, they begin to weaken and die. If
there’s not enough nitric oxide, they get rigid and stiff. If
the endothelium gets stiff and rigid, we end up with high
blood pressure. If the endothelium gets inflamed, it can
trigger blood clots. Therapies that support the health of
the endothelium and blood vessels could help maintain
health throughout the body into old age."

Researchers are now seeing the endothelial lining in
all blood vessels as a key target for short- and long-term
anti-inflammatory and antioxidant therapy. Initial studies
showed that giving antioxidants improved blood flow in
the brachial artery in patients with coronary heart disease
or congestive heart failure.'
polyphenols as found in red wine support the production
of nitric oxide in the endothelial cells. Nitric oxide pro-
motes relaxation of arteries and fights free radical dam-
age to these delicate cells. Resveratrol, alpha lipoic acid,
acetyl L-carnitine, quercetin, and red wine extract with
95% OPCs all protect the heart by reducing or preventing
oxidation and inflammation and increasing nitric oxide.

Flavonoid and nonflavonoid

ALL RISK FACTORS FOR CHRONIC DISEASES
ARE ASSOCIATED WITH INFLAMMATION AND
OXIDATION

Although I agree with almost all of the risk factors
of the authorities, I think that the way they are presented
is misleading;. These are not separate risk factors. The root
risk factors for all of them are chronic inflammation and
oxidation.
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Because scientists can more accurately identify mark-
ers of inflammation in the human body than they can
oxidative stress, many of the studies below focus on iden-
tifying inflammation. Actually detecting levels of free radi-
cals in the body is very difficult. However, electron spin
resonance can detect the footprints of free radicals and
scientists continue to develop new ways of identifying
oxidative stress levels.'” '

Combined Risk Factors for Chronic Disease:

Smoking or environmental smoke. A study on
aging, smoking and oxidative stress found that even if ex-
posure to tobacco is stopped, inflammation persists, es-
pecially if the smoker is older. There is a growing body
of evidence about damage from oxidative stress due to
cigarette smoking. In smokers, one of the major antioxi-
dants in the body, glutathione, becomes oxidized and ac-
cumulates in the lungs and overwhelms the body’s anti-
oxidant defenses. As smoke damages blood vessels, an
immune response is triggered that increases inflamma-
tion."” Mitochondrial antioxidants like alpha lipoic acid
can actually help repair smoke-damaged cells.?’

Obesity. Obesity is a state of increased inflamma-
tion and oxidative stress. Obese humans also have in-
creased oxidative stress in the endothelial lining.*! # By
targeting oxidation and inflammation, we may be able to
help reduce the incidence of type 2 diabetes associated
with obesity. The recent research that showed resveratrol
prevented diabetes in aging rats and studies that showed
alpha lipoic acid reduced the symptoms of diabetic neur-
opathy in humans are very encouraging.

Not exercising. High levels of exercise can initially
increase oxidation. However, studies have shown that ex-
ercise also increases enzymes that produce antioxidants,
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leaving your body in better shape than before you exer-
cised. Inactivity zzncreases oxidative stress with no increased
production of antioxidants, resulting in higher levels of
oxidation.? T highly recommend regular, moderate exer-
cise and antioxidants.

High stress. Researchers have established a link be-
tween stress, inflammation and disease. Individuals with
major depression have a much higher inflammatory re-
sponse to psychological stress than people who do not
suffer from depression.” Antioxidant and anti-inflamma-
tory supplements may help.

Diet low in fruits and vegetables. Studies have
shown that people who ate a diet high in fruits, vegetables,
nuts, olive oil and whole grains had significantly lower
markers of inflammation than people who ate fewer fruits
and vegetables. People who ate foods with higher levels
of flavonoids, especially quercetin, a natural anti-inflam-
matory, had lower levels of chronic diseases, including lung
cancer.”* ¥ 2 It is the high polyphenol antioxidants in fruits,
vegetables, and red wine that are probably the main fac-
tors responsible for the healthy effects.”’

Diet high in all types of fat. This has been
disproven. It is the &inds of fat and other aspects of the
diet that matter, not the total fat intake. A study published
in 2007 compared the effects of a Mediterranean diet high
in olive oil, walnuts, fruits and vegetables, with a low-fat
diet. The randomized, controlled study included 9,000
high-risk participants with type 2 diabetes or three or more
other risk factors for coronary heart disease. The main
goal was to measure oxidation of LDIL cholesterol as a
risk for heart disease. Glucose levels, systolic blood pres-
sure and total cholesterol/HDIL. cholesterol ratios, and
inflammation were also measured. The results showed high
levels of virgin olive oil reduced oxidized LDIL.. The two
Mediterranean diet groups had lower glucose levels, lower
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systolic blood pressure, lower inflammation, and better
HDL ratios. The Mediterranean diet with olive oil reduced
oxidized LDL by 10.6; with walnuts reduced it 7.3; a low
fat diet only reduced it by 2.9. This showed a clear anti-
oxidant benefit from a diet high in olive oil, walnuts, fruits
and vegetables. It also showed that a low-fat diet does
not, by itself, lower a primary marker of heart disease.”

Diet high in saturated fat and cholesterol. Satu-
rated fats and cholesterol are the most controversial risk
factors. Not all saturated fat is the same and they have
very different biochemical effects on our tissues. The type
of saturated fat in chocolate (stearic acid), for example, is
a healthy fat. Some types of saturated fat, however, when
combined with high LDL cholesterol increase inflamma-
tion. Good saturated fats and bad saturated fats can exist
within the same foods. However, adding olive oil,
avocadoes, red wine, and fruits high in antioxidants to the
meal helps counter the negative effects of bad saturated
fats. Olive oil, especially, interferes with the inflammation
response. It’s the combination of foods that we eat that
makes the biggest difference.

As I mentioned in an earlier chapter, the long-term
dietary studies do not support a connection between high
dietary saturated fat and cholesterol with higher levels of
heart disease. Some studies have shown that saturated fat
raised inflammation levels a modest amount; others found
that it did not raise inflammation. One study found that
eating four eggs a day increased inflammation in lean,
healthy subjects but not in obese insulin resistant subjects.
A study at Harvard found no correlation between eating
eggs and levels of cholesterol.” Research did show that
eating lean red meat did not raise inflammation levels.”
Without going into all of the details of all of the studies,
I conclude that common sense and the latest research are
your best guides.
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Based on research and common sense, 1 believe we
can enjoy meals with moderate amounts of lean red meat
(preferably pasture raised instead of corn fed because corn
increases proinflammatory molecules in meat) and whole
dairy products and eggs from healthy sources. Eating
fruits, vegetables, olive oil and nuts creates a healthy, bal-
anced diet. Having a glass of wine or another beverage,
food, or herb with high levels of antioxidants helps lower
the natural rise in oxidative stress after a meal.” This is
the traditional French way of eating;

Diet high in trans fats. Many studies have shown
trans fats to be inflammatory. Trans fats also raise serum
levels of LDL (bad) cholesterol, reduce levels of HDL
(good) cholestrol, and increase the oxidation of choles-
terol.* The Food and Drug Administraton has stated that
there is no safe level of trans fats in a healthy diet.

Diet high in sugar and refined carbohydrates.
According to a study by Simin Liu, M.D., Ph.D. at Harvard
Medical School, women eating diets that included pota-
toes, breakfast cereals, white bread, muffins and white rice
had elevated CRP levels of inflammation.”® High consump-
tion of refined sugar may also promote inflammation,
according to new research published in the Awerican Jour-
nal of Clinical Nutrition.>®

High levels of salt. High levels of salt activate in-
flammatory cytokines and drive oxidative stress that con-
tributes to salt-sensitive high blood pressure.”” ** Processed
foods and food eaten in restaurants contribute most of
the salt you eat. You may think you are not consuming a
high level of salt because you never add salt to your food.
However, if you eat out frequently or eat canned and pro-
cessed foods, you may be getting much more salt than
you think.
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Diabetes. Obesity is often associated with diabetes
and a state of chronic low-level inflammation. Increased
glucose metabolism can lead to a rise in mitochondrial
production of free radicals creating oxidative stress. A re-
cent study says, “The evidence strongly suggests that type
2 diabetes is an inflammatory disease and that inflamma-
tion is a primary cause of obesity-linked insulin resistance,
hyperglycemia and high cholesterol rather than merely a
consequence.” ¥

High cholesterol or abnormal blood lipids. The
oxidation of lipids in high levels of LDL cholesterol trig-
gers inflammation leading to lesions. Enzymes associate
with HDL may protect against oxidation.*’

High blood pressure. High blood pressure is also
strongly associated with inflammation and oxidative
stress.” Nitric oxide generated by antioxidants found in

4 )

Common Causes of Inflammation and Oxidation

* Body’s own mitochondrial energy
production

* Obesity

e Stress

e Vitamin and mineral deficiencies

* Bacteria, viruses, candida, parasites

e Trans fats

* Indoor and outdoor pollution

* High levels of refined flour and sugar

* Smoking

* Sleep deprivation

* Household cleaning supplies, weed/
bug killers

¢ Chemicals in cosmetics
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The 5 Worst Inflammatory Foods

1. French fries
2. Donuts

3. Sodas

4. Chips

5. Chicken nuggets fried in trans fats

- J

red wine and other sources, is critical to maintaining
normal blood pressure. Nitric oxide helps relax arteries,
lowers blood pressure, and prevents and restores damage
to the endothelial lining.**

It’s clear that inflammation and oxidation are at the
core of chronic diseases and aging. However, in order to
truly understand how we can stay healthy as we age, we
need to understand where oxidation starts—inside our
mitochondpria.



4
MITOCHONDRIA—MIGHTY
DISEASE FIGHTERS
HOLD THE KEY TO THE
FOUNTAIN OF YOUTH

nce again, the story of a major breakthrough in

modern science begins with one person and a mo-
ment of brilliant insight. Dr. Denham Harman had worked
for nearly 15 years for the Shell Oil Company studying
free radical chemistry in relation to the oil industry. One
day in the 1950s, his wife gave him an article to read about
aging. Something in the article inspired him and he says
that this was the beginning of his quest to find the one
common cause of aging.

Dr. Harman left the oil industry and attended medi-
cal school at Stanford and then joined the Donner Labo-
ratory of Medical Physics at the University of California,
Berkeley. At that point, says Dr. Harman in a speech at
the 2 Annual Monaco Anti-Aging Conference, “I settled
down to the problem of what causes aging and what can

we do about it.” 12

THE FREE RADICAL THEORY OF AGING

According to Dr. Harman’s account, he became frus-
trated. He says that he could not find the one thing that
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would account for aging. He was at the point of giving up
when a phrase just floated across his mind—:free radicals.
He knew he had found what he had been looking for.

Dr. Harman, of course, wanted to share this tremen-
dous insight with his colleagues, so he says he walked
around the campus at U.C. Berkeley and talked to people
about his idea that free radicals could be the primary cause
of aging. Only two people thought there might be some-
thing in it. Dr. Harman knew he was going to have to
present a published paper to get anyone to believe in his
theory. In 1956, he published, “Aging: a theory based on
free radical and radiation chemistry,” in the Journal of Ger-
ontology, and it received a great deal of publicity. It became
known as The Free Radical Theory of Aging.

Before Dr. Harman published his new theory, anti-
aging was hardly recognized as science. It was in the realm
of the “kooks” and science fiction. By proposing a valid,
scientific cause for the aging process, Dr. Harman opened
the door to other scientists to solve one of the great mys-
teries of humankind—what can we do to stay healthy as
we age and even extend the number of years we live.

This research has continued up to the present when
scientists have discovered several crucial antioxidant com-
pounds like resveratrol, alpha lipoic acid, red wine extract,
and quercetin that may help us maintain good health into
old age.

THE KEY TO AGING AND DISEASE—THE
MITOCHONDRIA

In 1972, Dr. Harman published a new paper, “A bio-
logic clock: the mitochondria?” in the Journal of the Amer:-
can Geriatric Society that revised his previous theory. Dr.
Harman now believed that protecting our wztochondria
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from free radical damage was the key to preventing aging,.
According to Dr. Harman, the scientific community was
not that interested in his new theory about mitochondria
called The Mitochondrial Theory of Aging. He had to
wait for growth in the mitochrondria field.

In 1980, Dr. J. Miquel published a follow-up paper
supporting the importance of the mitochondria in the
aging process. It still didn’t catch on. It wasn’t until 1989,
when Dr. A.W. Linnane and his colleagues in Melbourne,
Australia, published another paper on mitochondria and
aging that the scientific community started to recognize
that the mitochondria could be the key to staying healthy
as we age.

WHAT ARE MITOCHONDRIA?

Deep inside almost every cell in your body are tiny
structures called mitochondria (mite-oh-con-dree-ah).
There may be thousands of these tiny structures (also
called organelles) inside one cell. Organs that require the
most energy, such as the heart and brain, have the most
mitochondria—up to 7,000 mitochondria in one heart cell!
Scientists theorize that mitochondria evolved first and then
cells engulfed them.

Mitochondria were discovered in the 1950s with the
electron microscope that could see into the inside of the
cell. Scientists were amazed to find out that mitochondria
contained their own DNA. The cells have nuclear DNA
and mitochondria have DNA as well. Once mitochondria
were discovered, researchers had to find out what role
they played in the body. The answer was astounding—
mitochondria produce 95% of the body’s total energy!
One of the first scientists to study mitochondria called

them the body’s “power plants.” >
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In the process of creating all this energy from oxy-
gen, mitochondria also produce free radicals that can dam-
age the DNA of the mitochondria. As we age, this dam-
age accumulates, reducing the ability of the mitochondria
to function and keep on creating energy. Plus, poorly func-
tioning mitochondria create higher and higher levels of
free radicals that cause oxidative damage to the cells in
the body leading to disease and aging. Research has shown
that mitochondrial DNA damage increases with age.*

HOW DO THEY WORK?

Researchers soon discovered that mitochondria trans-
form the oxygen we breathe into energy, a process using
adenosine triphosphate or ATP. No mitochondria, no
energy. Healthy mitochondria, lots of energy. During the
time that mitochondria and ATP were discovered, Dr.
Denham Harman published his paper which became
known as The Free Radical Theory of Aging. He theo-
rized that it was the oxidation of molecules in the body
that caused damage to cells, deterioration, chronic diseases
and aging. In 1972 He amended this theory to The Mito-
chondrial Theory of Aging. He believed that it was the
oxidation znuside the mitochondria that results in damage to
the DNA and the ultimate deterioration and destruction
of cells in the heart, brain, liver, skeletal muscle and other
organs that lead to chronic disease and eventually death.
If we could keep our mitochondria and its DNA healthy—
how long could we live and how healthy would we be?

WHAT CAUSES OXIDATION INSIDE
MITOCHONDRIA?

In the process of producing energy, free radicals are



Mitochondria—AMighty Disease Fighters

produced within the mitochondria. Fortunately, most of
these free radicals are kept under control by the mito-
chondrial “police force”—mitochondrial antioxidants.
There’s one real nasty free radical molecule inside mito-
chondria called superoxide anion. You need a lot of anti-
oxidant power to make sure that one doesn’t cause prob-
lems. However, if your mitochondrial antioxidants are low
or weak, superoxide anion and other free radicals get the
upper hand and get out of control leading to DNA dam-
age and ultimately damage to cells, tissues and organs. It
was first believed there were only oxygen free radicals.
Now we know there are also nitrogen free radicals. In fact,
when a nitrogen free radical combines with superoxide
anion it makes one of the most toxic free radicals known—
the really bad guy, peroxynitrate. The technical term used
by scientists for all free radicals is RONS—reactive oxy-
gen and nitrogen species, but most people still call them
free radicals.

IT’'S THE DNA

Scientists now agree with Dr. Harman’s theory that
it is the vulnerable DNA within the mitochondria that
must be protected from damage. The nuclear DNA is
much more stable, probably because the process of pro-
ducing energy is not happening right next to the nuclear
DNA. It’s like having a fire next door to you—if that fire
gets out of control, it could damage your yard or your
house. If that fire is down the street, you’re in a lot less
danger.” As we get older, the DNA damage begins to ac-
cumulate and the mitochondria doesn’t function as well.
It makes sense that if the vitality center of the body—the
mitochondria—is damaged, you will have less energy, less
ability to withstand stress, and less ability to recover if
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you become sick. All of this brings about the deteriorat-
ing state of health and the lower levels of energy and func-
tioning we call “aging’ and chronic disease.

For some time it was believed that the mitochondrial
DNA did not have a natural repair system. Fortunately,
we now know that mitochondria are capable of repairing
oxidative damage to their DNA! This is important be-
cause if the DNA is damaged then it spreads the damage.
The defective cell is duplicated over and over as the cells
divide, thus allowing the damaged cells to multiply. This
replication of damaged cells may lead to cancer. Dam-
aged mitochondria also produce more free radicals lead-
ing to a vicious cycle of destruction.

MITOCHONDRIA AND ANTI-AGING

Not only did Dr. Linnane and others observe the
deterioration of mitochondria in the laboratory due to
free radicals, Dr. Linnane also demonstrated that only 5%
of a ninety-year-old’s mitochondrial DNA from skeletal
muscle tissue was still undamaged. Ninety-five percent was
damaged! One of the most observable effects of aging—
and one of the hardest to prevent—is muscle deteriora-
tion. You can exercise and work out with weights, which
is helpful in maintaining good muscle tone, but you have
to start in the mitochondria to really make a difference.

Mitochondrial DNA in heart, brain, and skeletal
muscle appears to deteriorate the most—the deteriora-
tion increasing exponentially after the age of 30 or 40.°
All of the mitochondria of a five-year-old produce equal
amounts of energy. However, after about the age of 40,
we begin to see a huge change in mitochondria with some
cells still producing energy and others losing steam, while
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others aren’t functioning at all. This can vary widely among
individuals, which is why some people are obviously ag-
ing more quickly than others—they have more oxidation
damage to their mitochondria. In a paper published in
1995, Linnane called this “the theory of universality of
bioenergetic disease.”’

MITOCHONDRIA—THE SECRET OF LIFE AND
DEATH

Mitochondria and its effect on aging was very excit-
ing news for scientists and for the general public. It ap-
peared that the actual mystery of aging was being revealed
for the first time. Once scientists understood what caused
aging, then perhaps something could be done about it.
Then more big news was announced. Not only were mi-
tochondria the energy power house of the body—the
source of life—they were responsible for the organized
death of cells as well. It is part of the normal functioning
of the body that cells have a normal life span. They live
and they die. You want damaged or weak cells with dam-
aged DNA to die so that they do not continue to replicate
more weak and damaged cells, a process that leads to can-
cer. Nature designed a way for weak and damaged cells to
be disposed of properly. That process is called apoptosis
(ay-pop-toe-sis), also called “cell suicide,”
trolled by the mitochondria.

Mitochondria regulate an orderly death for weak or
diseased cells by opening up a “megachannel” in its mem-
brane that triggers the cell to self destruct. If enough
mitochondria perceive there is a problem and open up
this channel, the cell dies. This contains the process within
the cell and doesn’t damage nearby cells. It’s nice and tidy.

and it is con-
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Healthy mitochondpria create healthy vitality and they also
create an orderly process of cell death—both are neces-
sary for the total health of the body.

MITOCHONDRIA AND CHRONIC DISEASES

Cancer—Mitochondria in the News!

