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Introduction

As a practicing neurosurgeon, I typically treat patients who have experienced
a disease or injury to their brain, spine or nerves. Thanks to modern science
we now have many sophisticated procedures and medications to help improve
the quality of life for these patients. Despite the vicissitudes endemic in the
practice of medicine today, I remain proud to be part of a profession that
continually searches for new and better options for healing.

Although I was able to witness and participate in many of these modern
medical miracles, | became increasingly frustrated that healthcare too often
is focused on fixing things after they are broken and was doing very little to
prevent disease and injury. Unfortunately, our healthcare system is less about
healthcare and more about “sickcare.”

These frustrations eventually led me to explore the benefits of alternative
treatments that are focused on disease prevention and wellness. Much to my
surprise and delight I found thousands of scientific articles and convincing
research proving that numerous treatments, many used for thousands of
years, could help people stay well and avoid disability and illness.

What I repeatedly discovered in my research were reports on the remarkable
benefits of omega-3 fatty acids—and the consequences if deficient. Could
fish oil be a key factor to improve health and prevent disease in people?
Commonly found in abundance in fish, the omega-3 molecule is an essential
structural part of every living cell in our body. We cannot function at our
best without adequate levels of omega-3 fatty acids. Despite this fact, the

majority of Americans are deficient in this essential oil.

As T explored deeper, I found fish oil could particularly benefit many of
the chronic health conditions we develop. Some of the costliest healthcare
problems—heart disease, joint degeneration, intestinal problems and even
memory problems—may benefit from fish oil and omega-3s. Fish oil has
been shown to help all groups of people, women, men, young, old, new
mothers, and even babies before they are born.




Fish oil’s universal actions and benefits make it one of the best choices for
all Americans to influence their health for the better. Taking fish oil as a
supplement or as part of a healthy diet, along with adequate amounts of
exercise and stress reduction, can save lives, prevent disease, and reduce our

healthcare requirements.

In this book, we will discuss the latest science on the benefits of omega-3s
and how this special molecule can benefit every organ in our body. We will
also focus on how our body’s innate natural protective mechanism, the
inflammatory response, is hijacked by our poor diet and lifestyle choices
and contributes, rather than prevents diseases of aging. We will give you
the information you need to make better choices when looking for fish oil
supplements and help you determine what dose of omega-3s works best for
you. We hope to lead you down a road of exciting discovery, give you the
tools to make better choices and help you to die young... as late as possible!

Joseph C. Maroon, MD




CHAPTER

1

History of Fish Qil:
Heart Health Benefits

Let’s start at the beginning. Although the scientific history of the benefits
of fish oil and omega-3 are recent, there is evidence that from the beginning
of time the omega-3 molecule has played a critical role in the development
of life on earth. This is true for both plants and animals since omega-3
molecules are found within the cell membranes of almost every life form
on earth. Because the scope of learning about omega-3 molecules can be
overwhelming, this chapter will provide you with the facts most important
to the human health related benefits of omega-3 starting with the heart and
vascular system.

Originally, the benefits of omega-3 molecules were discovered in the early
1970s in native peoples, such as the Inuit Eskimos of Greenland, whose diet
consisted mostly of seals, whale, and fish. This population was found to have
a very low incidence of heart disease and stroke yet their diet often consisted
of raw fat, which until only recently was believed to be associated with an
increase in heart disease. Contrary to what was preached by many authorities
for decades, “good” fats as found in fish oil, walnuts and avocadoes are
cardio-protective and carbohydrates (sugars) are the culprit. This ironic
discovery resulted in thousands of scientific articles since then demonstrating
an expansive array of health benefits from omega-3 essential fatty acids
(EFAs). These studies have confirmed that omega-3 EFAs can indeed benefit
healthy hearts to prevent disease, but it can also aid those with a higher risk
of vascular disease.
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Amazing Reported Benefits of Omega-3 EFA (Fish Oil)

* Lowers blood pressure

*  Reduces triglycerides

*  Slows vascular plaque development

*  Reduces incidence of arrhythmia, heart attack, sudden death and stroke
* Reduces postpartum and other forms of depression

* Improves memory

¢ Reduces vision loss, dementia, and Alzheimer’s disease risk

*  Reduces joint pain and inflammatory response in autoimmune diseases

Background: Knowing “Good"” Fats from “Bad” Fats

In order to understand the health benefits of omega-3 essential fatty acid
there are some basic facts you must know. First, not all fats we eat are
the same. They can be generally divided into “bad” fats and “good” fats.
There are two main types of potentially harmful dietary fats: saturated and
artificial manmade fats that contain trans fatty acids. Once fats enter the
body they are called lipids and are generally carried in our blood by a protein
called a lipoprotein. Cholesterol is an example of a lipoprotein.

Saturated fats are mainly from animal sources of food, such as red meat,
poultry and full-fat dairy products. These are the fats that remain solid
even at room temperature. Feedlot beef compared to grass-fed generally has
a greater percentage of this type of fat. Excessive consumption of saturated
fat can result in increased cholesterol levels, especially the LDL (low-density
lipoprotein) type of cholesterol. The link between LDL and cardiovascular
disease has led to the rapid use of statin drugs designed to lower these “bad”
fats. In fact the current value of the cholesterol-lowering drug industry
is $29 billion dollars. Ironically, despite the lowering of cholesterol the
number of people in the sixty-five to seventy-four age group have about the
same rate of heart disease. Some physicians now consider the link between
elevated cholesterol and heart disease weak. It is a reminder of how a high-
carbohydrate diet was recommended for decades as the most “healthy” diet!

Trans fats, also called partially hydrogenated fats, are manmade from oils
and are less likely to spoil or become rancid than naturally occurring oils.

2
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They have been used now for decades in many common processed foods. It
has only been recently discovered that these fats can markedly increase LDL
cholesterol and lower healthy HDL (high-density lipoprotein cholesterol). In
response to research that conclusively shows a link to a diet with high trans
fats and increased risk of cardiovascular disease, the U.S. Food and Drug
Administration (FDA) announced in June 2015 that it will no longer allow
trans fats in our food supply, and by 2017 it will be unlawful to have any in
foods manufactured in the United States.

Healthier Fats

In general, healthier fats are mostly unsaturated fats. But as with all foods, too
much of anything can have negative consequences. The “good” fats discussed

below are found in a wide array of mostly plant and seafood sources.

Monounsaturated fats (MUFA) are found in a variety of foods and oils, but
most commonly consumed as olive, canola, peanut, safflower, and sesame
oils. Eating foods rich in monounsaturated fats has been shown to improve
blood cholesterol levels, benefit insulin levels, and benefit blood sugar control.

Polyunsaturated fats (PUFAs) have similar benefits as monounsaturated fats,
but because they vary significantly in how they are consumed, it is important
to divide them into two groups (omega-3 and -6).

Saturated versus Unsaturated

Fatty acids can be grouped into two categories: those whose hydrocarbon
chains are fully saturated with hydrogen atoms and those whose chains are
not. Carbon atoms have only four “open” bonds available. In a fatty-acid
hydrocarbon chain, at least two of those bonds connect each carbon atom
to adjacent carbon atoms. When the remaining two bonds for all the carbon
atoms in the chain are uniformly filled with hydrogen atoms, a fatty acid is

“saturated.” Fats made of saturated fatty acids are solid at room temperature.

If a carbon atom in the hydrocarbon chain is double-bonded to an adjacent

carbon atom, however, leaving just one bond available for hydrogen,
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it is “unsaturated,” because a hydrogen atom is now missing from the
hydrocarbon chain. Fats made of unsaturated fatty acids are liquid at room
temperature. An unsaturated fatty acid containing just one double bond is
called monounsaturated. Fatty acids that have multiple double bonds are
called polyunsaturated.

Understand Omega Fats

The two most commonly recognized dietary fats are omega-3 and omega-6.
Despite their similar sounding names and structure, they can have widely
different food source, functions and benefits through our body especially
when it comes to disease prevention. In this section, we will compare and
contrast their various sources and functions and explain why these two fats

have become widely out of balance in our typical Western diet.

Omega-6 is found most abundantly in corn, soybean, safflower, sunflower,
and canola oils, along with most nut-based oils. Both omega-6 and omega-3,
the other type of PUFA, are also called essential fats (EFAs) since our
body cannot produce them and they must be obtained from our diet. AA
(arachidonic acid) is one of the most common omega-6s that is also essential
for our health. Too often, however, our Western diet becomes overloaded with
AA-containing foods that can have serious negative health consequences. We
will discuss later why the balance of omega-3 to omega-6 is so critical to our
health and why shifts in our greater consumption of omega-6 can contribute

to inflammation and chronic diseases.

Omega-3 PUFAs are much less common in our diet and are found mostly
in seafood. Unlike saturated fats, PUFAs remain liquid at both room
temperature and in extreme cold. Omega-3 PUFAs are used by sea-dwelling
animals to avoid freezing in the depths of the ocean. Omega-3s are also found
in flax seed oils, certain green plants, and meats of animals that consume
mostly a grass diet. The common omega-3s are EPA (eicosapentaenoic acid)
and DHA (docosahexaenoic acid) and are mostly concentrated in seafood
sources. ALA (a-Linolenic acid), a plant-based omega-3, is found in seeds like
chia, flaxseed, and nuts. Both EPA and DHA are found in fish oil.
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Both omega-3s EPA and DHA found concentrated in fish oil are now
shown to benefit a wide range of health preservation and prevention roles.
For example, DHA in particular is required for optimal neuronal (brain
cell) function. A reduction in our dietary intake of omega-3 either as fish,
seafood, or as a supplement has been linked to greater incidence of depressive
illnesses. This same observation is true with cardiovascular disease as is

shown in this table.

CHD Mortality and Tissue HUFA

200 = .
¥ = R0 - TAATE = |

CHD Mortality
g £

g

* HUFA: Highly unsaturated fatty acids. CHD (Coronary Heart Disease)
Lipids, Vol. 38, no. 4 (2003)

Omega-3 vs. Omega-6

Research studies of our Paleolithic ancestors has suggested that human
beings evolved consuming significantly less omega-6 fatty acids, and more
omega-3 than is consumed today. As a result, an imbalanced ratio of omega-6
to omega-3 has occurred that is linked to the modern epidemic of CAD
(cardiovascular disease.)
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Western Diet Shifting Ratio of Omega-6 to Omega-3

Humans evolved from a diet of 1:1 (O-6 to O-3)
to approximately 10:1 to 20-25:1 seen today

As saturated fats and omega-6 increased so
did CAD (Coronary Heart Disease)

Exp.Biol.Med. 2008, 233,674-688

Vegetable-based oils, rich in omega-6 fats, were generally not available in
abundance during much of human evolution but now dominate the modern
Western diet. In fact, over the past one hundred years or so, we have raised
the ratio of omega-3 to omega-6 EFAs in our diet to possibly as high as one

to twenty-five.

There is also convincing research showing the positive effects of omega-3
fatty acids in hypertension, breast, prostate, and colon cancer, and skin
and eye disorders, as well as many conditions affecting brain function and
development. Adequate amounts of EPA and DHA in our diet can modify
or reduce the inflammatory response associated with all of these conditions,
as well as the aging process itself. By reducing inflammation-related damage
to blood vessels, brain, skin, and other organs of the body, fish oil can have
a wide range of beneficial effects.
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American Heart Association Fish Qil Recommendations

TABLE 5. Summary of Recommendations for Omega-3 Fatty Acid Intake

Patient Population Recommendation fo
Patients without Eat a variety of (preferably oily) fish at
documented CHD least twice a week. Include oils and foods |

rich in -linolenic acid (flaxseed, cancla,
and soybean oils; flaxseed and walnuts)

Patients with Consume 1 g of EPA/DHA per day,

documented CHD preferably from oily fish. EPA/DHA
supplements could be considered in
consultation with the physician.