Mitochondria are the bzg news in cancer research, even
though most cancer researchers have not been focusing
on this part of the cell. At the 2005 meeting of the Ameri-
can Association for Cancer Research, leading cancer re-
searcher Gerard Evan, Ph.D., admitted, “I had to be
brought kicking and screaming into mitochondria.” He
said that he and other cancer researchers who had ignored
the processes of the mitochondria can’t ignore it any
longer. Other cancer researchers are starting to take no-
tice because, said Evan, “All roads lead to the mitochon-
dria.”®

The reason for this interest in mitochondria by can-
cer researchers is new discoveries about how tumors grow.
Tumors take a lot of energy to grow and instead of using
the mitochondrial process that uses ATP to produce en-
ergy, they use a “back-up” system called glycolosis that
uses only sugar, instead of oxygen and sugar, to produce
energy. It was thought the reason tumor cells did this was
because the mitochondrial system was too damaged by
the cancer to produce energy. It was also thought that
because the mitochondria was damaged it no longer had
the ability to regulate apoptosis and kill off cancer cells.
However, research published in 2006 by Craig Thomp-
son, M.D,, at the University of Pennsylvania revealed that
if the back-up sugar system is suppressed, the mitochon-
drial system of producing energy will kick back in.’

Then, in early 2007, researchers at the University of



Mitochondria—AMighty Disease Fighters

Alberta in Canada, led by Dr. Evangelos Michelakis, dis-
covered that a simple molecule called dichloroacetate
(DCA) that has been used for decades to treat genetic
mitochondrial disease, reduced tumor size in animals up
to 70% by restarting mitochondrial ATP production. Dr.
Michelakis’ research showed that DCA switched the en-
ergy that fueled cancer cells from glycolosis back to the
mitochondria. The normalization of mitochondrial function re-
sulted in a significant decrease in tumor growth in test tube and
animal models. The cancer tumors just withered. Plus,
unlike most cancer drugs, DCA did not have any effects
on normal, noncancerous tissues. Dr. Michelakis believes
that by restarting the mitochondrial energy process, the
mitochondpria also restarts the process of apoptosis that
kills off the cancer cells, restricting the ability of tumors
to continue growing,

Dr. Michelakis also noted that DCA may be effective
against a wide variety of cancers because the suppression
of normal mitochondrial function is common to all forms
of cancer."

It’s possible that oxidative damage may trigger the
initial dysfunction in the mitochondria that shuts down
the normal apoptosis function. This may then initiate the
switch to the alternate energy supply of glycolysis that
fuels the cancer growth without the check of apoptosis
from normal mitochondrial functioning' '?

The research in this field is very exciting and I expect
to see more in-depth research into cancer and mitochon-
dria in the near future and clinical benefits within a few
years. Meanwhile, by supplying the body with plenty of
mitochondrial antioxidants like alpha lipoic acid and
resveratrol, we may be able to keep the mitochondprial sys-
tem functioning at a healthy level and avoid the unchecked
development of cancerous cells.
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Heart Disease and Mitochondria

Heart cells are composed of 70% mitochondria. If
something is going wrong with the mitochondria in your
heart, you are going to feel it. Clay F. Semenkovich, M.D.
at the Washington University School of Medicine and his
colleagues reported in research published in the May, 2005,
edition of Nature that failures in the mitochondria due to
aging are the prime suspects for atherosclerosis and heart
disease.

Atherosclerosis and Mitochondria

Hardening and clogging of the arteries may occur in
nonsmokers who have /ow levels of LDIL cholesterol.
Smoking and high LLDL cholesterol have been considered
two of the primary risk factors for atherosclerosis. There-
fore, there must be other factors involved. Recent research
has identified chronic inflammation and oxidation as the
two consistent factors for heart disease.

Now, Dr. Semenkovich and his colleagues have evi-
dence that in heart disease as in cancer “all roads lead to
the mitochondria.”” His team discovered that a failure of
mitochondrial production of energy in the aging artery
walls creates inflammation that leads to hardening and
clogging of arteries. One solution, according to research-
ers in this field, would be to supply the mitochondria with
antioxidants to reduce free radicals and inflammation.
Healthy mitochondria would reduce damage by free radi-
cals to the arteries.”

Other researchers agree. Age-related oxidative stress
in the mitochondria may be at the root of heart failure
according to a study published in late 20006 in the Journal
of Biological Chemistry. This study showed conclusively that
oxidative stress caused specific changes in the mitochon-
dria leading to excessive oxidation, lowered production
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of ATP energy, and reduced ability of the heart to con-
tract normally. Administration of an antioxidant normally
produced in the mitochondria (superoxide dismutase) sig-
nificantly reduced the symptoms. The results of this study
showed that oxygen free radicals produced in the mito-
chondria play a pivotal role in the development and pro-
gression of heart failure, and that antioxidants can make
a difference."

Heart Attacks and Mitochondria

D+t. Mark Sussman, head of the Heart Institute at
San Diego State University, was awarded a $9.5 million
grant in 2006 to study how protecting the mitochondria
can preserve cells during a heart attack. “Mitochondria, a
cell’s energy center, are the key to a heart’s survival during
a heart attack,” he said in a press release. Scientists want
to prevent the damage from a heart attack by supporting
the mitochondria before and after a heart attack occurs."
The use of resveratrol, and other antioxidants that can
penetrate into the mitochondria, shows great promise for
pre- and post-conditioning to reduce the damage by heart
1617 T will cover this more in Chapter 6.

An important study on acute heart attacks revealed
that heart attack patients have about half the normal lev-
els of antioxidants such as glutathione, vitamin C and E,
“indicating severe damage to the antioxidant system, which
is unable to combat oxidative stress and inflammation.” '®
Supplementing with mitochondrial antioxidants may be
vital to restoring health after a heart attack.

attacks.

Diabetes and Mitochondria

Researchers have also discovered that mitochondrial
dysfunction plays a major role in insulin resistance and
possibly the development of type 2 diabetes. One study
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compared young and elderly participants who were of
similar body types. They all had similar levels of fat and
lean body muscle. Everyone in the study was nonsmok-
ing, didn’t exercise much, and had no history of diabetes
or high blood pressure. The first test showed that the older
people were already relatively insulin resistant compared
to the younger people in the study—even though there
were no clinical signs of diabetes.

Plus, the researchers found that the insulin resistance
was located mainly in the muscle tissue attached to bones,
called skeletal muscle. The researchers evaluated the rates
of mitochondrial energy production in the skeletal muscle
tissue and discovered that the bealthy production of energy by
mitochondria was 40% less in the elderly. There was obviously
an age-related reduction of mitochondrial function and/
or number that contributed to insulin resistance that could
possibly lead to type 2 diabetes. Earlier I noted that skel-
etal muscle tissue has an especially high level of mito-
chondrial problems as people age."

That higher levels of mitochondrial antioxidants make
a difference in healthy organ function is shown in the liver.
There is less damage to mitochondpria in the liver than in
other organs of the body, even in the livers of rats with
diabetes. The researchers said that this was due to the
higher levels of the antioxidants that accumulate in the
liver. Liver antioxidants like glutathione help protect against
mitochondria damage.”

The Brain and Mitochondria

Losing one’s memory, foggy thinking, and lack of
skill in doing things are some of the most common symp-
toms of aging. One survey found that seniors dreaded
losing their memory more than dying. The research is
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showing that brain mitochondria is closely connected to
aging and brain function. In animal studies, researchers
found that antioxidant activity in the brain mitochondria
decreased up to 78% as animals aged. As the oxidation
increased, enzyme activity that creates antioxidants de-
creased. The higher the level of antioxidant enzymes, the
better the mice in the study performed on memory and
coordination tests. The researchers concluded that the
declining energy supply in the brain mitochondria was a
factor in problems of memory and coordination that are
often associated with aging.® Acetyl L-carnitine and al-
pha lipoic acid play a critical role in providing the mito-
chondpria with the fuel it needs to create energy in the brain.
Brain tissue in the hippocampus, the part of the brain
most susceptible to stress, has a slow turnover of mito-
chondria. This slow turnover allows it to accumulate more
DNA-damaged mitochondria as people age, leading to
more neurological damage.” High levels of antioxidants
in the brain may help clean out damaged mitochondria.

MITOCHONDRIAL ANTIOXIDANTS ARE MORE
THAN FREE RADICAL FIGHTERS

We mainly think of antioxidants as the molecules that
tight the oxidizing free radicals. But scientists are discov-
ering that antioxidants have many more jobs that they do
in the body. We are learning more every day. For some
years it was believed that acetyl L-carnitine was a mito-
chondrial antioxidant. Now, the research by Drs. Bruce
Ames and Tory Hagen at Berkeley has shown that it is an
important supplier of fuel to the mitochondria, but it is
not an antioxidant.” Alpha lipoic acid, howevert, is the key
mitochondrial antioxidant.
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At this time, we know that mitochondrial
antioxidants like alpha lipoic acid, resveratrol and
quercetin, plus fuel supplier acetyl L-carnitine

* Quench free radicals that damage
mitochondrial DNA

* Reduce inflammation

* Trigger genes to do the right thing
and not the wrong thing

e Stimulate regeneration of nerves

* Transport vital amino acids into the
cells

* Bring fuel into the mitochondria

* Take out the garbage from the mito-
chondria

¢ Prevent damage to the mitochondria
by free radicals that follows a lack of
oxygen from heart attacks and
strokes

* Increase the number of mitochon-
dria and the energy production of the
mitochondria

* Support the mitochondrial produc-
tion of nitric oxide that keeps blood
vessels healthy

* Help all the important antioxidants
stay in the game by recycling each
other
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MITOCHONDRIAL ANTIOXIDANTS TO THE
RESCUE

Some of you may remember the bumper stickers that
were common a few years back. Save the Whales. Save
the Seals. Save the Redwoods. I'm going to propose a new
bumper sticker—Save the Mitochondrial Mitochondria are
more important than any other living organism to our
health and well being, The more I research, the more I am
convinced that maintaining strong and healthy mitochon-
dria is the key to living a long and healthy life without
chronic illness. The big question is, how do we do it?

Fortunately, there are sound scientific strategies of
using specific antioxidants, minerals, vitamins, and anti-
inflammatory supplements that decrease age-related mi-
tochondrial damage from oxidative stress. Alpha lipoic
acid, acetyl L.-carnitine, resveratrol, red wine extract with
95% OPCs, quercetin and other supplements can sup-
port healthy mitochondria—they are the secret to living a
long and healthy life.
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ALPHA LIPOIC ACID AND
ACETYL L-CARNITINE—
A SUPER ANTIOXIDANT
TEAMS UP WITH AN
ENERGY POWERHOUSE TO
REVERSE AGING

That maintaining healthy mitochondria results in
healthy aging is becoming more and more apparent.
The most useful antioxidants are those that act directly to
protect the mitochondria and keep it supplied with fuel.
Alpha lipoic acid and acetyl L-carnitine work together to
make sure that mitochondpria are protected and have plenty
of fuel to make energy. They are two of mitochondria’s
best friends.

The antioxidants that protect the mitochondria are
notlone rangers. Itis now accepted that antioxidants work
best when they work together. There is an “antioxidant
buddy system™ that brings several antioxidants together
to work as a team to support the mitochondria. Members
of the team help each other stay in the game of fighting
free radicals. If one antioxidant has an electron snatched
by a free radical, then another member of the team will
replace it. This is called recycling. Alpha lipoic acid is the
only known player that can recycle @/ of the other mito-
chondrial antioxidants.'
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WHAT IS ALPHA LIPOIC ACID?

This compound was a mystery when it was first dis-
covered in the late 1930s. It didn’t even have a name. Sci-
entists just knew that “something’” enhanced the growth
of bacterial cells. In 1951, biochemist Lester Reed iso-
lated 30 milligrams of lipoic acid from 10 tons of beef.
Scientists now had a name for it, but they really didn’t
know what it did. It wasn’t until 1989 that alpha lipoic
acid was discovered to be a powerful antioxidant. Two
years later, the research team of Dr. Lester Packer at the
University of California, Berkeley, discovered that it might
be the most powerful antioxidant of all! It’s so powerful
that it is now called the “Universal Antioxidant.” Not only
did Dr. Packer discover the power of alpha lipoic acid, he
and his team were the first to acknowledge that antioxi-
dants communicated with each other and worked as a
team—with alpha lipoic acid being the most important
member of the mitochondrial team.?

WHAT’S SPECIAL ABOUT ALPHA LIPOIC ACID?

Unlike every other antioxidant, alpha lipoic acid can
work as a free radical scavenger in the outside membrane
of mitochondria that is made of fat, and penetrate into
the watery interior environment of the mitochondria. It
is both fat and water soluble. No other antioxidant is both.
It can also cross the blood-brain barrier. So that makes it
avery valuable player. It can track down free radicals wher-
ever they go. Alpha lipoic acid helps its team members
vitamins C, E, coenzyme Q-10, and glutathione conserve
antioxidant resources. Alpha lipoic acid helps regenerate
all of the most important mitochondrial antioxidants af-
ter they’ve been slugging it out with free radicals and have
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been weakened by the fight. It’s the best antioxidant buddy
there is.

When the important mitochondrial antioxidants (co-
enzyme Q-10, glutathione, vitamins C and E) find a free
radical and deactivate it by giving it an electron, these an-
tioxidants become weak free radicals themselves. They’ve
lost an electron and cannot go after any more free radi-
cals. They’re kind of like the wounded players on a team,
having to sit on the sidelines. Alpha lipoic acid can change
that. Alpha lipoic acid can donate electrons to all of these
key players and bring them back into the game. It regen-
erates them. It can even regenerate itself. It’s the only
antioxidant that can do that.’

Other antioxidants can act as buddies as well. Vita-
min C can recycle E and E can recycle C. These are all
“buddy antioxidants.” But alpha lipoic acid is the only
known antioxidant that can regenerate the most impor-
tant mitochondrial antioxidant of all—glutathione.

GLUTATHIONE’S BEST BUDDY

Glutathione is made in the heart of the mitochon-
dria. It is the primary antioxidant that keeps free radicals
from damaging our power center because it is made in-
side every cell in the body. Maintaining a high level of
glutathione in our cells is vital to the body’s survival. Glu-
tathione is the master detoxifier. It keeps the liver detoxi-
tying all the pollutants and poisons we are normally ex-
posed to. If your liver is overwhelmed with a poison and
uses up all of your glutathione trying to detoxify the poi-
son, you will die.

The problem is, we cannot supplement glutathione
directly. The molecule is too big to permeate the cell mem-
brane and into the mitochondria. There are two ways to
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keep glutathione active in the antioxidant game. One is to
provide the ingredients, called precursors, that make up
glutathione. The other way is to have enough alpha lipoic
acid to keep recycling glutathione. In further support of
the benefit of alpha lipoic acid in reducing free radicals, a
recent study showed that alpha lipoic acid helped main-
tain normal levels of glutathione after periods of intense
exercise that cause free radicals to rise.*

ALPHA LIPOIC ACID SAVES THE LIVER FROM
POISON

The importance of alpha lipoic acid to the detoxifi-
cation process of glutathione in the liver was dramatically
revealed in the 1970s. A young doctor who had previously
studied mushrooms was in the emergency room when a
couple was brought in who had eaten the deadly amanita
mushroom. They were given no chance to live. The young
physician, Dr. Burt Berkson, remembered reading about
an experimental compound being used in Germany for
mushroom poisoning. He called the National Institutes
of Health (NIH) and they had some of this compound
on hand. It was alpha lipoic acid. They overnighted some
to Dr. Berkson who gave it intravenously to the couple.
They both lived. The alpha lipoic acid restored enough
glutathione to detoxify and regenerate the livers of the
patients.

It was mushroom season and the next week another
couple was admitted with the same mushroom poisoning.
The hospital authorities told Dr. Berkson not to use alpha
lipoic acid again because it was an unproven substance.
Dr. Berkson refused to follow those orders and gave al-
pha lipoic acid to the couple. Soon after he administered
the alpha lipoic acid, the patients began to get better. They
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went home after ten days. Dr Berkson says he would have
been fired, but the NIH took an interest and supported
him. He has continued to champion alpha lipoic acid for
acute liver poisoning, as a treatment for hepatitis C, and
as a supplement to support our vital mitochondria.’

Dr. Packer was the first to actually prove in the labo-
ratory that giving alpha lipoic acid raised levels of glu-
tathione. In his first experiment, he added alpha lipoic
acid to human and animal cells in tissue culture and the
cellular levels of glutathione increased an amazing 30%bo!
He had established that alpha lipoic acid recycled glu-
tathione. Dr. Packer then did an experiment with animals.
He added alpha lipoic acid to the food of rats. Levels of
glutathione increased in the lungs, liver and blood of these
animals. This was important because it showed that glu-
tathione rose in the cells of organs where it could help
prevent free radical damage.®

A Phase I Clinical Trial with patients who had chronic
hepatitis C showed that those who received a combina-
tion of antioxidants that included alpha lipoic acid had
significant improvement. Normalization of liver enzymes
occurred in 44% of patients who had elevated pretreat-
ment levels. These levels remained normal throughout the
follow-up period in nearly 73%." Alpha lipoic acid is so
important that we manufacture it in every cell in our body.
However, as we age, we manufacture less and less of it.
And that’s why I believe a supplement of alpha lipoic acid
belongs in every anti-aging program.

ALPHA LIPOIC ACID HELPS MITOCHONDRIA
MAKE ENERGY—ESPECIALLY AS WE AGE

In order to produce energy, mitochondria have to
have the right kind of fuel. Alpha lipoic acid breaks down
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sugar in a special way so that it can be used by the mito-
chondria to make energy. Without alpha lipoic acid, mito-
chondria will not get enough fuel and won’t be able to
make energy. Eventually the cells will shut down. You’ve
learned that as we age, the mitochondria become less effi-
cient in producing energy. We feel less vital and get tired
more easily. Without enough energy, the cells in our heart,
brain, liver and muscles get weaker and weaker until they
become diseased. As long as you have enough alpha li-
poic acid, it will help the mitochondria maintain a high
level of energy. Alpha lipoic acid helps make the fuel that
runs the mitochondrial power plants of the body—and it
protects the mitochondria from free radical damage.

Alpha lipoic acid and acetyl L-carnitine have been
the focus of another brilliant scientist at U.C. Berkeley,
Dr. Bruce Ames. Dr. Ames became famous for devising a
simple test that identified substances that caused cancer.
He also showed that chemicals cause cancer by damaging
genes—something we take for granted now, but it was big
news back in the 1950s. His work on cancer caused him
to start looking at the role of free radicals. Free radicals
break strands of DNA and some of these breaks can cause
mutations that lead to cancer. He also noted that most
cancers increase with age. Ames thought that perhaps the
age-related increase in cancer might have something to
do with the rise in free radicals and oxidative stress dam-
age that also increases with age. First he had to prove that
oxidation does increase with age.

Dr. Ames and his colleagues at Berkeley managed to
do that in 1990. They published evidence that they found
twice as much oxidation of DNA in two-year-old rats as
those in two-month-old rats. This encouraged Dr. Ames
to find out where the increase in free radicals was coming
from, and that took him to the mitochondria. “All roads
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lead to the mitochondria” was turning out to be true again.

Dr. Ames thought that if he could intervene in the
mitochondria and somehow reduce the oxidation level,
he might be able to actually intervene in the aging pro-
cess. He and his colleague, Dr. Tory Hagen, studied the
changes that occur in the mitochondria of aging rats. Their
landmark research discovered that old mitochondria are
less efficient, they create less energy, and they make a lot
more oxidants and free radicals. He found that Italian re-
searchers were feeding acetyl L-carnitine to old rats to
improve the function of their mitochondria. That made
sense because carnitine helps transport fuel to the mito-
chondria. Ames started feeding acetyl L-carnitine to his
old rats. Within weeks, he and Hagen noticed that the rats
were more active. However, they were still producing a lot
of oxidants—even a little more than before.”

Ames pondered on what he could do about the oxi-
dation and came up with alpha lipoic acid—known as the
best mitochondrial antioxidant. He added both acetyl L-
carnitine and alpha lipoic acid to the diet of the old rats
and the results were dramatic. In Ames’ words, “Those
old rats stood up and did the Macarena!”® Free radicals
and oxidation damage to the mitochondria dropped dra-
matically. Skeletal muscle improved and the rat’s activity
levels doubled.”” Hagen and another researcher, Dr.
Jiankang Liu, tested the brain function of old rats. After
just one month of taking acetyl L-carnitine and alpha li-
poic acid, old rats” memory and coordination improved.
Once again, the key was to provide the mitochondria with
the fuel and antioxidants it needed to function at an effi-
cient capacity.'!

Ames is also a supporter of taking multivitamin and
mineral supplements to insure that all the trace minerals
and vitamins are available to support the mitochondria.
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He emphasizes that the amount of micronutrients that is
truly “required” is the amount needed to minimize DNA
damage and oxidation damage in the mitochondria, not
the amount needed to prevent acute deficiency disease.
Ames cites several studies that show Americans are defi-
cient in critical vitamins and minerals. He also empha-
sizes that the requirements for older people will be differ-
ent than those of younger people.'

ALPHA LIPOIC ACID HELPS GENES DO THE
RIGHT THING

Alpha lipoic acid also helps block the activation of
bad genes. Certain genes have to be activated to work prop-
erly. For example, the genes that make us grow are acti-
vated when we are young, but then are deactivated at a
certain age. However, free radicals can activate genes in a
way that causes trouble. All antioxidants can help our DNA
stay healthy by protecting it from free radical damage.
However, alpha lipoic acid has a special role to play in
controlling certain factors that cause genes to go bad."”

ALPHA LIPOIC ACID HAS STUNNING SUCCESS IN
TREATING DIABETIC NEUROPATHY

Alpha lipoic acid has been used to alleviate one of
the most disastrous side effects of diabetes—damage to
the blood vessels and nerves, especially in the hands and
feet, and the excruciating pain and debilitation it causes.
Too often, diabetes is just seen as a “sugar problem.”
Diabetes damages the arteries and blood vessels, big and
small, that circulate a healthy blood supply throughout
the body. Without blood, the nerves die a painful death.
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Without a good blood supply, serious infections can oc-
cur, especially in the feet. Eventually, these complications
can lead to amputations. As the small blood vessels are
damaged, it can lead to damage to the eyes and blindness.
As the large blood vessels are damaged, it results in heart
disease, heart attacks, and strokes. Damage to the nerves
caused by diabetes is called diabetic neuropathy.

A ground-breaking double-blind, placebo-controlled
study in 1997 of over 300 patients on the effect of alpha
lipoic acid (also called thioctic acid by scientists) on dia-
betic peripheral nerve damage and heart damage found
that intravenous alpha lipoic acid significantly reduced the
symptoms of pain, burning, nerve irritation, and numb-
ness. Two out of four indications of heart problems were
improved. The researchers concluded that intravenous
treatment with alpha lipoic acid (600 mg/day) over three
weeks is safe and effective in reducing symptoms of dia-
betic peripheral neuropathy, and oral treatment with 800
mg/day for four months may improve cardiac autonomic
dysfunction. There were no significant adverse affects.'

In 2004, a review was done of all the best studies
using alpha lipoic acid to treat diabetic neuropathy. This
review concluded that oxidative stress from free radicals
may be the fundamental cause of diabetic neuropathy and
that alpha lipoic acid addressed this problem. This analy-
sis included the largest sample of diabetic patients (1258)
ever studied with any type of drug to reduce symptoms
of diabetic neuropathy. It concluded that intravenous al-
pha lipoic acid for three weeks at the dosages above re-
duced the horrible pain and disability of neuropathy and
also helped to solve the underlying problem—mnot just treat
the symptoms. It also concluded that oral alpha lipoic acid
for three to four months also helped restore healthy heart
function. If you have diabetic neuropathy, show this to
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your doctor. Alpha lipoic acid is a safe and effective treat-
ment."”

A more recent study found that once-daily 072/ doses
of 600 mg of alpha lipoic acid for five weeks also worked
to reduce symptoms of diabetic neuropathy. There was
significant improvement for stabbing and burning pain.
Higher dosages than 600 mg sometimes resulted in nau-
sea, vomiting and vertigo.'®

It has been noted that diabetes patients have low lev-
els of glutathione. Without enough glutathione, there’s not
enough energy to heal the cells and keep free radicals from
continually damaging tissue. Once again, we see that the
key to preventing major damage from diabetes lies in the
tiny power centers of the body—the mitochondria. Al-
pha lipoic acid is one of the main players that keeps levels
of glutathione high and the mitochondria going strong."”

ALPHA LIPOIC ACID COMPLETELY PREVENTS
INCREASE IN ATHEROSCLEROSIS

Another terrible consequence of diabetes is that it
dramatically increases your chance of having heart dis-
ease. It makes sense. High levels of insulin damage the
endothelial lining, increasing inflammation, the build up
of plaque, and heart disease. High insulin levels damage
arteries, capillaries and nerves. Alpha lipoic acid can help.
Once you understand that the underlying cause of all of
these chronic diseases is inflammation and oxidation, es-
pecially in the mitochondria, then it makes sense that if
you have one chronic disease, you have a greater chance
of having other chronic diseases. And if you find a way to
prevent oxidation and inflammation, it will help all the
cells in your body. That’s why alpha lipoic acid is called
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the “Universal Antioxidant”—it helps the mitochondria
throughout your entire body.

A recent study reports that giving alpha lipoic acid to
diabetic mice prevented the increase in cholesterol, ath-
erosclerotic lesions, and health deterioration that the dis-
ease would otherwise cause. Diabetic mice that did not
receive alpha lipoic acid began to show signs of lethargy
and illness after three months. However, all of the dia-
betic mice that received alpha lipoic acid stayed healthy
throughout the study period.

The authors wrote, “Remarkably, alpha lipoic acid
completely prevented the increase in plasma total choles-
terol, atherosclerotic lesions, and the general deteriora-
tion of health caused by diabetes.” '®

Other research showed that glutathione levels decline
in the aging heart and brain. Treatment with alpha lipoic
acid restored glutathione levels in the brain and improved
age-related changes in both heart and brain tissue. The
researchers concluded that alpha lipoic acid is an effective
agent to restore the age-associated decline in glutathione."

ALPHA LIPOIC ACID PREVENTS CATARACTS

Cataracts are the result of too much oxidative dam-
age to the eyes after many years of exposure to the sun,
pollution, and other toxins. Dr. Packer dramatically showed
the difference alpha lipoic acid can make. In an experi-
ment, he gave two groups of newborn rats a chemical
that suppressed glutathione. He gave one of the groups
an injection of alpha lipoic acid. At six weeks of age when
the rats opened their eyes, the group that did not receive
the alpha lipoic acid all had cataracts. Almost all of the
rats in the alpha lipoic acid group had no cataracts!®
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ALPHA LIPOIC ACID PREVENTS DAMAGE DUE
TO STROKE AND HEART ATTACK

One danger in strokes and heart attacks is the lack of
oxygen caused by the blood clot in the brain or the heart,
leading to an initial process called ischemia. That’s dan-
gerous, it’s true. But another danger can occur when the
blood starts flowing again and the oxygen is restored. This
is called reperfusion. The entire process of the blood and
oxygen supply being shut down and then suddenly restored
is called ischemia-reperfusion. When the blood and oxy-
gen are restored there is an explosion of free radical dam-
age, which overwhelms the body’s natural antioxidant de-
fenses, causing a tremendous amount of damage to the
brain and heart.

Giving powerful antioxidants right after a stroke or
heart attack appears to help protect against the massive
free radical damage. In an animal study, it was found that
giving alpha lipoic acid to rats protected them against
stroke-related brain injury by boosting glutathione. In the
non-alpha lipoic acid animals, glutathione had dramati-
cally fallen after an induced stroke, indicating that the anti-
oxidant defense against free radicals was put out of com-
mission. These animals had clear-cut brain damage. The
alpha lipoic acid treated animals had high levels of glu-
tathione and were perfectly normal with no brain dam-
age.”’ A similar experiment was done with the heart in
animals. Alpha lipoic acid was added to the reperfusion
solution and the recovery rate of the animals receiving
the alpha lipoic acid was more than double the rate of
recovery of those without it.*

Alpha lipoic acid also reduces the inflammation as-
sociated with atherosclerosis. There is now widespread
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agreement that atherosclerosis is a chronic inflammatory
disease. Alpha lipoic acid helps reduce the inflammatory
response, prevent damage to arteries that leads to lesions,
and helps reduce the amount of bad cholesterol that sticks
to arteries.” Slowly, the medical and scientific communi-
ties are realizing that all the chronic diseases (including
heart disease, diabetes and Alzheimer’s) and cancer have
the root causes of inflammation and oxidative stress. Find
a way to prevent abnormal levels of inflammation and
oxidative stress, especially in the mitochondria, and you
have found a way to prevent the diseases of aging. The
mitochondrial antioxidants combined with the right vita-
mins and minerals do just that. The “Universal Antioxi-
dant”—alpha lipoic acid—is a critical part of the team
that can keep you living a long and healthy life.

ALPHA LIPOIC ACID HELPS MEMORY AND THE
BRAIN

Brain cells are loaded with mitochondria and need a
lot of glutathione to reduce free radical oxidation and stay
healthy. Not every antioxidant can pass the blood-brain
barrier—but alpha lipoic acid can. It is one of the best
brain antioxidants we have.

Researchers found that when they used radiation to
increase stress in the brains of mice, memory and motor
function got worse. However, when they gave mice alpha
lipoic acid prior to radiation, the mice did not lose their
memory and performed well on the motor activities tests.
The study concluded that alpha lipoic acid is a potent
neuroprotective antioxidant.?* %
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LIVE LONGER AND LIVE BETTER WITH ALPHA
LIPOIC ACID

At a conference held at the Linus Pauling Institute at
Oregon State University in May, 2007, Dr. Tory Hagen
discussed the current status of alpha lipoic acid. He con-
cluded that in both animal and human studies, this com-
pound has been shown to slow the aging process, improve
blood flow in diabetics, detoxify the liver, enhance im-
mune function and promote healthy blood sugar and many
other functions.

Hagen commented, “Our studies have shown that
mice supplemented with lipoic acid...aren’t just living
longer, they’re living better—and that’s the goal we’re af-
ter.” It’s all happening in the mitochondria.”

ACETYL L-CARNITINE—THE FUEL SUPPLIER
FOR THE MITOCHONDRIA

As we have seen, with antioxidants it’s the team ef-
fort that counts. Hagen and Ames’ research showed that
acetyl L-carnitine (this is the most bioavailable form to
take as a supplement) helped rejuvenate aging mice, but
had a higher oxidation effect. What was happening? Acetyl
L-carnitine supplied fuel to the mitochondria, which cre-
ated more energy and younger acting rats. However, since
burning fuel also creates a few more oxidants, it would
make sense that increasing the burning of fuel by acetyl
L-carnitine would slightly increase oxidation. That’s what
happened. Adding the mitochondrial antioxidant alpha li-
poic acid to acetyl L.-carnitine rejuvenated the rats and kept
their mitochondrial oxidation low.
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Acetyl L-carnitine is a fuel transporter for the mito-
chondria. Outside of the mitochondria is a special kind
of fuel called fatty acids. By burning fatty acids, the mito-
chondria are able to make the energy we need to stay young
and healthy. However, first the fatty acids have to get in-
side the mitochondria. They can’t cross over by themselves.
Fatty acids need carnitine to shuttle them across. Just think
of lots of gasoline fuel sitting at a refinery. It takes tanker
trucks to deliver that fuel to the gas stations so your car
can fuel up. Just like a tanker truck, carnitine delivers fuel
to the mitochondria. Carnitine does this over and over. It
shuttles fatty acids into the mitochondria, drops them off,
and even takes some cellular garbage back out. The mito-
chondria burn the fatty acids and create energy, the car-
nitine shuttles some more fatty acids in, drops them off,
and the process repeats itself. Carnitine is the compound
that already exists in the body. Acetyl L-carnitine is the
supplement form of carnitine that is most effective.

FROM DIETARY AND STORED FATS TO FATTY
ACIDS AND ONWARD TO THE MITOCHONDRIA

Fatty acids come from dietary fats and from fat stored
in the cells or fat (adipose) tissue. If you eat a diet with
higher amounts of glucose than the body needs for en-
ergy or storage of energy, your body makes fatty acids in
the liver and stores fatty acids as triglycerides in fat tissue.
When your body needs them, the stored triglycerides are
released from the fat tissue as fatty acids. Fatty acids are a
major fuel used for making ATP in the mitochondria—
the main energy process in the body. Fatty acids are also
important for the synthesis of other important molecules.
Carnitine transports long chain fatty acids into the
mitochondria.
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ACETYL L-CARNITINE REVERSES AGING IN
HEART MITOCHONDRIA

Scientists measured cell energy activity in the heart
mitochondria of rats. The energy of older rats was about
40% less than younger rats. Treatment with acetyl I.-car-
nitine reversed this condition and the heart rates of old
rats were almost completely restored to the metabolic func-
tion of young control rats. Acetyl L-carnitine could be
beneficial in treating congestive heart failure in humans.”’

ACETYL L-CARNITINE PROTECTS BRAIN AND
SPINAL CHORD MITOCHONDRIA AFTER STROKE

Aging causes brain mitochondria to function less ef-
ficiently. Having a good supply of fuel keeps brain
mitochodria pumping out energy. Plus, as you age your
chance of having multiple “ministrokes” or major strokes
increases. Acetyl L-carnitine helps protect against dam-
age that happens after mini- and major strokes. Acetyl L-
carnitine helps protect the brain and the spinal chord from
injury after a stroke or surgery that blocks blood flow.?® #

ACETYL L-CARNITINE PROTECTS AND
REGENERATES NERVES IN DIABETIC PATIENTS

As we discussed above, damage to nerves, whether
from diabetes or other causes, can be devastating. Acetyl
L-carnitine has been used to help restore nerve function
in diabetics and to increase nerve regeneration. Pain
showed significant improvement in patients taking 1,000
mg daily. The authors concluded that the double-blind,
placebo-controlled trials demonstrated that acetyl L-car-
nitine helped improve nerve fiber regeneration, vibration
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perception, and reduced pain in patients with established
diabetic neuropathy.®

ACETYL L-CARNITINE FIGHTS CANCER FATIGUE,
WASTING AND LOSS OF APPETITE IN HUMANS

Because it is needed to shuttle fuel into the mito-
chondria, acetyl L-carnitine increases energy production
in every cell in the body. This can be extremely important
to patients who are fighting cancer. Cancer patients often
have what is called “wasting” or cachexia where their
muscle just deteriorates leaving them gaunt and exhausted.
Often they have no appetite and lose weight. Two recent
human trials showed that acetyl L.-carnitine can help people
with advanced cancer feel better.” Patients who were given
oral doses of acetyl L.-carnitine (the highest level was 3000
mg a day with no toxicity) had increased carnitine levels
and their fatigue and sleeplessness improved and depres-
sion decreased. Their appetites and their lean body mass
improved significantly. The higher doses showed the great-
est results and the study showed that these higher doses
were safe and caused no side effects.”

ACETYL L-CARNITINE IMPROVES FUNCTION IN
HEART PATIENTS

As a cardiologist, I am seeing that the conventional
practice of medicine does not have to be separated from
the new alternatives. For example, acetyl L-carnitine im-
proves heart function in angina patients when taken in
conjunction with standard medication and reduces the
death rate after heart attack in patients also given conven-
tional treatment.” **
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ACETYL L-CARNITINE HELPS RELIEVE
DEPRESSION IN SENIORS AND ALZHEIMER’S
SYMPTOMS

Acetyl L-carnitine helps relieve depression in seniors
and has been shown to reduce some of the symptoms of

Alzheimer patients.”

THE MITOCHONDRIA TEAM

Alpha lipoic acid and acetyl L-carnitine are two of
the best friends your mitochondria can have. But they aren’t
the only ones. Vitamins C and E, coenzyme Q-10, and
glutathione are all on the mitochondria team and are helped
by these two friends. Plus, research is showing that
resveratrol, quercetin and OPCs are an important part of
the team, too.
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6
RESVERATROL—SUPER
ANTIOXIDANT FROM RED
WINE PREVENTS CANCER,
HEART DISEASE, DIABETES,
ALZHEIMER’S, AND OLD AGE

Resveratrol has emerged as one of the most revolu-
tionary and mysterious compounds in medical sci-
ence. Resveratrol is most commonly found in red wine. It
is a powerful antioxidant classified as a type of
nonflavonoid polyphenol called a stilbene. It burst onto
the scene with the French Paradox as one of the leading
candidates in red wine responsible for the stunningly low
rate of heart disease in France. Research on resveratrol
exploded, resulting in over three thousand laboratory (in
vitro) and animal studies showing that it was safe and that
it had medical properties far beyond what was first thought.

RESVERATROL AND THE GOOD SIDE OF
STRESS

Resveratrol is formed in grape plants in response to
stressors in the environment like intense sunlight (UV ra-
diation), drought, fungus, and infections. Resveratrol helps
protect the plant so that it survives and thrives. Appar-
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ently, when animals or humans ingest resveratrol they ben-
efit in a similar way—resveratrol protects the human and
animal cells from the inflammation and oxidation that
comes from stress so that the humans or animals can sur-
vive with better health. It’s a gift from the plant world to
us—all due to stress.

Resveratrol is primarily produced in grapes and is also
presentin lesser concentrations in other dark-colored fruits
and berries such as mulberries and cranberries. For com-
mercial purposes, it is usually extracted from the dried
roots of Pobgonum cuspidatum, known as Japanese knot-
weed. Because the environmental stressors that trigger
resveratrol can vary from location to location and from
year to year, the levels of resveratrol in wine grapes and
other plants may vary. The use of pesticides, herbicides
and irrigation can also affect the levels of resveratrol in
red wine. So, simply drinking red wine or grape juice does
not always provide a stable level of resveratrol. Resveratrol
supplements that have been tested for potency are a more
reliable source of predictable amounts. However, due to
nature’s genius in creating the synergy of all of the
polyphenols in red wine, I recommend combining a
supplement of pure resveratrol with a red wine extract
that contains grape seeds and skins.

We know that quercetin works synergistically with
resveratrol to keep it in circulation longer in the body.'?
The other polyphenols may have equally important syn-
ergies. A recent study by researchers at Tufts University
using Concord grape juice reported that the combination
of the polyphenols could decrease the effects of aging on
the brain. “It may be that the whole is greater than the
sum of its parts,” lead author Barbara Shukitt-Hale wrote
in the journal Nutrition.
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RESVERATROL—A POWERFUL MITOCHONDRIAL
ANTIOXIDANT AND ANTI-INFLAMMATORY

If oxidation and inflammation are at the root of all
chronic diseases, and if protecting the mitochondria from
oxidation is the key to preventing cancer, heart disease,
diabetes, Alzheimer’s, and other chronic illness, then a
compound that acts as a powerful mitochondrial antioxi-
dant and anti-inflammatory would be incredibly valuable
to modern medicine. Resveratrol does all this—and more.