Patients needing Two to four grams of EPA/DHA per day

triglyceride lowering provided as capsules under a physician's
care

Circwlation November 19, 2002 DOT: 10116101

Healthcare Professionals Know the Benefits of Dietary Supplements over
Drugs

*  Healthcare Professionals Impact Study (HCP Impact Study 2009] found
that 72% of physicians and 89% of nurses used dietary
supplements.

*  79% of physicians and 82% of nurses recommend dietary
supplements to their patients.

* Therewere 117,752 deaths and 711,232 serious outcomes in 2013
due to FDA approved drugs according to the FDA's Adverse Event
Reporting System for prescription drugs.

Due to the extensive benefits of omega-3 EFAs, in 1996 the American
Heart Association (AHA) first began recommending eating fish, especially
fatty fish, at least twice a week. These recommendations were reaffirmed in
2002. The AHA also recommends eating tofu and other forms of soybeans,
walnuts, flaxseeds, and canola oil in order to obtain essential amounts of
omega-3. These plant sources contain alpha-linolenic acid (ALA), which is
converted to omega-3 fatty acid in the body.




JOSEPH C. MAROON, MD, FACS AND JEFF BOST, PAC

The father of medicine, Hippocrates, is credited with saying, “utterly reject
harm and mischief,” when treating a patient. This moral obligation continues
to today. Healthcare professionals are taught early on “t0 do no harm”. Yet,
year after year, hundreds of thousands of people are injured and thousands kill
unintentionally due to side effects and complications from pharmaceutical
drugs provided by good intentioned healthcare professionals. The graph
and table below show that this problem is now skyrocketing, with medical
errors being the third most common cause of death in the U.S. Using natural
supplements and treatments, like omega-3, for appropriate patients and their
conditions, is not only preferred by the patients, if embrace by healthcare
providers could begin to reverse this trend.

Humb e of Reports

11
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This graph and table represents the patient outcome(s) for reports since
the year 2004 until the end of 2013. Serious outcomes include death,
hospitalization, life threatening disability, congenital anomaly and/or other
serious outcome due to prescription medications.

Year ey || e
Outcomes
2004 14,739 198 828
2005 40,031 256,208
06 37313 264,240
2007 16,689 272345

2008 49,711 318,565
2009 63,842 373,512

2010 §2,729 471,327
2011 98,590 573402
2012 118,444 661,480
2013 117,752 711,232




CHAPTER

Inflasmation is Good and Bad

To appreciate the benefits of omega-3s you must first understand
inflammation. You could safely say that inflammation keeps us alive.
Inflammation is our ultimate defense mechanism protecting us from a
hostile world. Inflammation is produced by our immune system to ward
off infections, allergies, and the ravages of disease. However, under certain
conditions the inflammatory process can go unchecked, persist long after
the original stimulus, and cause damage to the tissue it is trying to protect.

Local Inflammation

This is the kind of inflammation you've no doubt experienced firsthand,
resulting from minor injury or infection. Take “pizza mouth” for example.
Bite down on that hot mozzarella and the roof of your mouth quickly
becomes red, hot, and very sore. Or fail to thoroughly cleanse and treat the
finger you cut while gardening, and the next day the wound site is red, hot,
swollen, and likely to be throbbing with pain.

Typically these symptoms respond positively to simple treatment such as
applying ice, first aid ointment, and an over-the-counter pain reliever. Once
the injuries have healed, typically there is no further damage or cause for
concern.
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Systemic Inflammation is Related to Heart Disease

The word systemic in medicine, means affecting the whole body. A systemic
condition like vascular disease, diabetes and infections can cause almost every
organ system in the body to suffer. The main destructive mechanism for
many of these common chronic diseases is due to systemic inflammation and
the havoc it causes to our cells. Only recently have scientist discovered that
our unhealthy, high saturated fat and carbohydrate diet can also be the cause
a systemic inflammation. This dietary link to inflammation may also be the
cause of or worsen many other chronic conditions like Alzheimer’s disease.
Systemic inflammation caused by a poor diet and lifestyle is also known as
silent inflammation (since we cannot feel it), and only often after many years
and decades can the damage be seen. Systemic inflammation is related to
heart disease. One of the most common diseases humans suffer from and the
leading cause of death in the United States, heart disease and vascular disease
are in part due to an inflammatory response. Atherosclerosis, commonly
called hardening of the arteries, is caused in part by an inflammatory reaction
after an invasion of lipids from the blood stream into the wall of the blood
vessel itself. Once these lipids enter the inner lining (intima) of the artery, a
“silent” inflammatory reaction occurs which results in more and more lipids
entering the vessel. It is silent because we feel nothing despite the erosion of
the artery. A plaque of calcium forms, the vessel starts to narrow, and if not
detected can lead to stroke, heart attack, and high blood pressure.

Inflammation can also occur in overworked joints and causes the common
arthritic conditions that most people have with aging. Although not as
common, autoimmune diseases such as lupus and rheumatoid arthritis are
caused by our immune inflammatory system attacking our own cells. It
can be compared to friendly fire in a war, and in the same way results in
tremendous suffering and pain.

Inflammation of the gastrointestinal tract, where seventy percent of our
immune system is located, is another site where inflammation-related
conditions such as Crohn’s disease and irritable bowel syndrome (IBS)
occur. Even emotional and physiological stress can result in an inflammatory
response. Hormones such as cortisol, which remain high during times of
chronic stress, can result in changes in the lining of the GI tract leading

10
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to increased risk of ulcers and gastritis. Over time, all those things that
normally pass through or reside in the gut such as food molecules, bacteria,
viruses, yeast, and toxins can leak through the intestinal wall and enter the
bloodstream. This is referred to as “the leaky gut syndrome” and leads to an
auto (self) immune reaction in which the body turns on itself.

For some people, consuming certain substances can have the same effect on
the GI tract. Chances are you know people who react negatively to dietary
gluten, lactose in milk, or genetically modified foods. Some people react to
the presence of herbicides on fruits and vegetables. One of everybody’s favorite
“villains,” sugar, can lead to the production of molecules that actually bind
to hemoglobin and then circulates throughout the body. These molecules
are called advanced glycosalated end products (AGEs). They are extremely
inflammatory to tissues from arteries to skin, and are the cause of many of
the common complications associated with diabetes.

As you might expect, some environmental pollutants, and even some products
we use daily, can trigger the immune system. Fire retardants, cigarette smoke,
some plastics, as well as the ingredients found in some cosmetics have been
implicated as the source of an inflammatory response.

Eat more of these foods Eat less of these foods

Whaole grains (such as whole wheat bread, |Refined or “enriched” grains (such as white
oatmeal, roti, and brown rice) bread, white rice, and white pasta)

Processed meats (Including dell meats,

Fish, lean meat, and poult
sl bacon, sausages and hot dogs)

Calcium-rich foods (including low-fat milk, |High-fat foods (such as butter, cream, ice
yvogurt, and cheese) cream, and heavy cheese)

Unsaturated fats (from vegetable oil, nuts, | Trans fats (found in proecessed food,
and sesds) cookies, cakes, and deep-fried food)

Sugary foods and drinks, especially
Vegatables and fruit |processed desserts and both soda and diet
sodas

Legumes (such as beans, peas, and lantils)

11
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Inflammation: Medicine vs. Omega-3 Fish Oil

Since we are constantly dealing with symptoms related to inflammation,
savvy pharmaceutical companies have stepped up to fill this need. Chronic
pain due to arthritic overused joints, headaches from vascular inflammation,
or straightforward tissue injury motivates many of us to go to the medicine
drawer for the anti-inflammatories we feel we can’t live without. It is not
surprising that anti-inflammatory medications are the largest group of
medicines by volume sold throughout the world.

Blocking inflammation in the short term can not only help with pain relief,
but can also help to stop further inflammation-related breakdown of cartilage
and muscle in the case of overused joints. Unchecked inflammation can lead
to tissue deformities and may even lead to genetic changes linked to cancers
and disorders of the brain such as Alzheimer’s disease. Understanding and
treating the inflammatory response is the subject of thousands of medical
papers, books, and symposia.

But what if the source of the irritation causing the inflammatory response
persists? Can those same anti-inflammatory medications still do the job? The
answer is “NO” for many people since long-term use of these medications
can spell trouble. Despite being designed and tested for only short-term use,
physicians prescribe and some people take these medications for decades!
This is where history tells us again and again that there are unforeseen
consequences to excessive use of painkillers despite the short-term relief they
can provide.

Vioxx®: The Cautionary Tale of
Anti-Inflammatory Medications

Despite a huge effort, billions of dollars spent, and extensive testing, serious
complications can and do occur with prescription medications. One such
example is the U.S. Food and Drug Administration (FDA) approval
and use of the prescription drug Vioxx”. Known as a non-steroidal, anti-
inflammatory drug (NSAID), it was heralded as a major breakthrough, and

led to a completely new class of medications that were thought to have fewer

12
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stomach related problems and yet provide potent anti-inflammatory pain
relief. A problem was discovered several years later however when researchers
found a greater incidence of stroke and heart attack in those that were using
this medication, often daily for months and even years. Further research
showed that despite the potential for fewer stomach problems, the medication
overtime increased the risk for development of blood clots that led to much
more serious complications, including death. This medication, and several
similar ones, was eventually pulled from the market.

This tragic event stimulated research into natural food supplements and
plant sources, already shown to effectively reduce levels of pro-inflammatory
factors, but with significantly fewer side effects. Sales of omega-3s, one of
the most researched supplements in the world, known to provide significant
inflammation reduction without side effects, began to skyrocket, and

continues to grow every year.

Vioxx” is a registered trademark of Merck & Co.

NSAID Facts — American College of Gastroenterology

e NSAIDs are association with mucosal injury to the upper
gastrointestinal tract, including the development of peptic ulcer
disease and its complications, most notably upper gastrointestinal
hemorrhage, and perforation.

* As many as 25% of chronic NSAID users will develop ulcer disease

* These gastrointestinal events result in more than 100,000 hospital
admissions annually in the United States and between 7,000 and
10,000 deaths

* Risk factors for NSAID-related GI complications include a
previous GI event, especially if complicated, age, concomitant use
of anticoagulants, corticosteroids, other NSAIDs including low-
dose aspirin, high-dose NSAID therapy, and chronic debilitating
disorders, especially cardiovascular disease.

*  Low-doseaspirin isassociated with a definite risk for GI complications.

* H. pylori infection increases the risk of NSAID-related GI

complications.

13
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Reference: Lanza, FL., Chan, FKL, Prevention of NSAID-Related Ulcer
Complications, Am ] Gastroenterol 2009; 104:728-738; 2009.115;

The FDA in July 2015 also strengthened its existing warning in prescription
drug labels and over-the-counter (OTC) drugs. To read:

“Facts labels to indicate that nonsteroidal anti-inflammatory
drugs (NSAIDs) can increase the chance of a heart attack
or stroke, either of which can lead to death. Those serious
side effects can occur as early as the first few weeks of using
an NSAID, and the risk might rise the longer people take
NSAIDs. (Although aspirin is also an NSAID, this revised
warning doesn’t apply to aspirin.)”

Reference: http://www.fda.gov/downloads/Drugs/DrugSafety/ucm089162.pdf

In addition, the FDA warns that NSAID medicines may increase the chance
of a heart attack or stroke that can lead to death. Also, NSAID medicines
should never be used right before or after bypass heart surgery. Perhaps most
importantly you should know that NSAID medicines should only be used
exactly as prescribed, at the lowest dose and for the shortest time needed.

Even Physicians CAN Change!

Because of the failure of Vioxx®, physicians began to rethink their use of
NSAIDs such as ibuprofen and naproxen. Many, including me, became
convinced, through both the powerful research evidence and personal use, of
just how effective some natural supplements such as fish oil can be. The use
of natural supplements for inflammatory-related diseases, and even disease

prevention, has opened a whole new perspective on how to keep people healthy.