Resveratrol has powerful antioxidant properties, es-
pecially in its ability to scavenge the really wicked super-
oxide free radicals and protect the mitochondria. This is
probably due to its ability to increase nitric oxide.
Resveratrol also helps maintain high concentrations of the
super mitochondprial antioxidant glutathione, which scav-
enges oxygen free radicals.* ®

How antioxidant supplements actually work in the
body is an area of controversy. Some antioxidants, like
resveratrol, may not show up in high concentrations in
blood tests. Some may be effective in laboratory in vitro
tests, but ineffective in humans. Some may be effective in
synergy with other antioxidants, but not when taken alone.
However, scientists are now recognizing that the power-
ful effectiveness of resveratrol resides in its ability to trig-
ger a variety of processes in the body, such as positive
gene, hormone and enzyme reactions. Resveratrol also in-
creases levels of nitric oxide and supports mitochondrial
antioxidants like glutathione, and directly quenches free
radicals.®”

Resveratrol has primarily been known for its power-
ful antioxidant effects in scavenging free radicals. How-
ever, the latest research is showing that some of its most
amazing medical benefits are in how it affects another
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powerful antioxidant, nitric oxide, and a certain enzyme
called sirtuin. This enzyme may be the key to living longer,
preventing diabetes and heart disease, increasing energy,
endurance and mitochondria, and protecting against
Alzheimer’s and other brain diseases. Resveratrol is the
only known compound that activates sirtuin.

Science is still discovering all of the exact mecha-
nisms by which resveratrol works, however the results are
clear. Resveratrol protects the mitochondria from deadly oxidation
and protects the heart, brain, kidney and other vital or-
gans from damage due to free radicals and inflammation.
Resveratrol also reduces the oxidation of cholesterol and
fats that cause damage to the arteries.® ?

4 )

Resveratrol has been shown in laboratory studies
to help

* Prevent aging

* Increase endurance

* Support health of mitochondria

* Reduce inflammation

* Prevent oxidation

* Reduce heart disease

* Limit damage from heart attacks and
strokes (ischemia-reperfusion)

* Prevent diabetes

* Prevent cancer

* Protect against neurodegenerative
diseases such as Alzheimer’s

* Protect against osteoporosis

e Prevent skin damage from UV
radiation

* Reduce effects of herpes
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SAFE FOR HUMANS

Based on the successful laboratory and safety results
over the last decade, resveratrol has been approved for
trials with humans. There are now several human clinical
trials in progress that are studying the use of resveratrol
to prevent cancer of all types in healthy people and to
treat colon and follicular lymphoma cancers; to investi-
gate clinical dosages; and to examine the effect of
resveratrol on cognition and memory in Alzheimer’s
patients.'” ' Clinical human trials are extraordinarily ex-
pensive and are usually only undertaken if they have the
backing of a pharmaceutical company with deep pockets
looking to develop a new drug, a nonprofit organization,
a university, or the U.S. government. These resveratrol tri-
als are sponsored by several universities and The
Alzheimer’s Foundation.

I certainly want to see more human clinical trials on
resveratrol and gather more clinical information about its
ability to reduce damage from heart attacks, prevent type
2 diabetes, heart disease and brain diseases. However, that
may take years. Meanwhile, studies have shown that
resveratrol has no harmful effects. Almost all of the re-
search scientists who have studied resveratrol take it them-
selves, as I do.!? However, because there are some unan-
swered questions about resveratrol’s effect on some types
of breast cancer, please check with your doctor before
taking resveratrol if you have or have had breast cancer.

The lack of harmful side effects is a major benefit of
resveratrol. As a doctor who must manage the side effects
of many drugs, I find this is one of its most important
properties. It does no harm.
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THE RESVERATROL ANTI-AGING BOMBSHELL

Laboratory research on resveratrol during the last
decade has been impressive, showing that it could protect
against cancer, heart and brain diseases through its anti-
oxidant and anti-inflammatory properties. This was im-
pressive enough. However, resveratrol revolutionized
medical history in November, 2006, with the publication
of the anti-aging research of Dr. David Sinclair of Harvard
University. What Dr. Sinclair and his team discovered is
that resveratrol extended life span in obese mice and kept
them healthy. Obese mice that ate a high-calorie diet of
60% fat and took resveratrol did not come down with
diabetes, heart disease and other problems of obesity and
aging—and they lived 24%0 longer (based on mice still alive
August, 2007). Obese mice that dzdn t take resveratrol had
more heart disease, diabetes and other diseases of aging
and died earlier. No other compound has ever been shown to
extend life span and have such dramatic anti-aging effects.

Dr. Sinclair had previously screened over 20,000
molecules to identify a natural plant molecule that could
enhance the activity of a particular gene in vitro—SIRT7.
(The sirtuin gee is indicated with italics; the sirtuin en-
zyme that is triggered by the gene is without italics.) The
SIRTT gene is one of seven sirtuin genes. The STRT7 gene
triggers the SIRT1 enzyme, which appears to have tre-
mendous health benefits for humans. Resveratrol emerged
from this screening as the winning candidate.

Why did Dr. Sinclair choose this one particular gene?
There are seven sirtuin genes—why this one? The STRT7
gene and its enzyme regulate the production of insulin
and glucose, the metabolism of fat, and the survival of
cells. If a compound such as resveratrol could enhance
the ability of this gene to improve all of these functions,
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it could help prevent many chronic illnesses.

Resveratrol did all of that and it did something else
that made headlines all over the world. It mimicked the
effects of caloric restriction (CR). Caloric restriction is
the most effective known way to extend life span. How-
ever, as a clinical program it’s just not practical. Most of
you (including myself) will not reduce your calories by
40%—not even if it’s proven to extend the number of
years you live. Reducing calories by almost half, nearly a
starvation diet, simply reduces the quality of life too much.
So, scientists have been searching for a natural substance
that would mimic the effects of caloric restriction with-
out having to starve. They found it in resveratrol.

THE HARVARD STUDY—RESVERATROL
EXTENDS LIFE, REDUCES DISEASES OF AGING

Dr. Sinclair had three groups of mice. The control
group was fed a normal diet and maintained normal
weight. The two other groups were fed a high-calorie diet
(60% fat) and became obese. The only difference between
the two obese groups was that one of the groups was also
fed resveratrol. The results were astounding,

The high-calorie mice without resveratrol got fat and
came down with all the common chronic illnesses of ag-
ing and obesity: type 2 diabetes, liver pathologies, high
cholesterol and lipid levels, fatty lesions, inflammation,
heart disease, and poor motor function.

The high-calorie mice with resveratrol got fat but did
not have type 2 diabetes, heart disease, inflammation, or
liver pathologies. They did have high cholesterol and lip-
ids, but they didn’t get heart disease. Resveratrol also increased
the number of mitochondria, especially in the liver. Sinclair’s
scientists discovered that resveratrol prevented the bad
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side effects of a high-calorie diet in 144 out of 153 signifi-
cantly altered pathways.

The mice on a high-calorie diet with resveratrol still got fat,
but they stayed healthy and they lived 24% longer. Plus, the
resveratrol mice steadily improved their balance and co-
ordination as they aged. This is important because so many
older people suffer falls and injuries due to lack of bal-
ance and coordination.

The effect of resveratrol on insulin was the most dra-
matic. It appears that resveratrol interacts with a specific
protein enzyme, AMP-activated kinase (AMPK). AMPK
promotes insulin sensitivity and increases energy metabo-
lism. Type 2 diabetes is a disease of insulin resistance, so
this discovery has profound implications for the preven-
tion and treatment of type 2 diabetes. Increased energy
metabolism, of course, comes from the mitochondria. I
plain English, what resveratrol did was turn on some special genes
that regulate sugar and increased the number and health of the
mitochondria.

The authors of the Harvard study concluded that
“resveratrol can alleviate the negative impact of a high-
calorie diet on overall health and lifespan.” '

THE FRENCH STUDY—RESVERATROL
INCREASES MITOCHONDRIA AND ENDURANCE,
AND REDUCES WEIGHT

At about the same time as the Harvard study, an-
other remarkable study was done in France. In this study,
mice given resveratrol ran twice as far as ordinary mice
plus the resveratrol mice had muscles super-charged with
mitochondria and a reduced heart rate. They were physi-
ologically just like athletes who had trained hard, but with-
out the training. They even looked like trained athletes.
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The resveratrol mice had muscles that were remodeled.
In the words of the lead scientist quoted in The New York
Times, “Resveratrol makes you look like a trained athlete
without the training.””'* The mice were fed a high-calorie,
high-fat diet like the Harvard mice, but they did not gain
weight. They were given higher doses of resveratrol. The
scientists say the mice did not gain weight because the
resveratrol significantly increased the number of mito-
chondria in muscle cells. More mitochondria means the
mice were able to burn more energy, burn more fat, avoid
gaining weight, and keep their muscles sensitive to insu-
lin. Once again, the key was how resveratrol affected the
mitochondria.

How did resveratrol do it? Scientists think that
resveratrol works by triggering a chain of events. First,
resveratrol activates sirtuin, which activates PGC1-alpha,
which stimulates cells to produce more mitochondria.
PGC1-alpha generates more mitochondrial antioxidants
as well.”

4 )

The French mice given resveratrol and a high-
calorie diet

e Increased endurance without exercise
training

* Increased fat burning

e Increased mitochondria

* Maintained insulin sensitivity and
blood-sugar control and did not de-
velop diabetes

* Stayed thin and looked like trained
athletes (you might have known it
would be the French!)
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WILL IT WORK IN HUMANS?

These two studies are tantalizing, It worked in mice,
but will resveratrol work the same in humans? The dos-
ages were high in both studies. Translating dosages from
mice to humans is not a one-to-one proposition. Scien-
tists still have their work cut out for them to adapt these
studies for humans. Dr. Sinclair and his lab are in the pro-
cess of developing a drug to prevent diabetes based on
the mice study. However, even though these experiments
have not yet been proven to work the same for humans,
there has been great interest in resveratrol in the business,
scientific and medical communities. I do not recommend
taking a massive amount of resveratrol because human
and mouse metabolisms are not identical. Until scientists
conduct human studies with relevant dosages, I will con-
tinue to take a moderate amount of resveratrol (100 mg
of pure resveratrol plus a red wine extract) and recom-
mend that you do, too.

The big picture of these studies is that resveratrol
increases the number and health of mitochondria and
helps control blood sugar levels and insulin sensitivity,
reduces heart disease, and has a positive effect on endur-
ance and coordination. Both studies confirm that in or-
der to maintain energy, stamina, coordination, and health
as we age, we must support our mitochondria and control
oxidation with specific mitochondrial antioxidants.

RESVERATROL AND THE HEART

Heart research started the resveratrol revolution when
Dr. Serge Renaud published a study to explain the French
Paradox by showing that resveratrol inhibited platelet
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aggregation (blood clotting). Since then, much more re-
search has revealed some astonishing effects of resveratrol
on the heart.

RESVERATROL PRECONDITIONS AGAINST
HEART ATTACKS

One of the most amazing new discoveries is that
“resveratrol actually subjects the heart to a therapeutic
amount of stress” that preconditions the heart against
damage from a heart attack.'® It appears to work the same
way in protecting the brain, kidneys, ovaries, spine and
the spinal chord from damage due to ischemia-reperfusion.

In order to understand this, let’s review the term “is-
chemia-reperfusion.” Ischemia-reperfusion describes what
happens during a heart attack and stroke, or any time blood
and oxygen are restricted and then restored. Ischemia is
the restriction of oxygen by cutting off the blood supply.
Reperfusion is the restoration of oxygen and blood. This
sudden rush of blood and oxygen into the cells causes a
tsunami of oxidation and devastating damage to the mi-
tochondria. Imagine restricting a hose with water in it.
The pressure builds up inside the hose and when it is fi-
nally released it shoots out with tremendous force that
can cause damage.

WHAT IS PRECONDITIONING?

Scientists discovered that when they isolated animal
hearts and subjected them to very low levels of restric-
tion and restoration of oxygen and blood supply (ischemia
and reperfusion) at regular intervals, and then subjected
them to the level of a major heart attack, the prestressed,
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or “preconditioned” hearts experienced much less dam-
age from the heart attack and the hearts recovered quicker.
Preconditioning has been the “gold standard” of protect-
ing hearts from damage due to a heart attack. According
to one leading researcher, “preconditioning is the most
powerful technique known to promote cardioprotec-
tion.” " The problem is, it’s not practical for people to
show up regularly at their doctor’s office to get their hearts
stressed. And even if they did, this type of precondition-
ing doesn’t last longer than a few days. It would be pro-
hibitively expensive and inconvenient to implement as a
preventive therapy. Therefore, the medical community has
been looking for a drug or natural compound that would
do the same thing. It appears that resveratrol does just
that."®

Resveratrol reduces the damage caused by heart at-
tacks in several ways. It increases nitric oxide that reduces
mitochondprial oxidation, and increases expression of two
chemicals (adenosine Al and A3 receptors) shown to also
be increased by preconditioning. It also activates the po-
tassium channel."”

Isolated animal hearts with resveratrol that were sub-
jected to ischemia-reperfusion heart attacks had improved
ventricular functional recovery with better pressure and
aortic flow, reduced myocardial infarct size, and reduced
cell death due to apoptosis. 17 layman’s terms, it means that
hearts that had been treated with resveratrol recovered in pretty good
shape from what wonld have been a lethal heart attack. Most
researchers now think that although resveratrol works
through several pathways, the most important are its abil-
ity to reduce oxidation damage to the mitochondria
through the nitric oxide channel and to activate the potas-

sium channel.? 2! 22

83



84 A Cardiologist’s Guide to Anti-Aging, Antioxidants and Resveratrol

As a cardiologist, I am very excited by the possibility
that taking a supplement of resveratrol may help prevent
the damage from heart attacks and improve the chances
of surviving one. In the studies mentioned above, it was
also found that a low concentration of resveratrol is opti-
mum for the preconditioning of the heart, so it is very
possible these results may be applied to humans. The regu-
lar consumption of grapes helped reduce damage from
ischemia-reperfusion in an animal study.” According to
one leading researcher, ““There has been a desperate search
for pharmaceutical preconditioning agents. Resveratrol ap-
pears to fulfill the definition of a pharmaceutical precon-
ditioning compound.”*

Certainly if you are at risk for a heart attack, or even
if you are just getting older, taking a supplement of
resveratrol is prudent. In any event, there’s no harm in
taking resveratrol in addition to any medications you are
prescribed.

RESVERATROL PRECONDITIONS AGAINST
PARALYSIS DUE TO VASCULAR SURGERY

In addition to protecting against the effects of a heart
attack, resveratrol may help prevent one of the most
dreaded complications of heart and lung surgery—paraly-
sis. During aortic aneurysm repair surgery, the blood flow
must be clamped off. A recent study at Columbia Univer-
sity in New York showed that pretreatment of rabbits with
high-dose resveratrol reduced the incidence of paralysis
after repair of thorco-abdominal aneurysms.” Again, the
mechanism of action appears to be resveratrol’s powerful
antioxidant effect through nitric oxide promotion. Al-
though more research on mechanism, optimal dose, and
timing is needed, one group of researchers concluded that,
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“...resveratrol may be used in humans as an adjunct to
eliminate this catastrophic complication.” %

RESVERATROL PRECONDITIONS AGAINST
STROKE, KIDNEY, SPLEEN, ILEUM AND OVARIAN
DAMAGE

Ischemic preconditioning has also been shown to
protect the brain from the lack of oxygen that happens in
strokes. In a recent in vitro study, resveratrol mimicked
ischemic preconditioning via the SIRT1 pathway—the
same sirtuin gene pathway that reduced aging in the
Harvard mice and gave the French mice more energy.”’ A
laboratory experiment with mice revealed that resveratrol
has protective effects against acute ischemic stroke and
that it may be a potential agent for the treatment of neu-
ron injury in the brain associated with stroke.?® Once again,
the effect of resveratrol on the nitric oxide pathway ap-
pears to play an important role in protecting the brain.?

Other recent studies have shown resveratrol works
the same way to protect the kidneys, ovaries, spleen and
ileum from ischemic-reperfusion injury.” °' ** There is no
downside to taking a moderate amount of resveratrol.
Doing so may enable you to survive ischemic-reperfusion
injury and prevent neurologic complications if you have
to undergo vascular surgery.

RESVERATROL REDUCES LDL OXIDATION,
INFLAMMATION, AND PROMOTES RELAXATION
OF BLOOD VESSELS

Finding a way to reduce your risk of heart disease is
one of the most critical steps you can take to live a longer
and healthier life. Resveratrol addresses the two most
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important risk factors: oxidation and inflammation. The
medical community has learned that it must consider the
level of cholestrol and the oxidation of cholesterol. It is
the oxidation of cholestrol that makes it dangerous.
Resveratrol reduces oxidation of LDL (bad cholesterol)
and helps reduce the formation of fat streaks in lesions
along the arteries. Inflammation is the other risk factor
that increases your chance of getting heart disease. It’s
important to know your level of inflammation as well as
your level of cholesterol. Resveratrol reduces inflamma-
tion and helps prevent bad cholesterol and other fat mol-
ecules from sticking to arteries.”

Plus, as we have seen in the preconditioning studies
above, resveratrol increases the supply of nitric oxide. Ni-
tric oxide relaxes blood vessels, preventing rigidity that
leads to high blood pressure. As blood vessels age, they
lose almost half of their ability to relax. If lesions along
the blood vessels exist, these restrict their ability even more.
Resveratrol helps keep blood vessels relaxed so they can
contract and relax normally, helping to maintain normal
blood pressure levels. True to the promise of the French
Paradox, resveratrol affects all of the factors in heart dis-
ease: inflammation, oxidation, blood clotting, relaxation
of blood vessels, adherence of bad cholesterol to arteries,
and increases your chance of surviving a heart attack.

RESVERATROL WORKS LIKE ASPIRIN—
WITHOUT THE SIDE EFFECTS

Taking aspirin is a good anti-inflammation and anti-
clotting preventive—except when it isn’t. For many of my
patients, a low-dose aspirin helps prevent blood clots and
inflammation. I even recommend for my patients to take
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a regular size aspirin (325 mg), if it is not contraindicated
for them, before going out where there will be a lot of
sun exposure, such as the beach or the pool. When I take
an aspirin with the resveratrol product that I use before I
go out in the Florida sun, I find it gives me a much healthier
tan color without the redness and sunburn and without
having to use so much sunscreen. Using less sunscreen
also increases my levels of beneficial vitamin ID3.

However, for some people aspirin causes gastrointes-
tinal bleeding, ulcers, and may be ineffective. Resveratrol
could be a safe alternative. Resveratrol inhibits blood clot-
ting by preventing platelets clumping together, just like
aspirin. Resveratrol is a potent anti-inflammatory, just like
aspirin. Some people are “aspirin-resistant,” that is, aspi-
rin fails to inhibit platelet aggregation. Resveratrol may
work for them.

In a study of 50 high-risk cardiac patients taking at
least 100 mg of daily aspirin it was found that 38% were
aspirin resistant. Blood was drawn from the aspirin-resis-
tant patients and resveratrol was added to the blood.
Resveratrol significantly reduced aggregation, indicating
that it could be effective in patients that aspirin didn’t help.

Aspirin resistance increases with age. Only 26% of
the patients in the study under age 60 were aspirin resis-
tant while 45% of the patients over 60 were. The authors
of this study concluded, “We propose that high-risk car-
diovascular, aspirin-resistant patients will especially ben-
efit from resveratrol consumption.” > Resveratrol has been
shown to have anti-inflammatory effects similar to the way
in which aspirin works.”® Although this was a laboratory
study on resveratrol, I suggest that if you are someone
who is aspirin resistant or you suspect you might have
gastrointestinal damage from aspirin, talk to your doctor
about using resveratrol.
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RESVERATROL MAY PREVENT AND TREAT
ALZHEIMER’S AND OTHER BRAIN DISEASES

In addition to helping the brain cells survive a stroke
with minimal damage, resveratrol may be able to prevent
and treat Alzheimer’s. In fact, the probability of this, as
shown in laboratory studies, is so great that The
Alzheimer’s Foundation has funded a human trial at Mt.
Sinai Hospital to investigate if resveratrol can help memory
and thinking in Alzheimer’s disease patients. Alzheimer’s
is the most common brain disease. The Alzheimer’s As-
sociation estimates that about 4.5 million Americans are
already afflicted with this horrible disease and, if no cure
is found, that number could reach 16 million in the next
50 years.

Alzheimer’s disease is the accumulation of senile
plaques in the region of the brain that controls memory.
These plaques are composed of proteins called beta-amy-
loid peptides and cause a massive loss of neurons in the
brain. Scientists believe that oxidative stress starts the
breakdown of certain molecules that then form the dam-
aging beta-amyloid plaques.” If there were something that
could prevent either the oxidation or the formation of
the plaques, it could prevent Alzheimer’s. A third mecha-
nism could also prevent Alzheimer’s—the clearing of the
plaques once they are formed.

Recent research on resveratrol and Alzheimer’s found
that resveratrol did not directly prevent the production
of beta-amyloid plaques, but that resveratro/ did clear ont
beta-amyloid plaques that had already been produced. This was a
surprise and a huge breakthrough in Alzheimer’s research.
Resveratrol got rid of the dangerous plaques in the brain.
The mechanism of action was believed to be that
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resveratrol triggered a kind of “clean-up” molecule called
proteasome that targets proteins and gets rid of them.
Resveratrol triggered the proteasome that cleared out the
beta-amyloid protein in the plaques.”

Another study revealed that high levels of the SIRT'1
enzyme provided powerful protection against the destruc-
tion of brain neurons by beta-amyloid plaques. Earlier,
we discussed the Harvard and the French studies that
showed resveratrol stimulated SIRT1 and reduced diseases
of aging in obese mice and extended their lifespan. Now
it appears that SIRT1 may play a role in the protection of
brain cells. The researchers added resveratrol to their cell
cultures and it strongly inhibited the toxic effects of the
toxic plaques on brain cells. The authors of this study
concluded, “Our findings highlight the potential thera-
peutic value of resveratrol and other sirtuin-activating
compounds in protecting against neuronal loss in
Alzheimer’s Disease and related conditons.”

In research at the University of Paris, Christian Neri,
research director of the Neuronal Cell Biology & Pathol-
ogy Unit, discovered that resveratrol helped neurons re-
sist the effects of Huntington’s disease, another brain
neurodegenerative disease. Again, the key was resveratrol’s
ability to activate sirtuins, which then triggered the cell’s
protective mechanism against the damaging Huntington
protein. More research at Washington University discov-
ered that resveratrol activated sirtuins that allowed cells
to resist the degeneration that leads to multiple sclerosis,
Lou Gehrig’s disease, and Parkinson’s. All of these are
laboratory studies, but a clear pattern is emerging.
Resveratrol stimulates sirtuin, a key enzyme that may pre-
vent many types of brain disease.

Other studies have shown that giving red wine extract
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that contained resveratrol to mice with beta-amyloid
plaques slowed down memory loss and brain cell death.
And it’s not just the resveratrol in red wine that is helping;
According to Dr. Sinclair of Harvard, quercetin allows
resveratrol to circulate in the bloodstream longer and sup-
ports its benefits.”” I am a strong supporter of taking a
red wine extract and quercetin along with resveratrol for
maximum benefit.

Resveratrol is the only compound known that stimu-
lates this critical sirtuin gene that activates the SIRT1 en-
zyme that may help us live longer, have more energy, re-
duce diabetes and heart disease, and help us stay coordi-
nated and functional-—and now it may help protect our
brain cells from the devastating destruction of beta-amy-
loid proteins that lead to Alzheimer’s Disease. One of the
leading resveratrol researchers, Dr. Leonard Guarante of
MIT says, “It is now appearing that SIRT1 may be the
universal regulator of aging. SIRT1 is expressed every-
where, in all tissues, including the brain.” *

RESVERATROL MAKES MORE MITOCHONDRIA IN
BRAIN CELLS

The Harvard study showed that resveratrol interacts
with the AMPK enzyme to promote insulin sensitivity and
increase mitochondrial energy. Another important study
revealed that resveratrol activates AMPK in the brain, pro-
moting growth of brain cells and increasing brain mito-
chondria.*" As we have learned, the more brain cells and
mitochondria, the healthier the brain will be, with enough
energy to maintain cognition and memory. Pretty exciting
stuff for one simple compound—resveratrol.



Resveratrol—S uper Antioxidant from Red Wine

RESVERATROL MAY REDUCE RISK OF STROKE
AND BRAIN TRAUMA

We discussed above how resveratrol may be able to
precondition the brain to resist the damage to its cells
from stroke. Now, researchers in Taiwan have discovered
in a rat study that a single dose of resveratrol improved
blood flow to the rats’ brains by 30%, thereby reducing
the risk of stroke.*” Resveratrol probably stimulates the
formation of nitric oxide, which increases blood flow in
the brain and reduces the damage by stroke that cuts off
blood supply. Other studies have shown that resveratrol
protects against free radical-induced damage by restoring
levels of glutathione.®

Brain injury and the resulting trauma have been mak-
ing the headlines due to increased rates of brain trauma
to soldiers serving in Iraq and Afghanistan. According to
the Defense and Veterans Brain Injury Center, traumatic
brain injuries afflict 14-20% of all military service mem-
bers, and one in five vets of Iraq and Afghanistan. The
high rate of brain trauma is believed to be caused by the
striking of the head against the inside of the helmet when
a roadside bomb explodes. If soldiers aren’t screened, the
trauma may be overlooked. Illinois is now screening all of
its National Guard soldiers who serve in Iraq and Afghani-
stan for brain trauma.

What are the consequences of this type of injury?
According to the Awzerican Journal of Psychiatry, March, 1999,
the rate of psychiatric illness, including depression, is seven
times higher in people who have had brain injuries. Panic
disorder is more than 11 times higher. Resveratrol might
be able to help. Researchers in Turkey who studied male
rats found that treatment with resveratrol immediately after
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traumatic brain injury reduced oxidative damage and le-
sion volumes. The reseachers suggested that future stud-
ies with different doses are needed to determine the best
dosage for humans. The dosages in this study were high.*
Based on the ischemia-reperfusion studies with resveratrol
that were effective at low doses, I think it possible that
taking a moderate supplement of resveratrol daily might
help prevent the oxidative damage that occurs with a sud-
den brain injury. It sure wouldn’t hurt.

RESVERATROL REDUCES IRON IN BRAIN CELLS

Because we need iron as we are growing, we tend to
think of having a lot of iron as a good thing. However,
there is a growing amount of research that indicates that
having too much iron, especially too much iron in our
brain cells, is not a good thing. Some scientists believe
that iron deposits in the aging brain mitochondria may be
a significant cause of aging. Removing excess iron or pre-
venting the accumulation of excess iron in the mitochon-
dria may decrease chances of age-related brain diseases.”

Resveratrol may be able to accomplish this. In one
study, resveratrol was able to cross the blood-brain bar-
rier, reduce oxidation of fats, and increase the activity of
protective antioxidant enzymes in the brain. The forms
of most of these protective enzymes controlled iron, in-
dicating resveratrol would be able to limit levels of free
iron that causes cell and tissue damage in age-related brain
diseases.*

Another experiment showed that resveratrol controls
levels of iron in living tissue through its activation of the
heme oxygenase enzyme. Resveratrol significantly increases
this enzyme. Heme, a form of iron in the brain, damages
cells by oxidation and this special enzyme breaks down
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this type of iron and helps protect brain cells. The re-
searchers concluded, “Increased heme oxygenase activity
by resveratrol is a unique way that resveratrol helps pro-
tect brain cells.” ¥ Resveratrol’s ability to stimulate iron-
protective enzymes could protect against stroke, amyo-

4 )

Resveratrol protects the brain in multiple ways:

* Reduces oxidation that causes dam-
age to the brain mitochondria

 Stabilizes cell membranes

* Gets rid of amyloid-beta plaques that
cause Alzheimer’s

» Stimulates sirtuin gene that protects
brain neurons from damaging pro-
teins

e Activates an enzyme that promotes
cell growth and increases mitochon-
dria

e Improves blood flow to the brain

* Stimulates the formation of nitric ox-
ide which protects brain cells

* Reduces iron in brain cells

. J

trophic lateral sclerosis (Lou Gehrig’s Disease), Parkinson’s,
and Alzheimer’s. Mice without this enzyme accumulate
toxic amounts of iron in various organs.*®

Some researchers believe that one of the mechanisms
of action of caloric restriction in extending life may be
the reduction of iron in the mitochondria of the brain.
Maintaining cognitive faculties into old age may depend
on your body’s ability to clear excess minerals, especially
iron, from brain tissue. Resveratrol appears to assist this
process.”
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How can you protect yourself against cancer?
Reduce inflammation and oxidation by taking a
combination of natural antioxidants and natural anti-
inflammatories that includes resveratrol and red
wine extract, plus 1,000—2,000 IU daily of vitamin
D3 and you may be able to reduce your risk of
cancer by over 75%.
. J

PROTECTION AGAINST CANCER

Here is some important information about reduc-
ing your risk of cancer:
* Chronic inflammation and the resulting oxi-
dation is clearly correlated with increased risk
of developing cancer.”?!
* Resveratrol reduces the development of can-
cer in all three pathways: initiation, progres-
sion and proliferation.*
* Resveratrol has potent anti-inflammation, an-
timutagenic and antioxidant properties.> **
* Red wine drinkers reduced risk of colorectal
cancer by almost 70%. The author of the study
says the key difference between red and white
wine may be that red wine contains large quan-
tities of resveratrol.”
* Women who drink one or more glasses of
wine per day have a 40% reduction in ovarian
cancer.”
* Long-term consumption of more than one
red wine drink per day resulted in 70%b reduc-
tion in non-Hodgkin’s lymphoma in men.”’
* Red wine decreased incidence of prostate can-
cer by 50%.%
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A metabolized form of resveratrol (called a
metabolite), piceatannol, may be one of the
active anticancer agents.”

e Daily intake of red wine may prevent gastric

cancer.®

* In a study of over 1,000 healthy, postmeno-
pausal women, those taking 1,100 IU vitamin
D3 plus calcium reduced cancer 77% com-
pared to a control group.®!

e Smokers taking a wide range of dietary anti-
oxidants had up to 68% reduction in lung can-
cer. Researchers recommend smokers take a
variety of antioxidants as a protection against

CanCCr.62 63 64 65

This is possible. You can do this. You can take
resveratrol, red wine extract with 95% OPCs, alpha lipoic
acid and quercetin. You can supplement with 1,100 IU of
vitamin D3. Is it really that simple? I believe it is. Scien-
tific studies provide convincing evidence that natural strat-
egies work to reduce the risk of cancer.

Yes, it’s also great to eat 5—15 servings of fruits and
vegetables plus whole grains every day; cut out sugar, white
flour, trans fats, junk food, hot dogs and lunch meat; ex-
ercise, lower stress, lose weight, stop smoking and reduce
exposure to toxins.®® The problen: is, the American population
has been hearing this advice for years—and they still aren’t doing it.

Seventy-two percent of Americans eat only two serv-
ings of fruits and vegetables a day and one of them is
potatoes. How many of you exercise regularly? How many
of you can lower your stress? How many of you still drink
a soda every day? How many of you still use commercial
cosmetics, cleaning supplies, and bug spray? How many
of you are overweight? Suuply telling people to do what has
been proven they are not going to do is not going to reduce the risk of
cancer.
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It’s time to tell people another way to reduce their
risk of cancer that they »7//do. I believe people will take a
natural (or synthetic) substance that has no toxic side ef-
fects and will prevent cancer. Resveratrol is the leading
candidate from plants.”” Vitamin D3 is already a proven
substance that prevents cancer based on a four-year, ran-
domized intervention trial of postmenopausal women.®
Yes, I also want you to make the lifestyle changes that will
improve your health, but meanwhile, please consider tak-
ing the five supplements in this book, a multivitamin, and
vitamin D3.

CANCER IS A HUGE PROBLEM

Cancer is such a big problem that my patients don’t
even want to think about it. They feel helpless. Somehow,
they’ve gotten the idea that nothing can be done to pre-
vent cancer so they don’t even want to talk about it. Of
course, dread of cancer is justified. It is the second big-
gest cause of death in the United States, and the number
one cause of death for persons under age 85. One in two
men will get cancer and one in three women. That’s scary.
Although immense amounts of money have been spent,
thousands of researchers have published thousands of
papers, and thousands of races for the cure have been
run, overall incidence and mortality rates for all cancers
combined have not changed much in 25 years.” "

RESVERATROL INHIBITS ALL THREE PHASES OF
CANCER

Even though a diagnosis of cancer is sudden and
devastating, cancer is a disease that occurs over a period
of 10—40 years. There is a continual process happening in
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your body in which cells are damaged that could lead to
cancer. That’s normal. Your body has several mechanisms
to take care of those damaged cells. One is a strong im-
mune system and another is healthy mitochondria that
cause damaged cells to commit suicide (apoptosis) before
the damage harms the DNA and the cell becomes can-
cerous. However, if you have elevated levels of inflam-
mation and oxidation that weaken your immune system
and your mitochondria as you age, you will have a low-
ered ability to fight cancer in all three phases.

A landmark study in 1997 demonstrated that resveratrol
stops cancer in all three phases.”

e p
The Three Phases of Cancer

1. Initiation—The Start of Cancer.
Inflammation and oxidation damage
mitochondria and cells.

2. Promotion—The Growth of Cancer.
Cancer cells are not destroyed by the
immune system or the mitochondria
and they continue to replicate.

3. Progression—The Spread of Cancer.
Blood vessel growth (angiogenesis)
increases and feeds tumors; cancer
cells mutate and spread throughout
the body (metastasis).

. J

How did scientists discover resveratrol as a cancer
preventive agent? The story starts back in 1991, right
around the same time as the French Paradox appeared on
the news suggesting that red wine could prevent heart dis-
ease. The National Cancer Institute supported a program
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called “Natural Inhibitors of Carcinogenesis.” Dr. John
Pezzutto of Purdue University was one of the leading
scientists in this program. The goal of the program was
to find natural plant agents that could prevent cancer and
had low or zero toxicity. They also wanted a compound
that people could take orally, was affordable and not too
weird (i.e., something that people would actually take).
Over a period of five years, Dr. Pezzuto and his colleagues
evaluated 166 active compounds from 32 plant species in
the laboratory. Nine agents evaluated by the project were
considered promising. Resveratrol emerged as the leader.
According to Dr. Pezzuto, “One of the most fascinating
molecules we have ‘rediscovered’ is resveratrol.” ™

When Dr. Pezzuto and his colleagues published their
findings that resveratrol could stop cancer in all three
phases, it caused a media sensation. It also triggered an
avalanche of research into resveratrol as a cancer prevent-
ing agent that resulted in thousands of laboratory studies
and several human clinical trials for cancer that are on-
going as of 2007.7

Laboratory (in vitro) and animal studies found that
resveratrol was able to prevent or treat the following
cancers:”

e Prostate

* Breast

e Colon

* Esophageal

e Neuroblastoma

e Jeukemia

e Skin

e Metastasis to bone
e Pancreas

* Lymphoma
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e Ovarian

e Melanoma
e Liver

* Lung

e Stomach
e Oral

e Cervical
* Thyroid

Laboratory research during the last 15 years has con-
firmed that resveratrol is able to prevent or treat many
types of cancer in all three stages. Resveratrol is nontoxic
and doesn’t harm normal cells. It can be taken orally as a
supplement. The mechanisms of action are not completely
understood, and won’t be until human trials are completed,
but some mechanisms have been proposed.

Proposed mechanisms of action of resveratrol™’

* Scavenges free radicals and reduces oxidation

* Reduces inflammation

* Activates and deactivates critical enzymes, pro-
teins, genes, hormones and chemicals

e Triggers cell death of cancer cells via the mi-
tochondria (apoptosis)

Reducing your risk of cancer is no longer a mystery.
Take a combination of supplements that includes alpha
lipoic acid, resveratrol and quercetin, plus other polyphe-
nols in a natural base such as a red wine extract with 95%
OPCs. Scientists now recognize a whole food extract con-
tributes natural synergies that are an important part of
antioxidant protection. Take a daily multiantioxidant and
anti-inflammatory supplement with 1,000-2,000 IU of vi-
tamin D3 (cholecalciferol). You can do it. And to really
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complete your protection program, eat lots of organic
fruits and vegetables (40% higher in antioxidants than
nonorganic), stop smoking, lose weight, exercise, and re-
duce stress.

RESVERATROL INHIBITS HERPES

At least three studies show that topical resveratrol is
effective against the herpes virus, types 1 and 2. The re-
searchers discovered that in experiments with mice,a 19%
resveratrol cream could prevent replication of the virus
in female genitals. In one of the studies, resveratrol was
tested against acyclovir, the most commonly used prescrip-
tion antiviral, and resveratrol was equally effective.”

RESVERATROL MAY PREVENT OSTEOPOROSIS

Osteoporosis is the loss of bone strength due to lack
of minerals such as calcium and vitamins such as vitamin
D3. Both men and women suffer from osteoporosis, but
bone loss is greatest in postmenopausal women, leading
to the hunched back and danger of broken bones. Re-
search revealed that lower levels of the hormone estro-
gen was linked to bone loss and doctors began giving many
postmenopausal women hormone replacement therapy
with estrogen. Unfortunately, this treatment increased the
incidence of breast cancer so it has been discontinued.
Now, it appears that resveratrol may be able to strengthen
bones without the side effects of hormone replacement
therapy. Resveratrol can activate the estrogen receptor but
it does not appear to increase cancer formation.

Studies of cell cultures and animals showed that
resveratrol had several ways of forming strong bones.
Resveratrol turned on genes that form bones and turned
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off genes that destroyed bones. Bones got stronger with
increased bone mineral and structure. Resveratrol was as
effective as hormone replacement therapy, however it pre-
vented the formation of tumors instead of increasing
them.”

However, because resveratrol does appear to have
some effect on estrogen receptors, if you are a breast can-
cer patient discuss taking resveratrol with your doctor.

THE MYSTERY OF RESVERATROL—
BIOAVAILABILITY

One of the remaining mysteries of resveratrol is the
puzzle of its bioavailability. This is one of the mysteries
of resveratrol that will be investigated in at least one of
the human clinical trials. Resveratrol is rapidly absorbed
but then it is also rapidly metabolized in the duodenum
and the liver so that its concentration in the blood is very
low. Quercetin helps reduce the metabolism of resveratrol
in the liver and increases its bioavailability. However, it is
still puzzling how resveratrol exerts such powerful effects
with such a low level in the blood.