To understand the benefits of omega-3s it is important to know how it is, and
is not, like NSAID medications. Structurally, omega-3 fatty acids found in
seafood and concentrated into fish oil have two major active ingredients: EPA
(eicosapentaenoic acid) and DHA (docosahexaenoic acid). Since the 1970s,
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when the first scientists discovered the beneficial mechanisms of EPA and
DHA, there have been more than seven thousand scientific reports, including
thousands of human clinical trials, showing the many human health benefits.
Omega-3 use in cardiovascular disease, stroke, cancer, hyperlipidemia,
Alzheimer’s disease, attention deficit hyperactivity disorder (ADHD),
rheumatoid arthritis, and many others have all shown remarkable benefits.

Regular use of fish oil supplements lowers the body’s levels of the inflammatory
factors, thereby blunting the inflammatory response like NSAIDs do.
However, unlike certain prescription NSAIDs, known as selective COX-2
inhibitors, omega-3s in fish oil have not been found to increase clotting
risk, nor result in stomach ulcers and GI bleeding. In fact, Celebrex™, a
prescription NSAID selective COX-2 inhibitor, actually has a “Black Box”
warning (required by the FDA when there is reasonable evidence of an
association of a serious hazard with the drug) on its label due to increased
risk of heart attacks, stroke, and GI bleeding (see below.) Overall the benefits
of fish oil and its almost non-existent side effects can provide most people

benefits well beyond NSAIDs.

WARNPMNG: FISE OF SEROUS CARDICVASIULAR AND GASTROMNTESTINAL EVENTE
Sae ful precoribing information dor complate bowed waming

Kopsteraidal anti-nflammiteny drugs (NSAIDS) cause @n lcreased ridool wrisus candiowroular
thrombate eveats, ineluding myocsrdial infarction and stroke, which taa be fatel, This risk may occur
Eadly I the reatment and may Incnease with duration of uss, (5.1

CELEBAEX Is contraindicated in the setting of canonary artedy bypass pralt [CABG) surgery. {4, 5.1]

REAIDS couse 8= Increased risk of sevious gestrolrtestinal (S1] adwerae events ingluding bleeding,
ucaration, avd perforation ol e stomach of INDESTINES, which Can be Tatal, Thiee £venls can ooour
at any time during use and withawt warning symptoms. Eiderly patients and patiencs with a prior
histaey of peptic uoer diseate and/or G| Shesding ane a7 greater ridk for cerious G eveats [5.2)

Reference: Celecoxib capsule labeling by G.D. Searle LLC Division of Pfizer
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CHAPTER

3

A Closer Look at EPA and DHA

The most important and bioactive omega-3 fatty acids are EPA and DHA.
Typically most fish oil supplements contain a higher concentration of EPA
than DHA. This may be due to manufacturer costs. Seafood has both EPA
and DHA fairly equally distributed. Research investigating the roles and
health benefits of both EPA and DHA separately, and in conjugation, has
revealed a variety of different benefits throughout our body.

DHA omega-3 fatty acids are found to be extremely important to healthy
brain function. EPA offers other benefits such as greater reduction in
inflammation, which can play a roll throughout the body. Both EPA and
DHA also have similar effects despite playing separate roles in contributing
to better health. This has led scientists and manufacturers to look closer at
the ratio of EPA to DHA in an effort to find the ideal fish oil supplement.

EPA

Recent research suggests that EPA and DHA actually serve different
functions in promoting health, but both are needed for a wide variety of
benefits. EPA seems to play a larger role in reducing cellular inflammation
than does DHA. We'll be talking about arachidonic acid (AA) a little further
on, but for the time being accept that AA is a natural molecule, a type of
omega-6 polyunsaturated fatty acids (PUFA), found in most vegetable oils
in our diet. Unfortunately too much AA, as a result of our diet choices, can
be used as a building block for the production of inflammatory molecules.
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One of EPAs major functions is to compete with the overproduction of
AA inflammatory molecules in order to counter excessive inflammatory
reactions throughout the body. For many people the greater amount of EPA
in a person’s diet, the less AA related inflammation could occur. The goal is
to seek a healthy balance between EPA and AA. Unfortunately our modern
diet is overwhelmed with too many AA sources, such as the vegetable and
nut oils found in most processed foods we eat.

Cell Membrane Injury

Any injury can release AA and EPA/DHA from the phospholipids in the cell membrane

o '4 N\

Arachidonic Acid (AA) EPA Eicosapantasnaic acid, DHA (Docosahasmsnic Acid)

&

t Arachidonic Acid

Tissue Inflammation Tissue Anti-Inflammation
v Balanced
Heart Disease, Diabetes, Anhritis e EPA and DHA from Omega-3 EFA
and Autoimmune diseass and (Fish Oil} inhibits the inflammatony
others are assoclated with an — effects of AA and reduce the
inflammatory state inflarmmatory related conditions

Figure: Balance Between Omega-3 and Omega-6

Fish Oil Has
Both EPA and DHA

There are lower levels of EPA than DHA in the brain, yet EPA is still important
for healthy brain function. It is key for reducing neuro-inflammation by
thwarting excessive pro- inflammatory AA. The problem is that EPA is not
stored in the brain and can rapidly become depleted, unlike DHA which is
incorporated into every brain cell membrane. Therefore, many physicians
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believe that for brain health, more EPA than DHA is needed. Manufacturers
have responded by producing higher levels of EPA in their fish oil capsules.

Greater levels of EPA have also been shown to help patients with brain
trauma due to a greater anti-inflammatory effect. In a clinical trial, patients
taking omega-3 supplements with higher ratios of EPA to DHA experienced
fewer depressive symptoms. Two studies using pure EPA showed remission
in patients with Treatment Resistant Depression. Two grams daily of DHA
by itself had no effect on mood in a group of patients with major depression.

DHA

DHA is another type of omega-3 essential fatty acid, but is not known to
play a major role in inflammation reduction. DHA has been found to be
especially important for our brain health and other tissues that have higher
concentrations of nerve cells. It is not a coincidence that fish and seafood
are called “brain food.” DHA, found in abundance in seafood, is the most
prevalent omega-3 fatty acid in the brain and retina for this reason. Up to
forty percent of PUFAs in the brain and sixty percent of PUFA in the retina
are made of DHA. Fifty percent of the weight of a brain cell membrane is
composed of DHA. DHA is structurally larger than EPA. Because of DHA’s
unique structure, when consumed in adequate amounts, it can improve the
function of brain cell membranes. The specific benefit is called increased
fluidity. This simply means the improved ability of brain cells to “talk” to
each other. Increased cellular fluidity is important for both brain cells and
the retina of the eye because it is the action of transmission fluidity that
allows for greater signal transfer. Thinking faster and better is clearly an
advantage we all could benefit from. This is also why DHA has been studied

for reducing cognitive decline and Alzheimer’s disease symptoms.

DHA, generally obtained from prenatal fish oil supplements, are crucial for
fetal brain development. Since children are not as easily able to metabolize
DHA and EPA from ALA, the plant source of omega-3, fish oil supplements
are more often recommended. Infants of mothers supplemented with DHA
during pregnancy and while nursing have been reported to have higher
mental processing scores and psychomotor development, better eye-hand
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coordination and visual acuity at four years of age compared to infants not
supplemented. Intake of DHAs during preschool years may be beneficial
in the prevention of ADHD, as well as enhancing learning capability and
academic performance.

Adequate amounts of DHA in cell membranes have been shown to better
help resist cancer and make it more difficult for inflammatory molecules to
initiate the inflammatory response.

Both EPA and DHA are effective at lowering triglyceride levels. Elevations
in triglycerides are frequently linked to carbohydrate or sugar consumption,
as well as linked to increased risk of cardiovascular disease. Although
controversial, large doses of DHA found in certain fish oil based dietary
supplements can result in increases of LDL on a cholesterol blood test. The
significance of this has been debated, but higher levels of LDL are a known
risk factor for atherosclerosis, commonly known as hardening of the arteries.
Based on this possible problem, some manufacturers have begun to lower
the DHA content and increase the amount of EPA in their omega-3 fish oil
supplements. Later on in this book we will further review the importance of

EPA to DHA and the latest research on this topic.

Summary:

Both EPA and DHA are important for maintaining a healthy body and
brain. EPA appears to be more effective at reducing inflammation. A large
number of physical and mental health conditions are linked to excessive
inflammatory response. These include cardiovascular disease, arthritis,
cancer, stoke, and autoimmune diseases of the gut. Mental health conditions
including depression, ADHD, mood disorders, and even Alzheimer’s disease
have inflammatory affects for which EPA has shown a benefit.

DHA is effective at promoting brain cell communications and may slow
cognitive decline, macular degeneration, and cardiac electrical dysfunction.
DHA plays a more important role in brain and retina development, especially
during pregnancy and infancy.
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So What is the Optimal Ratio of EPA to DHA?

Not until recently has much thought been given to how much EPA or DHA
should be consumed either in our diet or as dietary supplements. Since both
have major health benefits and both are found mixed together in food sources
like seafood, the absolute amounts of each didn’t seem to matter. This
oversight was reversed as the popularity of dietary supplements, in particular
fish oil supplements, has exploded throughout the world. There are now
hundreds of scientific studies published every year promoting the many
health benefits of omega-3, and the majority are using dietary supplements
with a variety of EPA to DHA ratios.

The scientific evidence about the benefits of fish oil is complex when it comes
to the best ratios of EPA to DHA. However, some general trends can be seen
based on organ or condition-specific benefits. Using the various characteristic
differences and similarities of EPA and DHA for human health, scientists
who have studied and published on omega-3s generally use dramatically
different ratios of EPA to DHA. Manufacturers and developers of fish oil
supplements use all these facts, including cost and purity, in order to make
fish oil supplements with unique health benefits.

For example, macular degeneration and other conditions of the eye have
been shown to benefit when supplementing with omega-3 fish oil. The
eye is known to have a higher concentration of DHA. This fact, along
with scientific studies that show more DHA containing supplementation
has a greater eye health benefit, has prompted manufacturers of fish oil
supplements to promote eye health to make their products with higher ratios
of DHA to EPA. This area of the manufacturing process is referred to as
formulation. Most people who are told to take fish oil by a physician, or have
learned on their own about the benefits of fish oil supplements, generally
buy fish oil supplements without knowing these important facts on EPA to
DHA ratios.

This is a simple list made for three common health areas where omega-3s
are known to benefit. Also listed are suggested EPA to DHA ratios that may
provide the most benefit:
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Cardiac Health (More EPA/Less DHA)
*  More EPA (anti-inflammatory, lower triglycerides) vs. DHA (needed
for heart rhythm function, but not too high, otherwise it will increase
LDL (bad cholesterol)
Brain Health (similar amounts of EPA to DHA)

¢ EPA (more needed to cross blood brain barrier) vs. DHA (more
needed for structure of brain cell membranes)

Joint Health (More EPA/Less DHA)

*  More EPA (anti-inflammatory) vs. DHA
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CHAPTER

A

Understanding Fish
Oils Supplements

So with all this knowledge and research, what is the ideal ratio of EPA to
DHA for a fish oil supplement? This is the question that perhaps hundreds
of fish oil formulators and millions and millions of Americans ask every year.
For the reasons listed above, the ideal dose and ratio of EPA to DHA in a
tish oil supplement comes down to why you want to take fish oil in the first
place. Because most Americans are deficient in both EPA and DHA, and
omega-3 in general, almost any fish oil supplement can help to increase these
levels and provide some benefits. There are some exceptions to this statement
that will be reviewed in the fish oil quality section.

Fact: Americans are Starved of Nutrients!

1. According to National Institute of Health, the three most
common foods consumed by adult Americans based on
calories are: desserts, breads, and chicken products, with
potatoes (a vegetable) being 16.

2. A survey in 2011 by Consumer Reports showed one in three
adults is obese, and only about 1/3 of Americans surveyed
eat the recommended five or more servings of fresh fruit or
vegetables daily. Why?

a. They thought they consumed enough already.
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b. Fresh fruit and vegetables are too hard to store or spoil
too quickly.

c. Household didn’t like vegetables, take too long to prepare
or are too difficult to prepare, and fresh vegetables are
too expensive.

3. The International Food Information Council Foundation’s 2012
Food & Health Survey found these have actually gotten
worse:

a.  Only sixty percent of Americans say their health is either
excellent or very good.

b. Only twenty-five percent report eating a healthy diet.

c. Only fifteen percent accurately estimate calories to
maintain weight.

d. Only six percent thought about their physical activity.

So, what if you are concerned about heart disease? What is the best ratio of
EPA to DHA for you? Unfortunately, heart disease is still the number one
cause of death in the United States. The risk factors are all around us, and
in us. The toxins in our environment, smoking, excessive alcohol, lack of

regular exercise, genetic factors, and our generally poor diet are causative.

One of the most identifiable factors linked to heart disease are abnormal
cholesterol levels. Cholesterol, also called lipids, comes in a variety of types.
These lipids are important fats used to make our cell membranes, especially
in our brain, and are important as the backbone molecule for various

hormones in our body.

Triglycerides are less often talked about, but are another type of lipid that
is just as important for heart health. At normal levels, triglycerides are used
to transport extra fats from our food and stored as body fat (also known as
adipose tissue) to be used later as energy. Triglycerides can also be used in
reverse to transport stored fats to the liver to make new energy. Of course,
too many of us know what happens if we don’t use that energy. It remains
stored and we gain weight. Excess triglycerides are converted to fat and are
deposited in our belly, buttocks, and legs. Triglycerides are also a serious
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heart health risk and unfortunately, unlike dietary changes, not only do
most prescription drugs do little to lower triglyceride levels, they also have

numerous side effects.

Your doctor routinely checks cholesterol and triglycerides levels. There are
now specialized tests for cholesterol that can determine all the various types
including those found to have more detrimental heart effects. One of these
tests is called Vertical Auto Profile Test (VAP). The table below describes
each type of cholesterol and the desired levels. There remains a great deal of
controversy in the cardiology world as to the appropriate cholesterol value in

order to reduce heart disease risk.

Table 2: Cholesterol Subtractions, Risk Description and Normal Values
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One of the most common ways cardiologists lower cholesterol levels is by
using a type of drug called statins. The use of statins to lower cholesterol
is at an all-time high in the United States and around the world. Statin
prescriptions in the United States during the years 2007 to 2012 grew nearly
twenty percent per year, and the trend is accelerating. Total global sales in
2012 were $35 billion including $10 billion in the United States. In 2012
the Centers for Disease Control (CDC) reported more than seventy-three
million adults in the United States have high LDL (the bad cholesterol).
These patients have twice the risk of heart disease as compared to those
with normal or low LDL. Barring most genetic conditions that markedly
increase cholesterol levels, most people respond to medications to help lower
the cholesterol levels. Nevertheless, pills alone are not a panacea for lowering
cholesterol and heart disease risk. A healthy diet, not smoking, and regular
exercise are also critical factors for heart health.

So to answer the original questions about fish oil and heart health, omega-3s
can have a profound benefit for our cardiovascular system by reducing
inflammation in our blood vessels and lowering lipids in our blood. As
mentioned in the beginning of the book, the Inuit Eskimos, despite a high-fat
diet, generally were found to have a lower incidence of heart and blood vessel
disease. Much of this benefit was actually believed to be due how omega-3s
can control triglyceride levels. This finding was certainly not expected,
because most people once believed that any fat in our diet would result in
elevation of blood lipids. Additional studies have confirmed similar findings
in other populations.

The first prescription fish oil in 2009, Lovaza®, received FDA approval based
on its ability to lower triglyceride levels. Lovaza as a prescription fish oil has
done very well with over $1 billion in annual sales. The EPA to DHA ratio
of Lovaza is 1.2 to 1. (See Comparison Table) Looking at this ratio you can
see that DHA is only somewhat lower than the EPA amount. As discussed,
both EPA and DHA have heart health benefits. However, eatly studies using
Omacor™, the precursor to Lovaza® but with the same formulation, revealed
significantly increased LDL (the bad cholesterol). In fact a thirty-one percent
increase in LDL was reported.
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Reference

AM] Cardiol 2006; 98 (supp); 71-76
Lovaza® is a registered trademark of GlaxoSmithKline
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So what is the ideal amount of DHA in a fish oil supplement? As seen from
the table, some fish oil supplements have very low levels of DHA. Since DHA
is critical for brain, eye, and heart cells associated with a normal heart rhythm,
can an all EPA product, or one with very low DHA, provide nutritional
benefit for these organs? On the other hand, if a product has too much DHA
compared to EPA, will this result in an excessive triglyceride increases due to
a DHA overload? So what is the sweet spot when formulating EPA and DHA
into an effective fish oil supplement? What are the most common health
areas that people want to use fish oil supplements to help improve? The table
below is a list of some of our most common health conditions and those where
omega-3 studies have shown significant benefits. In the following chapters
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we will dive deeper into each of these areas to give you a fuller picture of our

critical need to consume enough of this essential fatty acid.

Dig Deeper

What is the Best EPA:DHA Ratio?

One of the best ways to determine the most desirable EPA to DHA
ratio for a particular fish oil supplement is for manufacturers and
formulators to conduct studies, using both animals and humans, to test
their proprietary formulations. Several manufacturers have found ratios
of EPA to DHA that appear to benefit a wide variety of health concerns.
Others seek to target a ratio to help one specific condition or organ to
benefit. This was the approach that manufacturers of the prescription
fish oil, Lovaza® (EPA to DHA is 1.2 to 1) took to obtain a very narrow
FDA approval that targeted elevated triglycerides.

Recently a non-prescription fish oil supplement manufacturer published
research using a patented ratio of four to one EPA to DHA that found
significant and wide ranging health benefits. Some of these results are

highlighted below:

*  Showed significant anti-depressant properties in animals.

* Significantly increased a brain cell-building hormone called
BDNF (Brain Derived Neurotrophic Factor) in animals.

» Significantly decreased inflammatory molecules in healthy
people at a rate five times greater than fish oil supplements
formulated using EPA to DHA ratios with greater amounts of
EPA and others with greater amounts of DHA.

* In healthy people without abnormal lipids reduced triglyceride
levels an average of thirty-one percent, cholesterol by thirteen
percent, and LDL “bad cholesterol” by eleven percent.
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Bae carefull Taking fish oil supplements can affer numerous health benefits, but fich
oil—like all food or dietary supplements—can (nteract with certain medications and
disease conditions. Talk to your doctor if you are just starting on fish cil supplements
or are on any bleod thinners (anticoagulants) or prescription medications. The
majority of safety studies report fish oil is safe for most people when taken in doses of
3 grams (gm) or 3,000 milligrams (mg) or less daily. People who routinely consume a
daily dose of more than 3,000 mg of fish oil, however, may have an increased risk for
bleeding. a weakened immune system (especially the elderly), and nausea, heartburn,
and nosebleeds. There are, however, various studies that have used up to 5 gm or even
greater of mixed EPAJ/DHA fish oil reporting no side effects. Again, discuss with your
healthcare provider possible side effects and interactions with your existing medical
conditions and medications before using.

Quality of Fish Oil

When choosing a fish oil supplement, it is critical to find a high quality
product that has been purified of potential toxins. Since fish oil is
extracted from saltwater fish and seafood, toxins such as mercury, lead, and
polychlorinated biphenyls (PCBs) due to pollution, must be extracted from
fish oil supplements prior to being sold. This is a complex and expensive

process and varies between fish oil processors.

Dig Deeper

Fatty fish like mackerel, lake trout, anchovies, herring, sardines,
albacore tuna, and salmon can provide concentrated amounts of EPA
and DHA. One of the major drawbacks of consuming fish as your
major source of omega-3 is that it can have significant concentrations
of pollutants stored in its flesh. Toxins concentrated up the food chain
can become concentrated in fish. This is particularly true with larger
fish like tuna, shark, and swordfish that eat other fish and live longer.
Toxins like lead, mercury, PCBs (polychlorinated biphenyls), and

dioxin, all have serious health consequences if consumed frequently.
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Other often-unrecognized threats to the quality fish oil supplements are air,
heat, and sunlight. Fish oil, is polyunsaturated oil that will begin to turn
rancid if exposed to excessive heat or prolonged exposure to sunlight or air.
This is the same process that can make fish smell if left out on a kitchen
counter for too long. We all know this smell and if your fish oil supplement
smells like rotting fish or seafood “gone bad,” you should avoid taking it. In
addition, burping after taking some fish oil supplements and the foul taste
of others can also be related to rancidity and is a sign to avoid taking that
particular supplement.

Quality fish oil supplement manufacturers are working hard to limit
exposure to these environmental threats. When looking for the best fish
oil supplement, inquire about how the fish oil is processed. Are they using
an oxygen-free environment during manufacture to limit rancidity in their
product? Do they avoid high heat and use bottles to sell their product that
are resistant to sunlight? Do they use the purest fish oil with potentially toxic
pollutants removed? And are they using the most concentrated amounts of
EPA and DHA to avoid extra fats and contaminants in the oil? Certain fish
oil suppliers have taken these concerns to a whole new level by enclosing
each two-capsule dose of fish oil in a foil blister pack that further limits air
exposure that would otherwise occur when opening and closing a bottle. In
addition, some manufacturers use up to ninety-five percent pure EPA and
DHA formulations that not only can make the capsule size smaller, but
eliminate saturated and contaminated fats often found in less pure products.

What is the Best Fish Oil Dose?

To determine the best dose of fish oil supplement for you, first determine your
goals. Do you mostly avoid fish and seafood and need to supplement your
diet? Are your concerned about your cardiovascular health and uncontrolled
inflammation? Have you been told you have elevated triglycerides and want a
more natural way to help lower it? Do you want fish oil for brain health or for
your mood? The good news is that even if you only believe you need fish oil
supplements for a specific health concern, omega-3s can provide additional
benefits for the whole body.
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Earlier we reviewed the AHA recommendations for coronary heart disease
(CHD). We recommend one gram of mixed EPA and DHA daily for history
of CHD and two to four grams for elevated triglycerides. Again you must
make sure to read labels on the fish oil supplements. If the total amount of
EPA and DHA doesn’t add up to the 1,000 mg recommended for CHD, then
you must take as many capsules as needed to reach this amount. This is why
concentrated fish oil supplements are so popular since then can necessitate
fewer capsules to be taken each day.

In general, we recommend at least 1,000 mg of mixed EPA and DHA per
day as a minimal beneficial dose for fish oil supplements. Many studies
report benefits using dosages from one to three grams of EPA/DHA per day
or even higher, based on certain conditions. In the next several chapters we
will dive deeper into brain, emotional, joint, skin, eye, and intestinal health
and provide you some of the best omega-3 human studies for these and other

health benefits.

In summary, there is now strong scientific evidence that modern dietary
shifts resulting in too little omega-3 in our diets have had profound health
effects. The epidemic of inflammatory related diseases, such as heart
disease, arthritis, cancer, and even Alzheimer’s disease, are clearly linked
to Western dietary changes, lack of exercise, and increased environmental
toxic exposures. Supplementing with omega-3 fatty acids found in fish oil
supplements can result in a substantial benefit for many regardless of age, sex,
or current health condition. As healthcare practitioners, we feel an obligation
to tell the public about natural food based supplements that have stood up
to rigorous clinical testing and can offer an alternative to often expensive
prescription medications and their potential side effects.

Now that we've discussed the general reasons why dietary and high quality

omega-3 supplements are important to your overall wellness, let’s take a look
at how this essential fatty acid can affect specific aspects of health.
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CHAPTER

Let's Take it From the
Top: Brain Health

There are approximately one hundred billion nerve cells or neurons that make
up the two-and-one-half to three-pound ink-gray gelatinous, fascinating,
wonderful, mysterious, crucial, and miraculous organ we call the brain.
The brain is the inspiration for the phrase “nerve center” because it truly
does control every function of the human body. Nothing works without it;
from all the things we do consciously, to all the activities the body performs
automatically without our awareness. The brain allows us to think, feel, hear,
smell taste, move, and see.