Possible answers to this resveratrol puzzle

* The chemicals that exist after resveratrol is me-
tabolized, called metabolites, could be the ac-
tive compounds. Researchers in England
found that a metabolite of resveratrol called
piceatannol targets cancer cells and destroys
them without harming normal cells.
Piceatannol is produced within the tumor
itself.”

* Unmetabolized resveratrol accumulates in the
intestinal tract, the site of 70% of immune
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cells in the body. It could be especially benefi-
cial to the digestive tract (as in colon cancer)
or benefit the body by supporting the immune
system.®

 Itonly takes a tiny bit of resveratrol to make a
difference. Although high dosages of
resveratrol were required to prevent cancer in
cell studies, “exquisitely low daily doses” were
effective in preventing cancer in three rat
studies.®!

e Animal studies have shown that resveratrol is
metabolized in the liver and excreted in the
bile, which enters back into the intestines to
be reabsorbed. This may also contribute to its
overall natural pharmacological activity.

THE TWO FORMS OF RESVERATROL AND THEIR
STABILITY

There are two forms (isomers) of resveratrol, one
called “#rans-resveratrol” and the other called “es-
resveratrol.” Both of these forms can be attached to a
sugar molecule making two other forms as well, called
piceids. Almost all commercial supplements contain the
trans form of resveratrol.

At first, researchers thought only the #7ans form was
beneficial. Now;, scientists are realizing that the s form
may contribute benefits as well—especially by reducing
inflammation and oxidation.* The most recent research
states, ... the beneficial cardioprotective effects of con-
sumption of foods and beverages containing resveratrol
(notably red wine) may thus be a result of the combined
effects of the two isomers.”®
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In solid forms like supplements, resveratrol exists
predominantly as a #7ans form and is stable. In a liquid
solution, like wine, both #7ans and cs exist, with some wines
having higher amounts of #ans and others having higher
amounts of ¢s.%*

Some companies that sell resveratrol have claimed
that resveratrol is very unstable and must have special cap-
sules or storage conditions. However, a very thorough
study by leading resveratrol researcher, Milos Sovak, Ph.D.,
settled this question by investigating all the forms of
resveratrol and concluding,

...we do not find any evidence to support the
claims publicized in the popular media that
resveratrol and/or its glycon are unstable when
stored as solids under ambient conditions. Our data
show that under normal storage conditions #rans-
resveratrol and #rans-piceid are stable in excess of
four years, well beyond the shelf life of most nu-
tritional supplements. *

THE RESVERATROL REVOLUTION

The two researchers who led the Harvard longevity/
obesity study summarize many of the benefits of
resveratrol. Drs. Baur and Sinclair conclude,

In mammals, there is growing evidence that
resveratrol can prevent or delay the onset of can-
cet, heart disease, ischemic and chemically induced
injuries, diabetes, pathological inflammation, and
viral infection. These effects are observed despite
extremely low bioavailability and rapid clearance
from circulation...caloric restriction is probably
the only other treatment for which such a broad
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array of protective effects is observed in mam-
mals. In addition, resveratrol treatment increases
mitochondrial biogenesis [growth]...and, at least
under certain conditions, improves insulin sensi-
tivity.®
Resveratrol is also extremely promising as a topical
and oral preventive of skin damage, wrinkling, and skin
cancer. | cover that in more detail in Chapter 8.
Resveratrol is like no other molecule known to sci-
ence. It is truly a medical revolution—a gift to humans
from the humble grape.
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RED WINE EXTRACT AND
QUERCETIN—NATURAL
ALLIES AGAINST HEART
DISEASE, CANCER, LOW
LIBIDO, AND INFLAMMATION

Wine is different. Throughout the ages, poets and
philosophers have praised its virtues. I remember
as a child hearing the phrase, “King of the Universe—
Fruit of the Vine,” which is said four times during the
Passover Seder meal, and being intrigued by it. The En-
glish translation of this blessing, “Blessed are You, Lord
our God, King of the universe, Who creates the fruit of
the vine. (Amen),” made me wonder. Now, it seems that
the ingredients of wine may indeed hold the key to hu-
man mortality and health, which would account for its
ritual celebration in Judaism, Christianity, and in many
other cultures. There are many proverbs and poems glori-
tying wine. Perhaps they were on to something,

Drink a glass of wine after your soup, and you
steal a ruble from the doctor.
Russian proverb

Wine was created from the beginning to make
men joyful, and not to make men drunk. Wine
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drunk with moderation is the joy of soul and
the heart.
Ecclesiastes 31:35—36

Wine is at the head of all medicines; where

wine is lacking, drugs are necessary.
The Talmnd

There are more old wine drinkers than old
doctors.
German Proverb

A man cannot make him laugh—but that’s no
marvel; he drinks no wine.

Shakespeare

Henry IV Part 2

Here with a loaf of bread beneath the bough,
A flask of wine, a book of verse—and Thou.
The Rubiyaiyat of Omar Khayyam
transilated by Edward Fitzgerald

In vino veritas. (In wine, truth.)
Pliny
Historia Naturalis

Wine is bottled poetry.
Robert 1.ouis Stevenson

You rarely find these sentiments expressed about
vodka, gin, or Diet Coke.

There is something about wine, especially red wine.
Intrigued by the French Paradox that revealed French-
men who drink red wine have low levels of heart disease,
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scientists joined the poets and philosophers in seeking that
clusive something. Researchers have conducted literally
thousands of studies trying to identify exactly what is it
about red wine that is so healthy.

Scientists have identified and investigated the indi-
vidual components of red wine and discovered many ben-
efits for the heart, the blood vessels and circulation, the
brain, and almost every organ in the body. You can look
at the chart below to see the many polyphenol compo-
nents in red wine and red wine extract that scientists have
identified. All of these polyphenols benefit your health.
Population studies have shown that people who eat or
drink higher levels of these kinds of polyphenols
(resveratrol, OPCs, anthocyanins, quercetin, and catechins)
have lower levels of heart disease, cancer, diabetes, os-
teoporosis, nerve diseases and all chronic diseases.! The
strongest evidence of the health benefits of polyphenols,
however, is in preventing and possibly reversing heart dis-
ease—ijust like the French Paradox predicted.

You already learned about the amazing benefits of
resveratrol in the previous chapter. In this chapter, I'm
going to discuss the incredible Nobel Prize-winning dis-
covery of nitric oxide—and what red wine polyphenols
have to do with it. I predict you are going to see much
more about the connection between natural polyphenols
like those found in red wine and how they contribute to
nitric oxide and health in the coming years.” Taking a red
wine extract that includes all of the components of red
wine in a real food base, and not just the supplements of
individual compounds, is important. Why? In a word, it’s
the synergy. Although I believe in adding individual supple-
ments as needed to make a powerful health formula, I
think it’s also good to include a whole food extract when-
ever possible. Fortunately, red wine extract does have the
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RED WINE POLYPHENOLS

Flavonoids

Flavanols

—— Oligomeric proantho-
cyanidins (OPCs)
(grape seeds)

Catechins (grapes)

Flavonols

Quercetin (grapes)

Anthocyanins (grape skins)

Stilbenes

|— Resveratrol (whole grape plant)

. J

same effects as red wine—without the alcohol.

Scientists now believe that the health power of fruits,
vegetables, and wine comes from the synergy of their
components and in the ways you eat them together. A
glass of red wine with a salad, olive oil dressing, and a
steak is metabolized differently than a glass of red wine
alone or just having a steak and potato. The olive oil helps
prevent the harmful effects of the saturated fat in the steak
and the red wine helps lower the oxidation levels that nor-
mally rise after you eat. Taking a red wine extract with
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OPCs works differently than just taking a capsule of OPCs
by itself. We may not know all of the ways that the com-
ponents of red wine work together, but we know that
they do work. People who drink red wine (or take an ex-
tract of red wine) have fewer heart attacks, lower blood
pressure, fewer chronic diseases of all kinds, healthier cir-
culation, nicer skin, may live longer and have a better sex
life. And that’s all part of the synergy and mystery of red
wine.

RED WINE WORKS IN MORE WAYS THAN ONE

Since the French Paradox changed the course of heart
research in 1991, thousands of studies have proven that
the polyphenols in red wine improve the function of blood
vessels, lower blood pressure, prevent blood clots from
forming, lower inflammation in arteries, lower bad cho-
lesterol and raise good cholesterol, prevent oxidation of
bad cholesterol, and prevent damage to arteries that leads
to plaque accumulation.’ You already know about the an-
tioxidant power of red wine polyphenols. Now scientists
are realizing that polyphenols work in more ways than one.

The latest research says that red wine polyphenols may*

e Accumulate in speczfic tissues where they exert
local antioxidant effects. This means that red
wine polyphenols that have a specific affinity
for an area of the body, may collect in that
area. For example, scientists have known for
some time that OPCs have a particular affin-
ity for blood vessels and skin. They could be
using their antioxidant power in these specific
areas to prevent free radical damage.
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* Produce low levels of antioxidants that turn
up or turn down the signals between cells. Cells
have to be told what to do sometimes. Re-
search indicates that it only takes a low level
of polyphenol antioxidants to act as signaling
messengers.

* Regulate genes. Again, polyphenols may be the
messengers that tell genes to do the right thing,
not the wrong thing.

e Prevent the growth of blood vessels that feed
a cancer tumor, thereby starving the tumor.
Resveratrol, especially, has been shown to have
potent anticancer effects, even at low levels.

* Break down into a metabolized form of anti-
oxidants called metabolites. Scientists suspect
that polyphenols that show low levels of anti-
oxidants in the blood, like resveratrol and some
of the other flavonoids, are broken down into
active molecules that have not yet been iden-
tified. We know they work, but we don’t al-
ways know how.

* Increase the activation of existing nitric ox-
ide. The scientific evidence is very convincing
that the connection between polyphenols and
nitric oxide is critical to good health, especially
heart health and a healthy libido.

That scientists do not yet know all the exact ways
polyphenols keep us so healthy is not surprising. Research
on polyphenols and how they prevent disease did not even
start until the 1990s. Polyphenols and flavonoids were
hardly mentioned in textbooks of medicine and nutrition
before that. Your doctor may know very little about the
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health benefits of polyphenols if he or she was in medical
school before 1995.° And considering that it can take years
before doctors apply research into practice, the field of
polyphenols is still very new. Antioxidants are one way
that red wine polyphenols work. However, scientists have
now identified other mechanisms of action as well.

“It 1s clear,” said the author of a leading study of
polyphenols, “that the mechanisms of action of polyphe-
nols go beyond the modulation of oxidative stress.”°
fact, the effect of red wine on the production of nitric
oxide in your mitochondria could be the »osz important
mechanism of all. Once again, it looks like all roads are
leading to the mitochondria.

In

THE MEDICAL MIRACLE OF NITRIC OXIDE, THE
HEART, AND THE MITOCHONDRIA

The discovery of nitric oxide (no, not nitrous oxide,
the laughing gas) and how it helps your heart won the
Nobel Prize in 1998. Dr. Louis Ignarro, Dr. Ferid Murad,
and Dr. Robert Furchgott were awarded the Nobel Prize
in Medicine for the discovery that nitric oxide was a cru-
cial “signaling molecule in the cardiovascular system.””’

It seems new ideas are always resisted at first. When
Dr. Ignarro first presented his research in 1986 at a con-
ference of prominent heart researchers at the Mayo Clinic,
the reception was very skeptical. Major scientific journals
rejected his papers. Eventually, however, the research was
published showing that this very simple molecule of gas
is produced within the body and helps keep our arteries
flexible and relaxed, reducing plaque and lowering blood
pressure. Finally, it was recognized that this insight into
the workings of nitric oxide in the body was so important
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that he and two fellow researchers in nitric oxide were
awarded the Nobel Prize in Medicine.

Nitric oxide does even more than help keep arteries
flexible. It works with our immune cells to destroy bacte-
ria and viruses. It helps the brain function and is also nec-
essary for normal male erectile function and healthy fe-
male sexuality as well. And, most importantly, nitric oxide has
profound effects on the function of the mitochondria.® Maintaining
a healthy level of nitric oxide is absolutely critical to the
balanced production of energy by the mitochondria. It’s
been shown that nitric oxide can even help the body gen-
erate additional mitochondria.” That’s very important be-
cause as we age we lose mitochondria and our energy lev-
els go down. Scientists eventually discovered that nitric
oxide doesn’t just lower blood pressure and reduce heart
attacks, it influences the healthy functioning of every cell
in the entire body.

Nitric Oxide™ !

* Supports production of energy in the mito-
chondria

* Supports healthy functioning of the entire car-
diovascular system

* Reduces inflammation and formation of
plaque

* Reduces oxidation in the mitochondria

* Reduces oxidation of cholesterol

* Helps white blood cells fight off invading bac-
teria, fungi and parasites

* Defends against tumors by triggering the death
of damaged cells (apoptosis)

e Helps normalize blood clotting and reduces
danger of stroke
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THE IMPORTANCE OF THE ENDOTHELIAL LINING

Nitric oxide was discovered through its effects on
the endothelial lining of veins and arteries. The endothe-
lium separates the blood that flows through blood ves-
sels—arteries, veins and capillaries—from the smooth
muscles of the wall of blood vessel. When your endothe-
lium is healthy, it is flexible and smooth and produces ni-
tric oxide that keeps blood flowing and prevents unhealthy
inflammation and plaque. Nitric oxide also helps fight off
infection in the blood vessels. When high levels of insu-
lin, inflammation and oxidation damage the endothelium,
it becomes sticky like Velcro and stiff. It no longer makes
enough nitric oxide and the damage just gets worse. More
cholesterol gets oxidized causing more inflammation; high
inflammation causes plaque to build up and then break
off; and the tearing away of plaque causes blood clots
that can cause strokes or heart attacks. Stiff arteries lead
to high blood pressure and lack of circulation. All be-
cause the endothelial lining didn’t get enough nitric oxide.

An unhealthy cardiovascular system, as we noted in
carlier chapters, is the number one threat to a long and
healthy life. If all types of cardiovascular disease were
ended, Americans would live an average of nearly seven
years longer.'? If you maintain healthy levels of nitric ox-
ide, you increase your chances of a having healthier mito-
chondria, a healthier cardiovascular system and a longer
life.

WHAT’S WINE GOT TO DO WITH IT?

Obviously, having healthy levels of nitric oxide is criti-
cally important to preventing heart disease and producing
mitochondrial energy. How can we increase our levels of
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good nitric oxide? Scientists now believe that having a diet
high in flavonoid and nonflavonoid polyphenols like those
found in red wine is one of the best ways to increase your
levels of nitric oxide.

RED WINE EXTRACT GENERATES NITRIC OXIDE

Studies have shown that red wine extract generates
nitric oxide, protects the heart, and promotes healthy sexual
function. Red wine polyphenols strongly increase nitric
oxide synthase, the enzyme reaction that helps produce
healthy amounts of nitric oxide."”

A recent study showed that after three weeks of tak-
ing a red wine extract, blood pressure decreased in rats
with high blood pressure that had low levels of nitric ox-
ide. The red wine extract reversed the artery wall thick-
ness, lowered blood pressure, and relaxed the arteries. All
these effects of polyphenols prevent atherosclerotic
plaque, the formation of blood clots, and strokes." > An-
other study with red wine extract showed that red wine
enhances nitric oxide function and protects against meta-
bolic syndrome, a cluster of cardiovascular risk factors.'®
Red wine contains unique polyphenol ingredients that in-
crease nitric oxide and prevent endothelial dysfunction
and subsequent atherosclerosis.!”

As we noted earlier, only half of all the people who have
heart attacks have high cholesterol. The reason may be poorly func-
tioning mitochondria. Very recent research showed that low
levels of nitric oxide result in poor mitochondrial metabo-
lism that increases oxidation. This poor functioning of
the mitochondria in the artery walls results in high blood
pressure and atherosclerosis, but not high cholesterol.'®
Failure in the mitochondria due to aging and a reduced
level of nitric oxide may be the root cause of atheroscle-
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rosis and heart disease. The polyphenols in red wine may
be able to prevent that.

France and red wine have always been associated with
romance. Maybe there’s something to it. The research on
nitric oxide established that erectile potency in men is de-
pendent on having enough nitric oxide in the endothelial
lining. The majority of cases of erectile dysfunction are
associated with a damaged endothelial lining that cannot
produce enough nitric oxide. Supplementing with high
levels of polyphenols, antioxidants, alpha lipoic acid, and
specific amino acids that naturally raise the nitric oxide
level have been successful is restoring erectile function in
many men and libido in women."

RED WINE POLYPHENOLS PROTECT THE HEART

Studies on heart disease support the evidence that
red wine extract high in flavonoids or purple grape juice
protects the heart, especially by generating nitric oxide that
protects the endothelial lining, Patients with coronary heart
disease who drank purple grape juice improved their en-
dothelial function.* A study of over 10,000 men and
women showed that people with higher flavonoid/
polyphenol intake in their diet had lower mortality from
ischemic heart disease, lower lung cancer incidence, less
asthma and reduced type 2 diabetes.”

A collection of population studies of more than
100,000 people have shown that the greater the intake of
flavonoids from whole food sources, the lower the mor-
tality from heart disease.”” In one study, acute intake of
red grape extract had a positive effect on the function of
the endothelial lining in patients with coronary heart dis-
ease.”

Patients on hemodialysis frequently have heart
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complications. A concentrated red grape juice taken for
only three weeks improved lipoprotein profile, reduced
inflammation, reduced oxidized LDL,, increased good cho-
lesterol, and significantly decreased LLDIL. and Apo-B.**
Grape polyphenols lowered key risk factors of inflamma-
tion, plasma triglycerides, LDL and Apo B in a study of
postmenopausal women.”

There’s something special about the synergy of na-
ture, especially in red wine. Taking a good red wine ex-
tract preserves all the ingredients in nature’s own recipe
for keeping our hearts healthy.

QUERCETIN—A POTENT ANTI-INFLAMMATORY IN
RED WINE

Quercetin is present in high concentrations in grapes,
onions, and apples. It addresses both of the two root causes
of diseases—oxidation and inflammation. It has potent
anti-inflammatory and antioxidant effects and is also an
excellent natural antihistamine. A friend related to me the
story of a woman who was bitten by fire ants. She had a
painful and immediate reaction similar to a bee sting. Al-
though she took an over-the-counter (OTC) antihistamine,
it didn’t work. OTC antihistamines work by blocking re-
ceptors to histamine. Quercetin works by actually reduc-
ing the production of histamine. She knew that onions
had a high level of quercetin, so she cooked up a big pan
of onions and ate them and the swelling and pain imme-
diately subsided.

Of all the polyphenols studied, quercetin had the most
effect in protecting the endothelium from oxidation and
cell death caused by apoptosis.* Quercetin is a good team
player, too. It enhances the bioavailability of resveratrol
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and increases vitamin E levels in the blood and the liver.
Vitamin E is a potent antioxidant needed by the body to
tight free radicals. Taking quercetin may be more efficient
than direct supplementation with vitamin E.”

Quercetin has an affinity for the liver and several stud-
ies have shown that it can support healthy liver function.®
Its antioxidant power helps support detoxification in the
liver.