Using a series of complex electrical signals and chemical processes, the
brain orchestrates all of the body’s functions. However, in order to do this,
cells within the brain, in a matter of milliseconds, must communicate with
other brain cells to correctly direct where these signals go. The key to this
communication system is the ability of brain cells to “talk” to each other.
The “talking” occurs at synapses, the points where two brain cells touch each
other. Each neuron has up to five thousand connections with other cells.

Simply explained, a synapse is an extremely small space between the
connection points of nerve cells where the information is transferred and
sent further along. Whether it is the nerve cell in the brain or elsewhere in
the body, this is how information is transferred. And despite the many twists
and turns and miles of nerves an impulse travels, it only takes a fraction of
a second to reach its destination.
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Nerve Cell Synapse

The key to omega-3s effect on the brain is
on the synapses — the tiny gaps across which
nerve impulses cross from one neuron to
another. In order for the impulse molecules
(called neurotransmitters) to reach the receiving
neuron, they need to pass through a membrane
that surrounds the neuron. Cell membranes

are made almost completely of fats, including
the omega-3 DHA. The DHA molecules help
keep the membrane more elastic, enhancing
the flow of electrical impulses and even
making new nerve connections more easily.

The speed and efficiency of this process can be influenced by hundreds of
different factors and ultimately determines the function of our brain. Some
factors such as aging and underlying genetics cannot be changed, but factors
like our diet, level of exercise, and environmental exposures can be changed
in order to influence, preserve, and even improve brain function.

The omega-3 DHA is not only essential as a building block for the nerve
cell, and it is one of the primary factors for the efficiency for synapses to
communicate. Numerous studies have confirmed that the omega-3 fatty
acids found in fish are essential for optimal brain function. People who don’t
get enough omega-3s in their diet have been found to have an increased risk of
dementia, depression, attention-deficit disorder, dyslexia, and schizophrenia.

Omega-3s also help improve blood flow in the brain. Research is finding
that adequate intake of omega-3 fatty acids has numerous brain-boosting
benefits, such as:

* Improved learning and memory. In studies, children who received
omega-3 fatty acid supplements did better in school, scored higher
on tests of learning and memory, and had fewer behavioral problems
than their peers who didn’t get the supplement.
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* They protect against depression and other mood disorders,
schizophrenia, and improve mood in people who already have
depression.

* They fight age-related cognitive decline due to dementia.

The benefits of omega-3s begin before birth as the DHA component is
passed to the fetus across the placenta. After birth, omega-3s in breast milk
help build new brain cells and also supports the retina of the developing
eye. DHA is often added to infant formulas since, just like the rest of
the population, pregnant women are often deficient in omega-3. One of
the reasons for this is the FDA and the U.S. Environmental Protection
Agency (EPA) both have had long standing recommendations for pregnant
women and young children to restrict their fish consumption due to the
associated toxins such as lead and mercury found in most fish and seafood.
(See Side Bar)

Another study found that children of mothers who took fish oil supplements
during pregnancy had higher IQs than those whose mothers took a placebo.
Babies need DHA — especially during the first two years of life —for their
brains to develop properly. One study found that babies who were born to
mothers with higher blood levels of DHA scored higher on tests of attention
and learning than those whose mothers had lower DHA levels.

Is Fish Safe?

Fish is an excellent source of protein and other important nutrients. If
youre a woman who is pregnant or nursing, fish contains critical brain
food, omega-3s that are essential for your baby’s brain and eye development.
Unfortunately the majority of fish and seafood that comes from both fresh
and sea water has hidden and often untested dangers. Toxins, such as mercury
and lead found in the air, and mostly from pollution due to power plants,
are carried by the rain into the world’s water supply and then are slowly
concentrated in the flesh of fish and other seafood. In small amounts fish is
generally harmless to humans, but excessive amounts can result in negative
effects, especially for the brain.
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In 2014, the FDA and EPA proposed new guidelines recommending that
women of childbearing age and young children eat more fish and seafood.
But the catch is to only eat more fish and seafood known to have lower levels
of dangerous toxins.

There are lists available for these low-toxin fish, but the key question is,
can Americans, especially pregnant women and children, identify these
special fish and seafood types? Safety organizations such the Consumers
Union, publisher of the magazine Consumer Reports, made the following
comment:

“Though the (governmental) agencies say consumers should seek out fish that
are low in mercury, almost all seafood contains the toxin (mercury) in varying
amounts, and getting too much of it can damage the brain and nervous system.
That is especially true for fetuses, but children and adults who eat too much high-
mercury seafood also can suffer harmful effects such as problems with fine motor
coordination, speech, sleep, and walking, and prickly sensations.

Consumer Reports’ food-safety experts analyzed the FDA'’s own data that
measures mercury levels in various types of seafood. From that we identified
almost twenty seafood choices that can be eaten several times per week, even
by pregnant women and young children, without worrying about mercury
exposure.

However, Consumer Reports disagrees with the recommendations from the FDA
and EPA on how much tuna women and children may eat. ‘We don’t think
pregnant women should eat any.” We also believe the agencies do not do enough
to guide consumers to the best low-mercury seafood choices.”

Due to the popularity of canned tuna and shrimp, both known to have
higher mercury content (canned tuna accounts for twenty-eight percent of
Americans’ exposure as per Consumer Reports), we also remain skeptical that
this high-risk group can avoid excessive exposures. Fish oil supplements are
and should be a critical part of prenatal care because they are essential for
the developing brain of children.
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Keys to a healthy brain

The remainder of this chapter will look at eight steps you can take in
the area of nutrition that can directly benefit the gray matter in your
head—your brain! These steps are:

(1) Lose excessive weight (5) Choose healthy carbohydrates

(2) Address malnourishment  (6) Avoid excess sugar

(3) Stay hydrated (7) Know the difference between
“good” and “bad” fats

(4) Get enough protein (8) Increase your intake of protective
foods

Aging and Cognitive Impairment

Cognition is an all-encompassing term that includes mental processes such as
thinking, reasoning, interpreting information, understanding, and memory.
As individuals age, we are especially concerned about the effects of memory
loss and a decline in the ability to reason. Diseases such as Alzheimer’s and
dementia have taken a tremendous toll on our elderly and continue to be a
huge medical cost to society. We are a long way from fully understanding
how and why aging changes our mental acuity, but progress is being made
continually.

As the aging process unfolds in all of us, the brain — just like the rest of the
body — goes through changes. Narrowing of arteries and reduced growth of
capillaries can reduce the blood flow to the brain. Parts of the brain shrink,
including those responsible for complex activities such as learning and
memory. Communication ability between neurons and neurotransmitters
can be reduced. Damage by dietary free radicals, due to excessive blood
sugar, saturated fats, and chronic inflammation increases over time. As
a result of aging, otherwise healthy individuals can begin to experience
memory loss, difficulty in completing complex tasks, and the inability to
master new skills or learn something new. Other factors that can contribute
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to mental decline must include our genetic blueprint, lifestyle, general health,
and disease burden.

Although common with aging, brain decline does not have to occur. Some
people have the ability to compensate, known as a cognitive reserve, but
preserving brain function as we age is a process that should start long
before symptoms of brain decline appear. Ideally, from birth to death, brain
preservation should be the guiding principle for decisions on your level of

activity, diet, stress control, and toxin exposure.

Alzheimer’s Disease Facts

An estimated 5.2 million Americans were reported to have Alzheimer’s disease in
2014, including approximately two hundred thousand individuals younger
than age sixty-five who have younger-onset Alzheimer’s. Almost two-thirds
of American seniors living with Alzheimer’s disease are women. Of the five
million people age sixty-five and older with Alzheimer’s disease in the United
States, 3.2 million are women and 1.8 million are men.

The number of Americans with Alzheimer’s disease and other dementias will
escalate rapidly in coming years as the baby boom generation ages. By 2050,
the number of people age sixty-five and older with Alzheimer’s disease may
neatly triple, from five million to as many as sixteen million, barring the
development of medical breakthroughs to prevent, slow, or stop the disease.
Alzheimer’s disease is officially the sixth leading cause of death in the United
States and the fifth leading cause of death for those aged sixty-five and older.
However, it may cause even more deaths than official sources recognize. It
kills more than prostate cancer and breast cancer combined.

Keeping the Brain Healthy

Studies indicate what meaningful steps people might take in order to
maintain healthy brain function as they grow older. Interestingly, these are
all activities that make for happy, healthy individuals regardless of age. One
of the keys to preserving brain health is to offer up the very best “fuels”
we can to prevent diseases from occurring in the first place. The typical
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American diet often lacks the essential nutrition our brains need to function
at its best, so positive dietary changes and some good dietary supplements
are the best ways to improve brain health. Eating a healthy, balanced diet,
including fruit and vegetables, and avoiding foods that produce cholesterol,
is good for your brain, as well as your body in general.

Psychologists have learned that socializing and maintaining close relationships
is also a key ingredient of a balanced life. The process of interacting with
others is good for brain health and creates a sense of well-being and purpose.
Acquiring new skills, such as playing a musical instrument or learning a
foreign language, can be very stimulating and enjoyable as well.

Brain Health Facts as we Age

Seniors have higher rates of heart disease, cancer, high cholesterol, and high
blood pressure than the rest of the adult population. These diseases, including
neurodegenerative diseases of the brain and mental decline associated with
aging, can often be prevented or controlled through healthy eating and
regular physical activity. Most seniors are not as physically active as they
could be. This can be due to balance problems or joint issues, but by just
being physically active for at least one hour each day you can improve your
heart health and are better able to control your weight than those who are
not as active.

The majority of seniors are overweight or obese, which makes chronic
diseases worse. Being overweight is frequently associated with excessive
inflammation, which can be toxic to a healthy brain. You are never too old
to lose weight, and losing just a little — even five to ten pounds — can make
a huge difference in your health.

The majority of senior men and many senior women consume more than the
recommended amount of sodium (salt). Decreasing the amount of sodium in
your diet can substantially reduce your risk of high blood pressure. Excessive

blood pressure is the greatest risk factor for stroke.
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Many seniors do not get enough protein, calcium, folic acid (folate), Vitamin
B6, Vitamin B12, Vitamin C, and Vitamin D through the food they eat. The
right vitamins and minerals, in the right amounts, can help prevent anemia,
depression, and memory loss. They can also help you heal better after surgery
or an injury, and help keep your bones and teeth healthy and strong,.

Most senior women do not consume enough vegetables and fruit, grains,
milk and milk products, meat and meat alternatives. Most senior men do

not get enough vegetables and fruit, or milk and milk products.

In 20006, a study funded by the National Institutes of Health (NIH)
and the National Institute of Nursing Research (NIR) concluded that
“exercising” the brain could very well lead to cognitive improvement. The
study was conducted among people age sixty-five and older. Three groups
of participants were given computer-based training for either memory,
reasoning, or processing speed (the ability to respond to computer screen
prompts). A segment of each group received reinforcement training
eleven months later. A fourth group received no training whatsoever.
All of the trained participants were tested before and after the initial
and reinforcement training sessions. Everyone, including the untrained,
was evaluated once a year for a period of five years. Further, individuals
who received training reported having less difficulty with everyday
activities such as preparing meals, managing finances, and handling
household chores, with significant improvement among those who were
given reasoning training. Researchers concluded that the training roughly
counteracted the degree of decline in cognitive performance that would
be expected over a seven to fourteen-year period among a comparable age
group without dementia.

Omega-3 Helps Preserve Brain Size in the Elderly

The medical journal Neurology reported a study, led by James V. Potalla,
PhD at the University of South Dakota, of women age seventy years on
average. His team reported that women with higher levels of omega-3 fats
in their blood at the start of a study had a 0.7 percent larger brain volume
than women with lower levels eight years later. The part of the brain that

38




OMEGA-3 FOR OPTIMAL LIFE: WHY YOU NEED FISH OIL

plays a major role in memory formation, the hippocampus, was 2.7 percent
larger. The researchers suggest in their findings that omega-3 can be helpful
in slowing down age-related brain atrophy. Brain shrinkage tends to be
accelerated in those with Alzheimer’s disease, making preserving the brain a

key facet of Alzheimer’s disease prevention.

Dr. Potalla said, “Omega-3s are building blocks for brain cell membranes... If
achieving certain omega-3 levels can prevent or delay dementia, that would have

huge mental health benefits, especially since levels can be safely and inexpensively

raised through diet and supplementation.” Professor Potalla also stated that

previous studies have shown that eating non-fried oily fish twice a week and

taking fish oil supplements can raise the mean red blood cell level of EPA and

DHA to 7.5 percent—the same level as the women with the highest omega-3

levels had in this study examining brain size.

Zaldy Tan, M.D. of the University of California Los Angeles, and colleagues,
have noted that structural findings in the brain suggest that people with low
levels of the nutrients, found mainly in fish, have brains that appear to have

aged faster than normal.

Fish Oil and a “Smarter” Brain

What is the role of omega-3 in those that don’t have dementia? Can fish,
or the omega-3 fatty acids found in fish, make you smarter? The answer
is “quite possibly!” Numerous studies have shown the cognitive benefits to
the developing fetus and young children whose mothers consumed greater
amounts of omega-3 during pregnancy. One of the early studies that led
researchers to investigate this omega-3s “smarts advantage” came from
studies looking at distribution of body fat. William Lassek of the University
of Pittsburgh, and Steven Gaulin, of the University of California, Santa
Barbara, reported that women with a tendency to have more fat on their
hips than around their waists had higher cognitive test scores, as did their
children. The researchers theorized that because fat on hips is higher in
omega-3s than belly fat, these women were storing omega-3s important
to fetal and infant brain development, as well as boosting their own

brainpower.
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In a study done in 2014 researchers reported that eating fish and providing more
omega-3 could have an effect on the development of human fetuses. They looked
at the data from 151,880 mother and child pairs. They found that women who
ate fish more than once a week had lower risk of preterm birth than women who
ate fish only once or fewer times a week. The higher intake group also delivered
babies with a slightly higher birth weight, which were therefore most viable.

A more recent study indicated that girls who had more omega-3 fatty acids
in their diet outsmart those who consume higher amounts of omega-6
fatty acids. To test their assumption, Lassek and Gaulin analyzed data on
about four thousand girls and boys between the ages of six and sixteen who
were part of a study to assess health and nutritional status of children and
adults. After considering factors such as parents’ income and education, the
children’s age, race, number of siblings, and blood lead levels, the researchers
found that girls who ate more omega-3 scored significantly better on four
cognitive tests, including an IQ test.

Boys also perform a bit better on cognitive tests if they ate more omega-3s
than other fatty acids, but the effect is “twice as great in girls as in boys”,
Lassek reported. Lassek and Gaulin also found that excessive omega-6 fatty
acids interfere with cognition, because girls who ate more of these oils didn’t
perform as well.

Other researchers who have studied omega-3s are not surprised to see the
link between omega-3s and intelligence: “Deficiency in omega-3 intake in
modern diets is associated with an increased risk of violence, major depression,
suicide, and bipolar disorder”, said Dr. Hibbeln. Finding a connection to
another aspect of brain function makes sense, particularly because neurons
use fatty acids to build brain cells. According to Dr. Hibbeln, the omega-6
finding is most important, saying ... “the big change in the Western diet
of the past one hundred years is a massive increase in the dietary intake of
omega-0 fatty acids.”

Another group of University of Pittsburgh researchers were interested in
what could be done to enhance brain function in young adults. The team
investigated a group of eighteen to twenty-five year olds, and found that
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youngsters who took omega-3 fish oil daily for six months had significantly
improved working memory as compared to those who took a placebo.
Working memory is what we use for last minute studying before a big test. It
is also the type of memory used to remember a phone number that someone
just shouted to you from across a room. As you may guess, it is generally our
weakest type of memory, but is it still critical for normal learning and helps
us focus on a goal, avoid distractions, and even resist impulsive, potentially
dangerous choices. This study is profound because it was the first to confirm
prior studies with older adults that found that fish oil supplements could
also improve various aspects of memory in younger people.

In order to insure that these young people were actually taking fish oil during
the study, researchers checked blood levels for the molecules EPA and DHA
at the beginning and end of the six-month study. These molecules have
important brain function. In fact, thirty to forty percent of our brain cell’s
membranes are made from DHA. Those with the lowest levels of DHA in
the blood prior to taking fish oil were the same group to show the greatest
improvements in working memory.

Are there brain benefits from omega-3 in middle age? A study done in 2004
on 1,613 people, ranging from forty-five to seventy years old, reported that
those that either took fish oil supplements or ate large amounts of fish were
less likely to have impaired cognitive function and speed over the five-year
testing period. Interestingly, they also found that subjects who had a higher
dietary cholesterol intake were significantly associated with an increased risk
of impaired memory and mental flexibility.

With few exceptions, most people begin to notice some memory lapses
after the age of fifty. Fortunately, for most these are manageable and do
not profoundly affect our typical daily activities. However, as we get closer
to our seventies and eighties, problems with thinking and memory can be
overwhelming. The fact is that people over eighty-five years of age have a
fifty percent likelihood of developing clinical dementia.

With this in mind, there is some recent good news about interventions you
can start today — which for most people can be as easy as going to the
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store — that may significantly help improve your memory. Researchers in
Australia recently reported on a study of women ranging in age from sixty-
four to seventy-nine years who had significant improvement of memory
retrieval after four months of taking a multivitamin containing a wide range
of ingredients. They found that those taking supplements had significantly
lower levels of homocysteine (an inflammatory molecule) associated with
dementia. The multivitamin contained B Vitamins, known to reduce
homocysteine levels (that can also contribute to the production of proteins),
DHA (an omega-3) and myelin (a part of brain cells), in addition to the
neurotransmitters dopamine, norepinephrine, and serotonin.

Fish and Expectant Mothers

The high level of omega-3s along with protein, selenium, iodine, and
Vitamin D, are the primary reason why doctors and nutritionists
recommend consumption of fish. In fact, some doctors say the need
for omega-3 fatty acids is critical during pregnancy because they are
building blocks for the fetal brain and retina. A study among animals
deprived of omega-3s showed that offspring were born with visual
and behavioral deficiencies that could not be reversed, even with
supplementation. It is generally recommended that pregnant women
should get an average of 200 mg/day of the DHA component in

omega-3 as a supplement.

Summary

It is not a surprise that fish is often called brain food. Omega-3 found in
fish and seafood is essential to both the structure and function of brain cells.
There is a clear link between consuming adequate amounts of omega-3 and
having reduced risk for conditions such as dementia, depression, attention-
deficit disorder, dyslexia, schizophrenia, and even Alzheimer’s disease.
Omega-3s are critical for fetal and child brain development, and dietary
supplements of omega-3 may be superior to eating fish due to concerns about

levels of toxins in seafood during this time period.
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CHAPTER

6

Emotional and Mental Health
Benefits from Omega-3

The World Health Organization (WHO) and Centers for Disease Control
(CDC) share the same definition of mental health as “a state of well-being
in which every individual realizes his or her own potential, can cope with
the normal stresses of life, can work productively and fruitfully, and is able
to make a contribution to her or his community.” Life circumstances and
genetics play a significant role in our ability to maintain a sense of well-being.
While many of us are capable of working through the stresses of life, others
among us are not. Fortunately, there are a number of therapies known to have
various benefits for managing mental disorders. They include alternatives as
diverse as psychotherapy, counseling, meditation, breathing exercises, forms
of yoga, and prescription medications. All have their place, but the latest
research has shown that diet and proper nutrition can also play a role. In this
chapter we will explore some of the newest information on omega-3 use for
a variety of emotional and mental health benefits.

Depression

Clinical depression is characterized by the persistent incidence of sadness,
inappropriate crying, and feelings of worthlessness, hopelessness, or
helplessness. It’s not unusual for us to experience any of these feelings at
some point in our lives, but if they occur persistently, investigation by a
medical professional may be warranted. Depression affects approximately
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14.8 million American adults, or about 6.7 percent of the population of
the United States, age eighteen and older, in a given year. Symptoms of
depression may also indicate some type of underlying physiological disorder.
Various physical symptoms including fatigue, lethargy, and weakness could
be signs that something else is going on such as chronic fatigue syndrome,
diabetes, fibromyalgia, or Parkinson’s disease.

Link Between Depression and Eating Fish

This study done in 1998 and repeated numerous times since strongly
links lower consumption of fish (and the omega-3 fish provides the
brain) to a great risk of depression.

The Lancet, Volume 351, Issue 9110, 18 April 1998, Pages 1213
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Several research studies have shown that symptoms of depression are more
common in people who consume lesser amounts of fish or dietary omega-3s,
which has led to a new area of potential treatments for depression. In 2001,
a nationwide study of Finnish adults found that people who consumed fish
infrequently were significantly more likely to have symptoms of depression than
those who ate fish more frequently. Another study revealed that depressed patients
have depleted levels of omega-3 EFAs (particularly of DHA) in their blood
plasma and cell membranes. Currently, the American Psychiatric Association

now classifies omega-3s as a complementary treatment for depression.

There is now evidence that major depression is accompanied by production
of inflammatory molecules known as cytokines. A dietary imbalance,
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with greater amounts of omega-6 (a source of inflammatory molecules
in our diet) compared to less omega-3 fatty acids can also result in an
overproduction of inflammatory cytokines. A number of studies have shown
that by administering just EPA (the stronger anti-inflammatory component
of omega-3s) to depressed patients can bring the inflammatory state into
balance and help mitigate symptoms. In 2009 an article published in the
American Journal of Clinical Nutrition evaluated twenty-nine studies and
reported not only a benefit of omega-3 fats in people with depressive illness,
but also that the greatest benefits were in individuals with more severe
depression.

Postpartum depression is a potentially serious and rapidly developing type
of depression. A study in 2002 noted that the lower the content of DHA in
breast milk, an indication of the mother’s depleted omega-3 level, the greater
the likelihood of the mother developing postpartum depression; just another
reason prenatal omega-3 supplements can be essential for both mother and

child.

Depression is a very common side effect after a person suffers a stroke. This
is mostly due to the loss of function. A 2014 study revealed a novel ability
of omega-3 to support long-term protection against narrowing of blood
vessels, which supply oxygen to the brain. Further, the researchers found that
omega-3 was able to stimulate existing blood vessels to grow new ones after
stroke, thereby increasing blood flow to the affected area. Their findings
indicate that supplementation with omega-3 has the potential to enhance
tissue repair within the brain and improve long-term functional recovery
after stroke and potentially reducing post-stroke depression risk.

Bipolar Disorder

Bipolar disorder, sometimes referred to as manic-depressive illness, is a
psychiatric condition that may be associated with extreme disability and
early death. It is less common than depression, but is also believed to have an
inflammatory component. Supplementation with omega-3s has been shown
to assist in the treatment of bipolar disorder.
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In 1999 A. L. Stoll and colleagues conducted a double blind, placebo-
controlled trial involving thirty patients with bipolar disorder and found
that omega-3 supplements along with standard treatment had a significant
beneficial effect in mitigating symptoms.

Schizophrenia

Schizophrenia is one of the most disabling of all psychiatric illnesses.
Pharmacologic treatments for the disease often leave schizophrenic patients
with residual symptoms, lethargy, and cognitive impairment.

According to D. F. Horrobin, a renowned expert in schizophrenia, decreased
levels of DHA and EPA can impair the normal function of neurotransmitters,
the chemicals that are used within the synapse that allow the brain cells to
communicate. This suggests that omega-3 supplementation has the potential
to normalize neurotransmitter receptors.