Quercetin is good for the heart, too. A recent double-
blind randomized study showed that people who ate soup
with 69 mg of quercetin compared to soup with 5 mg of
quercetin significantly reduced their risk of thrombosis
and potential risk of heart disease.”

Therapeutic uses of quercetin**
e Allergies, asthma, hay fever and hives
e Antibacterial
* Protective against cancers
* Heart disease
* Diabetic complications
* Eye disorders
* Gout
* Brain disorders
* Osteoporosis
* Peptic ulcer
* Herpes

*Most research done in laboratory (in vitro) and animal

studies.
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GRAPE SEED EXTRACT—ADDED POLYPHENOL
POWER

An important component of a good quality red wine
extract is the seed. Grape seed is the highest edible source
of OPCs. Researchers in LLondon have identified OPCs
as some of the most biologically active polyphenols in
their protective effect on the endothelial cells. OPCs work
by suppressing a peptide (ET-1) that constricts blood ves-
sels. This allows the blood vessels to be more relaxed.

One study found that the traditional way of wine mak-
ing that soaks the seeds in with the wine produces wine
with a much higher OPC content. A study compared wines
from southwest France and Sardinia that were made by
the traditional method with other wines and found they
had surprisingly higher levels of OPCs—five to ten times
higher! Population studies have also identified these re-
gions with the lowest rates of heart disease. And—they
found that OPC raises nitric oxide levels in the endothe-
lium.”" Grape seed oil, however, is not a good source of
this polyphenol.

Blood Pressure

Grape seed extract was also shown to lower blood
pressure of patients with metabolic syndrome in the first
human clinical trial to assess the effects of grape seed ex-
tract on people with a combination of high blood pres-
sure, excess abdominal weight, high blood cholesterol and
high blood sugar. Forty percent of American adults (50
million) have metabolic syndrome. After one month, grape
seed extract dosages of 150 mg daily and 300 mg daily
dropped the average systolic pressure by 12 mm and dias-
tolic 8 mm. The 300 mg dosage also reduced levels of
oxidized LDL cholesterol. According to the researchers,
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“Generally the higher the oxidized LDL the greater the
drop.” There were no side effects reported. Researchers
from the University of California, Davis, presented these
results at the American Chemical Society meeting on
March 26, 2006 at Atlanta, Georgia.

Oxidation After You Eat

Grape seed extract has also been shown to reduce
the amount of oxidation after you eat, especially after a
high fat meal. Supplementing with 300 mg of grape seed
with meals lowers oxidative stress (or you could drink a

glass of wine from Sardinia or southwest France high in
natural OPCs).*

Skin Cancer

Grape seed OPCs promote an immune response that
prevents the formation of tumors. Researchers from the
University of Alabama reported that hairless mice supple-
mented with OPCs extracted from grape seed had 65%
fewer skin tumors than mice not supplemented.” There
are a growing number of studies suggesting that grape
seed extracts may benefit skin from the inside. Other stud-
ies have shown that taking an oral supplement of OPCs
reduced reddening of skin when exposed to radiation.*
In the next chapter, I'll tell you more about the powerful
effects of red wine polyphenols, including grape seed, in
keeping your skin beautiful and healthy.

Grape Seed, the Mitochondria and Cancer

Grape seed extract significantly inhibited growth of
colorectal tumors in mice with a 44% reduction in ad-
vanced colorectal tumors. The grape seed extract stopped
the rapid growth of cancer cells by causing the cancer
cells to self destruct (apoptosis). Cancer is rampant cell
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growth due to loss of the cell cycle within the mitochon-
dria. Grape seed extract appears to help regenerate the
normal mitochondrial apoptosis function.”

Grape Seed and Healthy Veins

As we mentioned earlier, OPCs in grape seed extract
have been used to treat problems with veins and capillar-
ies, as well as arteries. A double-blind, placebo-controlled
study found that grape seed OPCs taken at a dose of 100
mg three times daily improved the major symptoms of
venous insufficiency. Heaviness, swelling and leg discom-
fort improved over a period of one month with 75% of
the participants improving substantially. Other trials have
found grape seed more effective than the bioflavonoid
diosmin and the herb horse chestnut for strengthening
veins. OPCs have also been used to reduce swelling after
surgery and to reduce the development of dangerous
blood clots during air travel.*®

GRAPE SKIN MAKES A DIFFERENCE

The rich, beautiful red, purple, and dark blue-colored
skins of grapes are more than aesthetically pleasing. The
colored skins of grapes and dark-colored berries contain
a powerful polyphenol-—anthocyanin. Anthocyanins are
strongly anti-inflammatory and are powerful antioxidants.
Studies have have shown that they have a positive effect
on collagen and the nervous system. They protect large
and small blood vessels from oxidative damage. This helps
protect capillaries in the eyes and skin. Anthocyanins have
also been shown to reduce allergic reactions. They help
prevent the oxidation of LDL cholesterol and protect en-
dothelial cells as well.”



Red Wine Extract and Quercetin—INatural Allies 121

RED WINE IS SPECIAL

It appears that the poets and philosophers were cor-
rect. There really is something special about red wine. It
protects your heart, your source of vital energy—the mi-
tochondria, your cells, every organ in your body, and even
your love life. Most importantly, there is a synergy to the
components of red wine. That’s why it’s important to take
a complete red wine extract that includes the seed extract
high in OPCs, the skin, and all the trace elements. Nature
put all these components together and now science is dis-
covering that nature was right. Part of the mystery of red
wine is in the synergy of all its polyphenols—working
together.
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GREAT SKIN, STRONG
MUSCLES, AND LOTS OF
ENERGY

Health is important, but how we look as we age is
important, too. How do we know someone is old or
unhealthy? The first clue is usually the skin. If skin is leath-
ery, wrinkled, dull, or has deep grooves and lines in it, we
perceive the person as old. The person’s energy level is
important, too. Someone with vibrant energy, no matter
how many wrinkles they have, is perceived as young.
Muscle tone is an important part of a youthful appear-
ance. Maintaining healthy muscles past 70 is a challenge.
You’'ll learn the most advanced information we have at
this time on how to prevent muscle loss as you age.

Moving with ease and flexibility is also important.
Someone who creaks out of a chair and walks stiffly across
the floor because every joint in their body aches appears
old to others. I have been made aware of a woman in her
late 80s who moves like a teenager. She started taking
supplements plus doing interpretive dance and gigong in
her early 80s and the difference five years later is amazing,
She swoops and glides into a room and you simply cannot
believe she is nearing 90.
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Fortunately, all of the information that scientists have
discovered about how to remain healthy as you age shows
on the outside as well as the inside! The principles are the
same. High levels of inflammation, oxidation, and dam-
age to the mitochondria will damage your skin, make your
hair turn gray, drain your energy, destroy your muscle fi-
bers, and inflame your joints. Low levels of nitric oxide
result in damaged arteries, slow circulation, and low levels
of energy and potency. Many of the same remedies for
reversing or slowing aging of your heart, brain, and cells
apply to your skin, hair, muscles, and joints. Alpha lipoic
acid, acetyl L-carnitine, resveratrol, quercetin, and the red
wine polyphenols that fight free radical damage and in-
flammation help us feel good and look good!

KEEP YOUR MITOCHONDRIA HIGH AND YOUR
OXIDATION LOW

It’s hard to feel, look or act young when you have no
energy. Energy is what makes our skin glow and our eyes
sparkle. Energy is what helps us be interested in new things,
go places, relate to people, and have fun in life. People
without energy call it, “sick and tired of life.” You’ve
learned throughout this book that “all roads lead to the
mitochondria.” The mitochondria are the source of our
energy and oxidation is their greatest threat.

MAINTAINING YOUTHFUL SKIN'

A doctor friend of mine who had many children as
patients said that the most important thing she looked for
in a diagnosis of the severity of an illness was the skin.
Even if the child had a high fever, if the skin maintained
a healthy tone, she wasn’t worried. However, when she
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treated a child with no fever who had sickly looking skin,
she was concerned.

The skin is the first thing we notice when we judge
someone as “old.” Wrinkles, lines and grooves, dullness
and sagging skin define aging from the outside. Fortu-
nately, the principles of anti-aging apply to skin as well as
the heart and internal organs. It makes sense because the
skin is an organ, too—the largest organ of the human
body. Healthy blood vessels and capillaries are important
to good looking, glowing skin. Your blood vessels bring
oxygen and nutrients to the skin cells, keeping them vital.
Broken capillaries are unattractive and they impede the
circulation that keeps skin healthy. Good circulation helps
flush out the toxins that can damage skin.

You learned in a previous chapter how important it
is to maintain a healthy endothelial lining; If your arteries
and blood vessels fill up with plaque and inflammatory
debris they cannot deliver life-giving oxygen to the heart.
If the heart isn’t pumping strongly, blood doesn’t reach
the skin and it gets a gray, sickly look to it.

Skin is composed primarily of collagen that binds
skin cells together. High levels of collagen keep skin
smooth and flexible. When you frown or smile, collagen
helps your skin return to its smooth state. However, as
your skin loses collagen it becomes stiff and less flexible.
When you don’t have enough collagen, your skin is less
able to “snap back” and you develop deep lines and
grooves.

Wrinkles are caused by oxidative stress within the cell
that creates inflammation. Oxidative stress also produces
an enzyme called collagenase that digests or breaks down
collagen, resulting in microscars that lead to wrinkles.

The greatest dangers to healthy glowing skin are the
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same dangers in all chronic diseases—oxidation within the
cell and inflammation. Dr. Nicholas Perricone, M.D., one
of the leading skin specialists, says that when he was first
researching the cause of skin damage and looked at aging
skin and young skin under the microscope, only the aging
skin had inflammation.

The biggest contributors to inflammation of the skin are
* Sun radiation
* High levels of dietary sugar
* Dietary trans fats
¢ Pollution
* Harsh chemicals from soaps and lotions
e Stress
* Sleep deprivation
* Dechydration

In addition to causing inflammation, dietary sugar
also contributes to glycation. Glycation occurs when foods
rapidly convert to sugar in the bloodstream and cause the
protein in your tissue to undergo a chemical reaction.
When that happens in your skin, the sugar molecules stick
to the collagen fibers. As more glycation occurs, this causes
more and more molecules to stick together, resulting in
the loss of elasticity. Your skin begins to look and feel
leathery and stiff instead of soft and smooth. The bond
formed between the sugar and the collagen also generates
free radicals leading to inflammation and even more dam-
age to skin cells.

Dietary trans fats are a cause of inflammation and
damaged skin cells. Good fats like olive oil help the skin
maintain its natural elasticity and glow.
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RED WINE POLYPHENOLS PROTECT AGAINST
SUN DAMAGE

Damage to the skin by UV radiation is activated after
just five minutes in direct sunlight, triggering damaging
free radicals in the cell plasma membrane. Although dif-
ferent types of skin react differently, all skin is damaged
by the free radicals triggered by exposure to the sun. The
assault of free radicals triggered by exposure to sunlight
may eventually result in so much damage to the skin cells
that they become cancerous.

Grape seed extract is one of your best allies in keep-
ing your skin looking good. Several studies have shown
that grape seed extract taken orally helps protect the skin.
Researchers have concluded that the regular use of grape
seed extract may help to protect skin from free-radical-
mediated skin inflammation caused by sun exposure and
to increase skin hydration.?

Another study showed that polyphenols at high lev-
els reduced UV radiation damage 25% and improved skin
texture, thickness and hydration. The mechanism of pro-
tection was believed to be that flavanols increase skin blood
flow and protect against free radical damage. The study
concluded that a beverage rich in polyphenols can confer
substantial skin protection from the sun and help main-
tain healthy skin by improving skin structure and func-
tion. This study was done with cocoa, but would also ap-
ply to other polyphenol-rich foods and drinks like red wine,
green tea, and red wine extract.” Other studies have con-
firmed that taking supplemental antioxidants, even at very
low levels, protect the skin, keep it smooth, and prevent
scaling as well.*
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TOPICAL RESVERATROL PREVENTS SKIN
CANCER!

According to the World Cancer Report, skin cancer
represents 30% of all newly diagnosed cancers in the world
and UVA and UVB radiation from the sun is an estab-
lished cause of 90% of skin cancers. Current options have
proven inadequate for the management of skin cancer
and other adverse effects of UVA and UVB radiation.
Sunburn prevalence is increasing in the United States. A
study by the Centers for Disease Control showed that sun-
burn prevalence increased in all adults from 31.8% in 1999
to 33.7% in 2004, with men having a higher prevalence of
sunburn than women in all three years with a shocking
increase of 7% from 2003 to 2004 among men. In 2004, a
total of 20 states reported increases in sunburns among
whites. Utah had the highest prevalence of sunburn
(51.3%) and Arizona had the lowest (25.7%).

An important study published in 2005 investigated
the use of topical resveratrol to prevent skin cancer. Re-
searchers designed an experiment that exposed hairless
mice to UV radiation while they were supplemented with
resveratrol. They specifically designed an experiment that
would most closely duplicate the human situation. This
experiment clearly demonstrated that topical application
of resveratrol resulted in a highly significant inhibition of
tumor incidence.®

In this experiment, resveratrol imparted equal if not
better protection if it was applied affer exposure to ultra-
violet radiation. So if you get a sunburn you can come
home and apply resveratrol to minimize the damage.
Resveratrol did not act like a sunscreen but was absorbed
into the skin and activated a protective signaling cascade
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inside the cell that prevented the chain of events that leads
to cancer. Resveratrol inhibited the malignant conversion
of premalignant conditions such as actinic keratoses.
Resveratrol appears to work by a sequence of events that
kills off premalignant and malignant cells controlled by
the mitochondria. Once again, we are seeing that all roads

for health lead to the mitochondria—even keeping your
skin healthy.

SUPPLEMENTS OF RESVERATROL AND OTHER
WINE POLYPHENOLS

Resveratrol taken orally also protects the skin from
damage that leads to skin cancer. Remember, the same
kind of damage that causes cancer also causes your skin
to become leathery and wrinkled. A review of 70 pub-
lished studies in vitro and in vivo concluded that resveratrol
treatment helped prevent damage to skin and stopped the
development of cancer cells.’

A review published in 2000 cited several studies show-
ing that resveratrol, quercetin, and grape seed extract trig-
gered the process of apoptosis in the mitochondria that
encourages damaged cells to commit suicide before they
can mutate into cancer cells. This process doesn’t affect
normal cells. The review also noted that the protective
effects of dietary agents such as resveratrol increase when
combined with other dietary agents known to be cancer
preventive.® Synergy is still the best strategy and is why a
whole red wine extract supports single component supple-
mentation. It might be wise to include an oral supplement
of red wine extract, resveratrol and quercetin along with
a topical application of resveratrol if you spend a lot of
time outdoors.’
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ALPHA LIPOIC ACID PROTECTS THE SKIN

Alpha lipoic acid is the universal antioxidant that can
track down free radicals in the fat and water base of cells.
It can penetrate into the mitochondria where most of the
free radicals originate. While in the mitochondria, it also
is part of the energy-producing system, making sure you
have enough energy as you age. In Dr. Perricone’s words,
“...the higher the energy level in the cell, the more youth-
ful you remain. The importance of alpha lipoic acid—the
metabolic antioxidant—is hard to overstate.” '

Alpha lipoic acid also inhibits a protein molecule
called NF-kB that triggers inflammation chemicals called
cytokines. Alpha lipoic acid inhibits NF-kB better than
any other antioxidant. It blocks the inflammatory enzymes
that damage collagen fibers so that your skin stays smooth
and flexible. It also prevents glycation that makes collagen
stiff and rigid.

Alpha lipoic acid affects the AP-1 factor. AP-1 is
turned on by oxidative stress and digests your collagen
leaving scars that turn into wrinkles. But when alpha li-
poic acid turns on this enzyme, it only digests damaged
collagen, not healthy collagen. It helps to remodel scar
tissue—that’s good!

Vitamins E and C are also vital antioxidants for the
skin. As you have learned, alpha lipoic acid helps recycle
these vitamins so they stay in the game of destroying free
radicals.

Alpha lipoic acid also helps detoxify the liver by sup-
porting healthy levels of glutathione. The liver is our pri-
mary detoxifer, but if it is sluggish and not working well
then your skin will take up some of the load. As toxins are
excreted through the skin they leave toxic residues that
can irritate and damage the skin cells sometimes causing



130 A Cardiologist’s Guide to Anti-Aging, Antioxidants and Resveratrol

rashes. It’s good to have a well-functioning liver so toxins
are eliminated through the liver and the bowels and not
the skin. Drinking a lot of water helps elimination through
the bowels and will dilute toxins that come through the
skin.

ACETYL L-CARNITINE DELIVERS FUEL FOR
ENERGY

As we learned earlier, acetyl L-carnitine is necessary
for the mitochondria to produce energy. It transports the
right kind of fatty acids into the mitochondria for fuel,
takes waste out of the mitochondria, and delivers more
fuel. What a workhorse! Without enough acetyl I.-carnitine
your mitochondria won’t be able to keep working and pro-
duce that beautiful energetic glow that lights up your skin.
Taking a supplement of acetyl L-carnitine is an important
part of a healthy skin program.

GRAPE SEED EXTRACT—A FRIEND TO THE SKIN

Grape seeds are high in OPCs that are known for
having an affinity for the skin. They help support and sta-
bilize collagen, protecting it from free radical damage and
inflammation. As we age, our veins and capillaries become
more fragile. OPCs strengthen capillaries and veins and
maximize the delivery of oxygen and nutrients to our skin.
OPCs help reduce inflammation and swelling after face
lift surgery and help to prevent skin cancer.'! OPCs from
grape seed significantly inhibit the formation of
proinflammatory cytokines such as nuclear factor kappa-
B, which play a key role in skin damage from the sun."
Grape seed extract also stimulates the expression of a
growth factor (VEGF), which is a crucial factor in repair-
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ing skin that has been damaged. Dosages ranged from
50-300 mg."

NITRIC OXIDE RESCUES SKIN

You learned in the previous chapter that red wine
polyphenols help generate nitric oxide. Nitric oxide also
stimulates the synthesis of collagen and subsequent heal-
ing of wound sites and damage to the skin. Healthy levels
of nitric oxide scavenge some of the most damaging free
radicals. Nitric oxide keeps the endothelial lining of blood
vessel healthy and is critically important to keeping your
skin as well as your heart and your love life in good shape.™

QUERCETIN—FRIEND TO VITAMIN E AND A
POTENT ANTI-INFLAMMATORY

Quercetin is a powerful anti-inflammatory and helps
reduce the inflammatory reactions that damage collagen.
Vitamin E is vital to skin health. Quercetin is also a pow-
erful antioxidant and increases levels of vitamin E by at-
tacking free radicals that reduce levels of this vitamin."
Quercetin also supports levels of glutathione in the liver
and helps detoxification.'®

GRAY AND THINNING HAIR AND ANTIOXIDANTS

Graying has always been associated with aging and
sudden shock or trauma. According to an excellent study,
the hair follicle is very susceptible to oxidative stress and
high levels of stress can lead to premature graying. In fact,
the graying hair follicle offers a model system to study
oxidative stress and aging. By the age of 50, half of the hair
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follicles in 50% of all men have lost their pigment. Pre-
mature graying may serve as an indicator of biological
response to a stressor. Mitochondrial DNA damage due
to oxidative stress occurs in the follicles of graying hair.
Mutations in mitochondrial DNA are caused by oxidative
stress due to aging, inflammation and emotional stress."’
There have been no studies to date using antioxidants to
determine if they can slow down the graying of hair. It
will be interesting to see the results! Meanwhile, I'll be
doing my own experiment with alpha lipoic acid,
resveratrol, quercetin, acetyl L.-carnitine and red wine ex-
tract high in OPCs to find out for myself.