Various studies have shown benefits of omega-3 supplementation in patients
with chronic schizophrenia who were not being treated concurrently with
conventional antipsychotic medications. Other studies have indicated a
reduction in the severity of symptoms ranging from seventeen to eighty-
five percent when one to two grams per day of omega-3 were added to
patients’ usual medications. Similar studies with schizophrenic patients
on antipsychotic medications have not shown similar benefits with
supplementation of three grams per day of omega-3.

It’s important to note that despite the positive effects omega-3s might
have on mental disorders, they are not a substitute for medications that
a physician may have prescribed. Do not discontinue any medication
without first consulting your physician.
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Fish Oil and Joint Health

At almost any age seemingly minor joint injuries from sports, falls or
just twisting can result in micro-tears and other structural damage that
can accumulate over time. Eventually minor injuries can lead to chronic
inflammation and pain if the joint is not allowed to heal completely. The
inflammation of the joint then can become chronic and eventually lead to
that dreaded diagnosis of — arthritis!

Increasing human life expectancy means that chronic diseases like arthritis,
heart problems, dementia, and diabetes are going to affect more and more
people. About one in five Americans currently suffer from arthritis. Many
experts in disease prevention agree that maintaining an active lifestyle
and preserving joint mobility can reduce the severity, or even completely
eliminate, arthritic joint pain and other chronic diseases.

Support for this theory was shown in a study published in 2012 where
researchers found that those who had an active lifestyle and walked about
four miles throughout the day had an almost thirty percent less risk of
developing diabetes compared to those who walked about half that much. By
maintaining your joints and mobility you have an opportunity help reduce
your risk of diabetes. Other similar studies of heart disease, and even cancer

risk, show that by being active you can help maintain wellness as you age.

We have discussed the role of fish oil and omega-3s as a potent anti-
inflammatory, but only briefly mentioned the danger of most prescription
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and over-the-counter medications. It’s estimated that over seventy-five million
Americans live in chronic pain. For the majority, this serious discomfort is
related to joint pain. Whether from a disease condition such as osteoarthritis
or rheumatoid arthritis, or more commonly from joint degeneration or
overuse, Americans often turn to non-steroidal (NSAIDs) pain relievers for
help. Granted these medications, which are now found in every drugstore,
supermarket, and corner store in the country, can be a miracle cure for many.
However, like many things that are seen as too good to be true, non-steroidal
medications have an ominous potential to also cause severe pain, side effects,
and even death.

You know many of their common names, ibuprofen, naproxen, and aspirin,
which are available over the counter. And the prescription ones like,
Celecoxib, Indomethacin and Piroxicam, to name but a few, are some of
the most commonly prescribed drugs in the world. Used for several days to
a week or two, these medications generally have a good safety record and
are very effective at relieving joint pain and discomfort. But what can occur
with long-term use can be frightening. Because most joint conditions are
chronic, meaning they will continue to occur and be painful, NSAIDs are
used for a much longer period of time than is typically recommended by the
manufacturer.

With longer-term use, up to fifty percent of NSAID users will develop
heartburn or other types of stomach pain. Almost all who take the older
generation of NSAIDs, such as ibuprofen, will have evidence of stomach
bleeding, and eight to twenty percent or more will experience ulceration.
In addition, three percent of those on NSAIDs will develop serious
gastrointestinal side effects, which result annually in more than 100,000
hospitalizations, an estimated 16,500 deaths, and a yearly cost of more
than $1.5 billion to treat their complications. Indeed, NSAIDs are the most
common cause of drug-related sickness and death reported to the FDA and
other regulatory agencies around the world.

For these reasons, a natural approach with fewer side effects to address joint
pain and stiffness should be considered. Dozens of clinical studies have
revealed the benefits of fish oil supplementation in alleviating the symptoms
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of joint inflammation. Studies have shown omega-3 can reduce levels of
inflammatory markers called cytokines in joint fluid by up to ninety percent.
Fish oil supplementation can decrease the number of tender joints, the
duration of morning stiffness, and overall pain in patients with conditions
like rheumatoid arthritis.

Fish oil supplementation has been studied and found to relieve joint pain so
efficiently that many people can stop or reduce their need for NSAIDs. For
example, in 1993 C. S. Lau and colleagues compared the supplementation
of 2.8 grams of fish oil supplements used daily versus a placebo in sixty-four
patients with stable rheumatoid arthritis. In three months, the fish oil group
showed significant reduction of NSAID use as compared with the placebo
group not taking additional fish oil.

A Spine Surgeon'’s View

In our own neurosurgical practice we see the ravages of overuse joint pain
and degenerative joint pain of the spine. Excessive weight, poor conditioning,
the aging process, and improper body mechanics can all play a role, but no
matter what the cause, inflammation is the root cause of their pain. Almost
all of the patients we see are on high dosages of NSAIDs for a long time for
their pain relief. As part of our evaluation we counsel them about the side
effects of long-term NSAID use and suggest trying natural alternatives. We
recently surveyed over two hundred and fifty of my spine pain patients who
started using omega-3 fish oil supplements. Almost two-thirds were able
to stop taking their NSAID medication, and were only using fish oil for
pain relief! Not surprisingly, many commented on how much better their
stomachs felt and that they were glad to be off their drugs.

Additionally, along with fish oil (omega-3), we often recommend glucosamine/
chondroitin for joint pain relief along with other dietary supplements and
herbal treatments. Turmeric (curcuma longa) is a fragrant yellow spice found
in curry and used for centuries in ayurvedic medicine (which originated in
India more than three thousand years ago) with similar anti-inflammatory
effects as aspirin, but without aspirin’s increased bleeding potential. Boswella
is another natural herb that can block the inflammatory pathway. Bromelain
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is an enzyme found in pineapples that interferes with inflammatory cytokine
production. White willow bark has been known for centuries as the natural
precursor to aspirin, but without the stomach side effects, and can be helpful
for acute short-term pain relief. Other natural products that are commonly
used include green tea which is a powerful polyphenol, and antioxidant
nettle leaf that has been shown to reduce immune system inflammation, and
s-adenosylmethionine (SAMe) that can protect joint lining cells by reversing
antioxidant depletion within the joint sac.

Better joint health is also about lifestyle and diet choices and starts with
weight control, avoiding overuse injuries, and maintaining proper muscle
strength and tone to support the joints. But despite even the best intentions,

joints can become injured and degenerate, and arthritis can occur as we age.

Curbing the Inflammatory Response

We have already learned a lot about the body’s inflammatory response, but
perhaps you were unaware that it is part of the immune system. Once the
immune system is activated it starts the inflammatory process like a general
would call his troops into battle. Not only can these soldiers act for our
benefit, but also our detriment if they remain active for longer than needed.
Beneficial effects include fighting off infectious bacteria and viruses, and
stimulating the healing process. However, the bad effects are some of the

greatest sources of pain and suffering we endure.

Chronic inflammation can be the result of conditions known as
autoimmune diseases. Autoimmune diseases are an example of our immune
system behaving badly. There are well over one hundred and fifty known
autoimmune diseases and conditions that can affect almost every organ
in the body, but are especially common in connective tissues and joints.
Autoimmunity occurs when certain cells in our body lose their unique
cellular signature, and the immune system, by activating the inflammatory
response, sees those cells as foreign invaders and begins to attack them.
When this occurs the inflammatory response causes tissue to swell due to
additional blood and white blood cells being called into the area of attack.

50



OMEGA-3 FOR OPTIMAL LIFE: WHY YOU NEED FISH OIL

This leads to pain, redness, and an increase in temperature within the
cellular battle zone.

Rheumatoid arthritis (RA) is one of the most common examples of
autoimmune disease and affects an estimated 1.3 million Americas, most
of which are women. This is a devastating disease that can lead to profound
deformity and disability of joints throughout the body. Based on its severity,
life-long immunosuppressant drugs such as steroids, and even organ anti-
rejection drugs, are used to help curb the inflammatory response. These
drugs, along with powerful non-steroidal anti-inflammatories (NSAIDs)
can, however, have profound side effects and leave the immune system so
weak that other diseases like cancer can be more common.

Degenerative Joint Disease

Every time we move or even breathe we are moving joints throughout our
body. As we age and do physical work our joints tend to suffer from wear-
and-tear and can degenerate over time. Over the last one hundred and
fifty years, the average American’s life expectancy has almost doubled from
about forty years to nearly eighty years. Therefore it is not surprising that
almost thirty million American’s have been diagnosed with degenerative
joint disease, also called osteoarthritis (OA). Millions more likely suffer
from OA, but self-medicate the pain associated with this condition. OA can,
similarly to RA, lead to profound disability and reduced mobility, and has
been associated with the obesity epidemic in the United States and other
countries with rapidly aging populations.

Joint degeneration found with OA also has an inflammatory component.
OA is a form of injury that activates our immune response to clear injured
tissue and start the healing process. The cycle of joint overuse, followed by
pain, then remission is directly related to inflammation. Unlike RA where
the immune system will continue its cellular attack and therefore requires
complete blockade of the immune response, OA treatments are most effective
given periodically when there is an inflammatory flare up, or daily at lower
doses to allow the immune healing response to occur.
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How to Keep Joints Healthy:

52

Maintain ideal weight (BMI) — Ideal body weight will reduce
pressure on joints, surrounding ligaments and muscles and improve
mobility.

Improved ergonomics — To reduce joint strain with repetitive
movements by placing often used objects and machines in ways to
support joints and natural joint movements.

Proper body mechanics — Avoid back, hip and knee strain and injury
by holding objects close to the body when bending and lifting. Use
the bigger leg muscles to lift and avoid back twisting and pulling.
Proper posture — Good posture means we place our vertical weight
in line with gravity when sitting or standing. This puts less strain
on our skeletal system and less strain on joints.

Build muscle — By engaging in weight training and resistance
exercises not only can you build the muscles that surround joints,
you can strengthen bones that make up the joints. In addition,
improved muscle function will improve balance and reduce that risk
of falls that can injury joints and bones.

Avoid overuse injuries — Joint injury from ignoring pain is very
common in both sports and the work place. We often see this with
cross-country runners. The body’s feedback mechanisms activate
when either a new injury has occurred or if the joint motion is
beyond the scope of normal movement. In either case, to push
through the pain means to you are risking further injury and chronic
inflammation.

Rest your joints — By resting joints between activities you can activate
natural joint repair processes in order to prevent injury. Cool down
periods followed by heat, massage, and range of motion activity all
can be used to help joints recover.

Regular exercise and range of motion — Maintaining a daily exercise
and stretching program is like an annuity that will pay big dividends
as you age. Start now and reap the benefits for a lifetime of better
joint health.
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Omega-3 for Inflammatory Joints

Since OA is generally a progressive condition, sufferers will require long-
term, if not lifetime, treatment. Therefore the use of alternative or natural
treatments, generally with much fewer side effects, is the best option for
many. Although both over-the-counter and prescription drugs can be very
effective, the trap many people fall into is using them beyond the seven to ten
day maximum duration typically recommended by the drug manufacturer.
Long-term use can lead to profound side effects, and even death, from
conditions such as stomach bleeding and liver or kidney failure.

Dozens of clinical studies have revealed the benefits of fish oil supplementation
in alleviating the inflammation symptoms of arthritis, showing that fish oil
reduces levels of inflammatory pain producing cytokines in the joint fluid by
up to ninety percent. In 1995 J. M. Kremer and colleagues conducted a double
blind, placebo-controlled study that showed that fish oil supplementation
of 1.3 grams per day decreased the number of tender joints, the duration
of morning stiffness, and overall pain in patients with arthritis. In 1993
C. S. Lau and colleagues compared the supplementation of 2.8 grams of
fish oil daily versus a placebo in sixty-four patients with stable rheumatoid
arthritis. In three months the fish oil group showed significant reduction of
prescription anti-inflammatories use as compared with the placebo group,
and that reduction peaked at twelve months.