Thinning hair is also a marker of age and illness and
OPCs have been shown to increase thickness of hair. In a
Japanese study, researchers shaved the hair off mice and
then applied a topical solution of OPCs to the skin. In
mice without the OPC treatment, only 40% of their hair
grew back. However, mice that had been treated with
OPCs grew back 70-80% of their hair. Test tube studies
confirmed that OPCs stimulate hair growth."

MUSCLE AND THE MITOCHONDRIA

Muscle wasting is secondary to skin wrinkling as a
marker of age. People appear old when their muscles are
too shriveled and weak to give them the strength to walk
strongly and gracefully. Sarcopenia is the medical term
for the age-related loss of muscle mass, strength and func-
tionality. It usually starts after age 40 and increases dra-
matically after the age of about 75. It can happen to people
who are physically active as well as those who don’t exer-
cise. Scientists are just now beginning to address this seri-
ous problem. In addition to the loss of optimum func-
tioning and the appearance of being old, the loss of muscle



Great Skin, Strong Muscles, and Lots of Energy 133

reduces the proteins and metabolites that help us survive
trauma such as surgery and accidents. Aging muscle is no
longer able to process proteins and sugars efficiently, and
supplementing with dietary protein, carbohydrates and fats
has not helped prevent muscle wasting. There has been
some very encouraging research, however, using the amino
acid leucine to prevent loss of muscle.” Sarcopenia has
received much less attention than osteoporosis, though
they are related conditions. Muscles generate the mechani-
cal stress that keeps bones strong, When muscles are too
weak to function well, it worsens the loss of bone.

The muscle that is connected to our bones consumes
a large part of the body’s total oxygen due to its large
mass. When we exercise, it consumes the majority of the
oxygen and produces the most free radicals. Skeletal muscle
does not have the same capacity to repair its mitochon-
dria that other tissue has, which accounts for the diffi-
culty in preventing its deterioration as we age. Recent re-
search measured the mitochondrial mutations in muscle
fibers from aged rats and found much higher mutations
in their mitochondria. Although it had been suspected that
muscle loss was related to increased oxidative stress in the
mitochondyria, this is one of the first studies to prove it

In humans, aerobic exercise has not prevented loss
of muscle mass. Repetitive weight training has had some
effect, even in the very aged, but it is unlikely that most
elderly people will engage in repetitive resistance training.

Vitamin E may help prevent muscle loss.” We know
that carnitine plays an essential role in delivering fuel into
the mitochondria and alpha lipoic acid reduces oxidative
stress in the mitochondria, so supplementing with both
of them has shown some success. In the experiment with
aging rats by Dr. Ames and Dr. Hagen at the University
of California, Berkeley, acetyl L.-carnitine and alpha lipoic
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acid improved skeletal muscle. Alpha lipoic acid may also
have the ability to restore the ability of skeletal muscle to
absorb glucose necessary to normal functioning.” The lat-
est research on mitochondria encourages me that there
will soon be a solution to this difficult problem of aging;
Supplementing with alpha lipoic acid, acetyl L-carnitine,
quercetin (to support vitamin E), vitamin E, and an amino
acid combination that contains leucine, plus repetitive ex-
ercise with weights, are the best strategies at this time to
support healthy skeletal muscle.

I have noticed with my patients that those who look
good also feel good. There is a psychological and a physi-
ological mechanism at work. When you look in the mirror
and you see a face full of energy with firm, healthy skin,
shiny hair, and strong, firm muscles—you think of your-
self as young, When you think young—you feel and act
young. When your mitochondria are pumping out energy
and your nitric oxide is repairing damage to your cardio-
vascular system and antioxidants and anti-inflammatories
are protecting your collagen and your blood vessels are
delivering oxygen and nutrients throughout your body—
your smooth skin glows, your eyes sparkle, your muscles
look fit and then you not only feel good, you look good,
too.
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YOU CAN CONQUER
CANCER, HEART DISEASE,
DIABETES, ALZHEIMER’S,
AND AGING

A s a medical doctor, I was surprised to find out how
little I knew about the five super supplements in this
book and their dramatic impact on heart disease, cancet,
diabetes, Alzheimer’s, and aging. It was a powerful insight
for me to learn about the two root causes of all chronic
disease—oxidation and inflammation. I was aware of the
new research about inflammation and heart disease; I just
had not read the additional research connecting it to the
mitochondria, aging, and all chronic illnesses.

If you justlook at the statistics, it is a gloomy picture.
Diabetes has been declared a modern, world-wide plague
and the incidence and death rate of cancer has hardly
changed in 25 years. However, after learning about
resveratrol, red wine polyphenols, quercetin, alpha lipoic
acid and acetyl L-carnitine, I am very optimistic that we
will stop these plagues in the very near future and live
healthier and longer lives.

Because I am a practicing cardiologist and internist, 1
know that the medical procedures and medications 1
use daily save lives. I also am aware that surgeries and
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medications are expensive and may have life-threatening
complications and unpleasant side effects. Even the
cardiologist’s friend, the humble aspirin, can cause side
effects such as gastrointestinal bleeding,

I'was notaware of these new super antioxidant break-
throughs in chronic illness and aging until a few years ago.
Like most doctors, I was not trained in medical school to
know about red wine polyphenols and mitochondrial an-
tioxidants. When I was in medical school, much of the
research had not yet been done. Therefore, I was skepti-
cal when I began looking into these supplements. Plus,
like many practicing physicians, I work long hours seeing
patients, making rounds, and keeping up with the major
medical journals in my specialties. In order to learn about
these new super antioxidants from red wine, plus alpha
lipoic acid and acetyl L-carnitine, I spent many late nights
on the Internet reading research papers.

I have written this book for you, and also for your
doctor. I hope you share this information with him or her
and discuss the advantages of beginning a super wellness
and anti-aging supplement program. One of the great
advantages of all these supplements is that they do no
harm.

WHY SUPPLEMENTS?

One of my previous objections to supplements was
my belief that you could get all the nutrition and antioxi-
dants you need from a balanced diet. This, I now firmly
believe, is not possible. There are three reasons why I be-
lieve you need to take supplements in order to sufficiently
reduce oxidation and inflammation to maintain healthy
mitochondria.



You Can Conguer Cancer, Heart Disease, Diabetes, Alzbeimers &>Aging 137

The three reasons I believe you need to take supplements

1. The recommended daily allowances (RDA) for
nutrition set by the government are too low.
These are really minimum levels that prevent
overt pathology and disease. Dr. Bruce Ames,
one of the world’s leading researchers on re-
versing aging with alpha lipoic acid and acetyl
L-carnitine, says our bodies need a full spec-
trum of micronutrients and that half the
population may be deficient in at least one vi-
tal micronutrient. The simplest and most eco-
nomical way to prevent deficiencies that may
cause disease later in life is to take a supple-
ment.'

2. The food we eat has dramatically lower nutri-
ents than it used to have.” Shorter growing
seasons, irrigation, and artificial fertilizers have
increased yields needed to feed a growing
population, but decreased antioxidants, min-
erals and vitamins significantly. For example,
in a study published in the Brish Food Journal
in 1997, all seven measurable nutrients in broc-
coli fell dramatically, notably calcium, which
dropped 63% and iron, which dropped 34%.
Over 25 fruits and vegetables had similar re-
sults. That means if we need to eat 5-10 serv-
ings of fruits and vegetables a day based on
the previous nutrient values, we now need to
eat 1020 servings per person every day for
the rest of our lives to obtain the needed anti-
oxidants and nutrients. That is simply not pos-
sible for most people. Currently, 68%o of adults
do not even eat the minimum five portions a
day.’



138 A Cardiologist’s Guide to Anti-Aging, Antioxidants and Resveratrol

3. Modern lifestyles with high stress, poor sleep,
toxins and junk-food diets create levels of
oxidative stress that require higher levels of
antioxidants and mitochondprial support than
we can get from food. The super mitochon-
drial antioxidants such as alpha lipoic acid and
resveratrol either are not reliably available from
food or are better absorbed from supplements.
Dosages of resveratrol vary greatly from wine
region to wine region, depending on methods
of agriculture and wine processing. Taking a
supplement that has been tested for potency
guarantees an effective dosage.

WHY WHOLE FOOD?

Although I strongly recommend taking the five su-
per supplements in this book for an effective wellness and
anti-aging program, I also believe you must have whole
foods. A whole-food diet will include organic whole grains,
nuts, fruits and vegetables, olive oil, pasture-raised beef
or bison, free-range chicken and eggs, wild salmon and
hormone-free dairy products. I wish all these were easy to
find and economical. Unfortunately, this type of diet is
just not possible for most people, including me. I do my
best to eat well, but in my busy life, I simply cannot eat
perfectlh—and you may not be able to either.

In addition to a whole-food diet, I recommend whole-
food extracts like red wine extract. Research shows that
whole-food extracts deliver the same benefits as the food
itself—however, they are usually more convenient and
economical. Scientists are now discovering that there are
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trace elements and synergies in whole foods and whole
food extracts that have benefits we cannot get from single
compounds.* Nature created a wide range of compounds
in natural foods. Scientists may not yet know what each
trace compound does or how it works, but the growing
consensus is that all of these elements fogether provide a
synergistic matrix that maximizes the benefits of single
compound supplements.®

I urge you and your doctor to review the informa-
tion in this book carefully. By taking powerful supplements
that support healthy mitochondria and reduce oxidation
and inflammation, it is possible to dramatically reduce your
risk of all chronic diseases. The next chapter provides a
quick summary of the five supplements I recommend for
living a longer and healthier life.



10
A QUICK GUIDE TO 5 SUPER
SUPPLEMENTS

Because I know how long it took me to absorb and
understand all of this new information, I have com-
posed a quick guide for your convenience. It will make it
easier for you to review why mitochondria are so impor-
tant and to find the practical dosages and benefits for each
of the five super supplements in this book. Please use it
to refresh your own knowledge and to share with friends,
family, and your family doctor. For more detailed infor-
mation and references, please refer to the appropriate chap-
ters. Pregnant and nursing women should consult their
doctor before taking any supplements. These supplements
are for adults. The dosages given are for maintaining daily
health. If you are taking these supplements for a specific
condition, please refer to the appropriate chapters and
research papers for dosages and discuss taking the supple-
ment with your doctor. In this guide, I list how each supple-
ment works based on the most likely mechanisms of ac-
tion reflected in the current research. Abstracts of scien-
tific papers are available for free on the Internet at
www.pubmed.gov.
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MITOCHONDRIA

What are mitochondria?

They are tiny structures (organelles) inside almost
every cell in our body that produce 95% of our energy.
Mitochondria also destroy damaged cells before they can
become cancerous.

Where are mitochondria?

Mitochondria are most abundant in high-energy or-
gans like your brain, liver, heart and in skeletal muscle.
Each cell in these organs and tissue will have thousands
of mitochondria.

Why are mitochondria so important?

When mitochondria produce energy, they also pro-
duce most of the oxidation and free radicals in the body.
To protect the mitochondria, there are mitochondrial an-
tioxidants like alpha lipoic acid and glutathione. As you
age, the amount of your mitochondria and antioxidants
declines and free radicals increase. Free radicals damage
the mitochondria and you lose vital energy and healthy
function. Inflammation and age-related oxidative stress
in the mitochondria are at the root of heart failure, can-
cer, diabetes, Alzheimer’s, skin wrinkling, muscle loss, and

aging,.

How can we support healthy mitochondria as we age?
Eating a healthy, whole-food diet, exercising, and
avoiding smoking and toxins reduces free radical damage
to mitochondria. Taking mitochondrial antioxidants
resveratrol, red wine extract with grape seeds and skin,
alpha lipoic acid, and the powerful fuel provider acetyl L-
carnitine supports healthy and abundant mitochondria.
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How do these supplements support the mitochondria?
e Stimulate nitric oxide, a powerful mitochon-
drial antioxidant in the body
* Trigger important anti-aging genes and en-
zymes like sirtuin
* Reduce oxidation and inflammation
* Supply fuel to the mitochondria

SUPER SUPPLEMENT #1—RESVERATROL

What is resveratrol?

Resveratrol is a powerful natural antioxidant most
commonly found in red wine, grapes and red wine ex-
tract. It is a nonflavonoid polyphenol that helps plants
survive natural environmental stressors like fungi, drought,
radiation and bacteria.

What does resveratrol do?
Resveratrol appears to transfer its ability to help plants
survive stress to animals and humans who ingest it.

Can I get it from food?

Yes, resveratrol is present in grapes, red wine, dark
grape juice, mulberries, and cranberries. Levels in food
sources may vary greatly depending on growing and pro-
cessing conditions. Commercial resveratrol usually comes
from the root of the Japanese knotweed plant.

What are the benefits of resveratrol?*
* Protects the mitochondria from deadly oxi-
dation
* Regulates sugar metabolism and protects
against diabetes
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* Increases the number and health of
mitochondria
* Protects against damage from heart attacks
and stroke by preconditioning the
mitochondria
* May extend life span
* Reduces oxidation of LDL cholesterol
* Reduces blood clotting (platelet aggregation)
* Increases stamina and muscle
* Clears plaques that cause Alzheimer’s
* Prevents cancer in all three phases
e Protects skin from UV damage and prevents
skin cancer
* May prevent osteoporosis
* Inhibits herpes virus types 1 and 2

*Animal or laboratory (in vitro) studies.

How does resveratrol work?

» Stimulates nitric oxide that supports healthy
blood vessels and reduces deadly oxidation in
the mitochondria throughout the body

* Has the unique ability to trigger specific genes
and enzymes that increase the number and
health of the mitochondria

* Directly reduces free radical oxidation

* Reduces inflammation

* Triggers death of cancer cells

Daily Maintenance Dosage: 100 mg
Cautions: Breast cancer patients should discuss with their
doctors before taking this supplement.
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SUPER SUPPLEMENT #2—RED WINE EXTRACT

What is red wine extract?

A good red wine extract contains a high level (95%)
of OPCs from grape seed, plus anthocyanins from grape
skins, and natural amounts of resveratrol, quercetin, and
catechins.

Is extract as good as red wine?
Yes. Studies have shown that red wine extract pro-
vides the same benefits as red wine.

What are the benefits of red wine or red wine extract?

e Lowers deaths from heart disease by almost
40%

* Reduces risk of colorectal cancer by almost
70%

* Reduces ovarian cancer in women by 40%

* Reduces non-Hodgkin’s ymphoma in men by
70%

* Reduces blood clotting (platelet aggregation)
and LDL. oxidation*

* Generates nitric oxide that helps relax arter-
ies and lower blood pressure

* Lowers blood pressure in patients with meta-
bolic syndrome

e Lowers oxidation after meals

* Prevents skin damage

e Prevents skin cancer*

* Supports healthy veins and capillaries

*Animal or laboratory (in vitro) study.
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How does red wine extract work?

¢ Stimulates nitric oxide, which protects the frag-
ile endothelial lining in arteries, veins, and cap-
illaries

* Reduces oxidation

* Reduces inflammation

* Promotes immune response that prevents for-
mation of tumors

Daily Maintenance Dosage: 100 mg
Cautions: None

SUPER SUPPLEMENT #3—ALPHA LIPOIC ACID

What is alpha lipoic acid?

Alpha lipoic acid is a powerful antioxidant that pro-
tects the mitochondria. It is produced by every cell in the
body. Known as the “Universal Antioxidant,” it can pen-
etrate into fat or watery parts of every cell. It also regen-
erates other antioxidants and can regenerate itself.

Can I get it from food?
No. Supplements are the best way to increase levels
of alpha lipoic acid.

What are the benefits of alpha lipoic acid?
* Protects mitochondria from deadly
oxidation
* Most effective known treatment for symptoms
of diabetic neuropathy in humans
* Supplies fuel to the mitochondria to produce
energy

145
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 Saves liver from poisoning by regenerating the
antioxidant glutathione

e Improves liver function in patients with hepa-
titis C

* Improves outcome in patients after myocar-
dial infarction

* Reduces risk of cancer, heart disease, and
other chronic diseases by supporting mito-
chondria health*

* Prevents increase in cholesterol and

atherosclerosis*

* Prevents cataracts*

* Reduces inflammation in heart*

e Prevents damage from heart attacks and
strokes*

* Helps memory and brain function*

e Slows aging*

* Enhances immune function*

* Promotes healthy blood sugar*

*Animal or laboratory (in vitro) study.

How does alpha lipoic acid work?
e Powerful antioxidant action protects mito-
chondria in all cells, tissues and organs
* Regenerates other antioxidants like glutathione
* Reduces inflammation
* Regulates important genes and enzymes

Daily Maintenance Dosage: 100 mg
Cautions: None



A Quick Guide to 5 Super Supplements 147

SUPER SUPPLEMENT #4—ACETYL L-CARNITINE

What is acetyl L-carnitine?

Carnitine is an amino acid in the body that supplies
fuel to the mitochondria. Acetyl L-carnitine is considered
the form most absorbable as a supplement.

Can I get it from food?
Yes. Lamb, beef and pork are the best dietary sources.

What are the benefits of acetyl L-carnitine?

* Increases energy by supplying fatty acids as
fuel for the mitochondria*

* Reverses aging*

e Improves heart function in angina patients
when taken in conjunction with standard
medication

* Reduces death rate after heart attack, espe-
cially when given within 24 hours along with
conventional treatment

* Significantly reduces pain and helps restore
nerve function in diabetic patients

* Fights fatigue and wasting in cancer patients

* Relieves mild depression in seniors.

* May improve symptoms of Alzheimer’s

*Animal or laboratory (in vitro)study.

How does it work?
Carnitine delivers fatty acid fuel to the mitochondria,
which supports energy and healthy cells.

Daily Maintenance Dosage: 100 mg
Cautions: None
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SUPER SUPPLEMENT #5—QUERCETIN

What is quercetin?
Quercetin is a powerful antioxidant, antihistamine,
and anti-inflammatory flavonoid polyphenol.

Can I get it from food?
Yes. It is abundant in grapes, apples and onions.

What are the benefits of quercetin?

* Reduces inflammation

* Reduces allergies, asthma, hay fever and hives

* Protects blood vessels from oxidation

* Enhances bioavailability of resveratrol and
vitamin B

* Supports healthy liver function

* Dietary quercetin may reduce risk of lung
cancer

* May protect against prostate cancer*

* May also protect against diabetic complica-
tions, eye disorders, gout, osteoporosis, peptic
ulcer, and herpes virus*

*Animal or laboratory (in vitro) study.

How does it work?
e Lowers inflammation and oxidation
e Lowers levels of histamine

Daily Maintenance Dosage: 100 mg
Cautions: None



A Quick Guide to 5 Super Supplements

A LIFE-LONG JOURNEY TO HEALTH

I believe there is a tremendous shift happening in
your ability to stay healthy as you age. Instead of declin-
ing into a feeble and senile old age, you will be boosting
the number and health of your mitochondria and main-
taining vigor, energy, coordination and alertness. By tak-
ing the five super antioxidants and power sources in this
book—resveratrol, red wine extract with 95% OPCs, quer-
cetin, alpha lipoic acid, and acetyl L-carnitine—you can
conquer the chronic illnesses of heart disease, diabetes,
cancer, and Alzheimer’s—naturally.
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