Back Talk

The most common reason people over age forty come to our office is
arthritis-related pain in their back or neck. This type of arthritis, also a
form of osteoarthritis, is universally found to some degree in the joints of
those over age forty. Since each segment of the spine is also connected with
joints, there are numerous areas of our spine that can be afflicted by this
condition. Arthritic pain can have significant impact on the sufferer’s quality
of life. Patients with arthritis are not able to be as active as they once were.
Participation in sports and other activities requiring ease and freedom of
movement becomes limited. Fortunately, relief can be found for the majority

of patients without resorting to surgery.
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In our neurosurgical practice, most patients with spine complaints leave
the office with a prescription for non-invasive treatments rather than
surgery. Examples of non-invasive treatments are physiotherapy, traction,
massage, ultrasound, injections, and chiropractic therapy — all designed to
relieve pain, recondition the body, and restore posture and quality of life. The
good news is that once the acute inflammatory phase is reduced, symptoms
can become tolerable and surgery less likely to be required. This is where fish
oil enters the treatment plan.

Why Long-Term NSAIDS are Bad News -
Joseph Maroon MD, FACS

In 2004, two key events occurred that would forever change the way I treat
my patient’s non-surgical pain and what I prescribe for relief. The first
event was rather personal. As an Ironman triathlete, I grew accustomed
to enduring pain. At one point I began to experience severe left knee pain
and attempted to counter the pain with over-the-counter (non-prescription)
NSAIDs. Over roughly a two-month period, my knee began to feel better,
but I developed stomach pains. These pains were diagnosed as gastritis
and early gastric erosion — most likely caused by the NSAIDs. I became
concerned, not only about my own well-being, but also about the thousands
of patients who I had placed on these medications.

The second event had to do with a new group of prescription NSAIDs that
came on the market that were designed to cause fewer stomach problems.
These prescription NSAIDs therefore seemed like a better alternative for my
patients and me. However, this soon proved to be an illusion. During a clinical
trial, one of these new drugs, Vioxx®, was found to be associated with an
increased occurrence of serious cardiovascular events, including myocardial
infarct and strokes. On September 30, 2004, the FDA acknowledged the
voluntary withdrawal of Vioxx’—a decision that ensured that the use of
COX-2 NSAIDs would never again be considered standard care.
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I later learned from a friend about omega-3 fish oil for joint related
inflammation, and I personally began to take two grams of omega-3 fish oil
supplements every day. After two months, I had no further knee pain, was
able to train again and, most notably, I had no further stomach problems.

After essentially banning NSAIDs from our practice, we soon found several
hundred peer-reviewed articles in scientific medical journals that reported
on the use of omega-3s for a host of inflammation-related joint conditions.
The omega-3s appeared to block the inflammatory response in a similar, but
safer, way than other anti-inflammatory drugs.

In 2005, we conducted our first research study on fish oil supplements.
We surveyed two hundred and fifty non-surgical spine pain patients for
whom we had also recommended omega-3 fish oil supplements. The survey
showed a surprising number—sixty percent—had obtained significant
spine pain relief and almost the same amount—fifty-nine percent—were
able to stoptaking NSAID pain medications and rely solely upon omega-3
supplements for pain relief (Graph 1). The results of the trial mirrored other
controlled studies finding that the NSAID ibuprofen and omega-3s were
equivalent in reducing arthritic pain. Omega-3 fish oil supplements appear
to be a safer alternative to NSAIDs for treatment of nonsurgical neck or back
pain in this selective group. The results of our trial mirrored other controlled
studies finding that the NSAID ibuprofen and omega-3s were equivalent in
reducing arthritic pain. Omega-3 fish oil supplements appear to be a safer
alternative to NSAID:s for treatment of nonsurgical neck or back pain in this
selective group.

The results were published in Surgical Neurology International, which
prompted an editorial from the senior editor to encourage more neurosurgeons
to learn about alternative treatments.
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Graphs— Results of a survey of one hundred and twenty-five respondents
on omega-3 fish oil for a minimum of two-months that had been seen with
non-surgical spine pain.

Graph 1. Shows that the majority of patients their NSAIDs and pain
meds after two months on fish oil.
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Graph 2: The majority had less pain symptoms when using fish oil.
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Graph 3: Joint pain improved in 60 of the stopped respondents.
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Graph 4: Eighty percent were satisfied with their experience with fish oil.
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We continued to use omega-3 supplements as the first line of treatment for
patients with non-surgical spine pain, and continue to have tremendously
positive results. As with any supplement, we urge patients to take a high
quality pharmaceutical grade product. To date, the vast majority of patients
are very happy and highly compliant with these supplements and report

almost no side effects.

The recommended dosage range for most inflammatory conditions is of
1.5 to 5 g of combined EPA and DHA per day, taken with meals. (See prior
section on ideal ratios.) For the study conducted with our patients, the
dosage ranged from 1.2 to 2.4 grams per day. Since that time, tests have
been developed to determine omega-3 blood levels to more accurately dose
an ideal level for any given patient. In general, an initial higher loading dose
of fish oil may be needed if acute pain is present.

Potential Side Effects

Natural ways for pain reduction resulting from inflammation are generally
much safer than NSAIDs and can be taken daily for as long as needed for
most people. However, fish oil is known to alter blood-clotting capacity,
typically a benefit for people with a risk for heart disease and stroke, but
possibly undesired if a person is taking blood-thinning medications. Use
of fish oil as a dietary supplement should be approved by your healthcare
professional if you are on prescription medications, and more importantly if
you are on medications like Coumadin’ or other blood thinners. Those who
are allergic to fish or seafood should not take fish oil supplements due to the
risk of an adverse side effect.

Coumadin’ is a registered trademark of Bristol-Myers-Squibb
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CHAPTER

Fish Oil for the Rest
of the Body

Omega-3s and Eye Health

We have mentioned several times the importance of the omega-3 DHA for
brain health. The major reason for this is the structural cell membrane of
nerve cells are mostly made of DHA. For brain cell membranes, over forty
percent is DHA and for the retina of the eye, over sixty percent is DHA.
Since DHA is an essential fatty acid and the body cannot make omega-3s it is
critical we consume enough in our diet, especially for those areas of our body
that have higher concentrations of nerve cells. In addition to the brain and
retina, high concentrations of nerve cells include those that help to control
heart rhythm, cells critical for normal spinal cord, peripheral nerves in the
arms and legs, and cells to help make skin watertight (as we will learn later).

Fetal and infant eye development is critically dependent on adequate amounts
of maternal omega-3. Researchers have shown that infants whose mothers
received DHA supplements from their fourth month of pregnancy until
delivery were less likely to have below-average visual acuity at two months
of age than infants whose mothers did not receive the omega-3 supplements.
And numerous studies have found that healthy pre-term infants who were
fed DHA-supplemented formula showed significantly better visual acuity at
two and four months of age, compared with similar pre-term infants who
were fed formula that did not contain the omega-3 supplement.
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As aneurosurgeon and a physician assistant in neurosurgery, we often evaluate
and treat diseases of the eye. Although not all eye conditions can be helped
with dietary supplements, there is a role for using several natural dietary
supplements. Historically, various combinations of vitamins, minerals, and
dietary supplements have been used to not only enhance general eye health
but also to treat or attempt to prevent the development of common eye
conditions such as dry eye, cataract, glaucoma, macular degeneration, and
diabetic retinopathy. Among the earliest used and still the most common
are the antioxidants: Vitamin C, E, beta-carotene, carotenoids (Lutein &
Zeaxanthin) and omega-3 essential fatty acids.

Macula is part of
the retina

Retina — The Nerve Center of the Eye

The retina is a thin layer of tissue that lines the back of the eye on the
inside. It is located near the optic nerve. The purpose of the retina is
to receive light that the lens has focused, convert the light into neural
signals, and send these signals on to the brain. The macula is part of
the retina that is where most of the nerve receptors for both our central
fine vision and color vision are located.
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Omega-3 for Eye Disease

Omega-3 fish oil has numerous properties that can affect the development
of unwanted new blood vessels in the retina and improve cell membrane
repair and speed of signal transmission critical to normal eye function.
In addition to maintaining good eye function, DHA in particular, can
protect against macular degeneration. Specialized molecules in the retina
have very high levels of DHA. These molecules are very sensitive to reduced
blood flow, excessive light exposure and oxygen/energy metabolism changes.
Adequate omega-3s in your diet can help prevent retinal cell death, oxidative
stress, reduce age-related inflammation, and developmental processes
associated with the aging eye.

Advanced Macular Degeneration

An estimated eight million persons at least fifty-five years old in the United
States have intermediate or advanced macular degeneration (AMD.) AMD
is the most common cause of blindness for people over age sixty. Of the
eight million, 1.3 million would develop advanced macular degeneration
if no treatments were given to reduce their risk. AMD is the leading cause
of vision loss in people aged sixty-five years or more. Early forms of AMD
are characterized by deposits of extracellular material in the retina. These
deposits are known as “drusen.” Drusen are protein—carbohydrate-lipid
complexes present in most people diagnosed with AMD.

Odds of AMD with visual loss have been shown in numerous studies to
be less with increasing intake of DHA. Several studies that looked at the
relationship of fish intake with ‘late’ Age-Related Maculopathy (ARM) also
show somewhat slower progression with a greater intake of fish.

In 2013, the National Eye Institute (NEI) published results of a large study
that investigated whether daily supplementation with omega-3s, along with
nutritional a supplement containing beta-carotene, Vitamin C, Vitamin E,
zinc and copper would further reduce the risk of AMD progression among
study participants with early signs of macular degeneration. By adding
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omega-3 they reduced the risk of AMD progression by an additional twenty-

five percent among a similar population.

Diabetic Retinopathy

Diabetic retinopathy is the most common retinal disease among residents of
the United States aged eighteen to fifty-five. That equates to approximately
5.3 million individuals, with some twenty-four thousand people becoming
blind each year by the disease. Diabetic retinopathy is due to both excessive
new blood vessel formation and neural degeneration. Omega-3s, both EPA
and DHA, have been shown to reduce associated inflammation, excessive
blood vessel growth, and blood clotting from diabetic retinopathy.

The fish oils, EPA and DHA, also appear to have myriad effects on the eye.
DHA, when combined with Vitamin A, has been shown to slow progression
of retinitis pigmentosa (RP), an inherited, degenerative eye disease that

causes severe “tunnel vision” impairment in certain patients.

Dry Eye Disease

Dry eye disease (DES) is prevalent and increasing in incidence, especially
with advancing age. Dry eye is a serious detriment to a patient’s quality
of life, and many millions are spent on over-the-counter lubricants and
drops. Inflammation plays a significant role in DES. For example, increased
concentrations of cytokines (inflammatory markers) have been found in the

tear film of dry eye patients.

From a prospective, randomized study in 2013, researchers evaluated
two hundred and sixty-four patients with dry eye. The treatment group
received 650mg EPA and 350 mg DHA daily for three months. The results
showed sixty-five percent improvement in the treatment group. There was a
significant eye examination changes in the omega-3 group.
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Skin Health and Omega-3

Our body contains up to seventy-five percent water, if it was not for our
waterproof skin layer we would never be able to survive. Although our skin
is mostly waterproof, the cells that make up the deeper layers also need
proper hydration. In addition to maintaining proper hydration, a balanced
diet is critical to skin cells functioning properly. Omega-3s are critical to the
structure and function of skin cells.

Omega-3s need to be replaced in our diet frequently due to rapid skin cell
breakdown. Skin cell oxidative damage and death occurs from environmental
factors such as UV sunlight, smoking and other pollutants, as well as from
an unbalanced diet (excessively inflammatory), lack of exercise, stress, and
illness. Oxidative production of free radicals can lead to accelerated skin
aging. Free radicals promote oxidation of skin cell DNA, proteins and lipids,
including omega-3s, which damage intracellular structures.

Omega-3 fatty acids bolster the skin cell membrane of the epidermis layer of
skin. By doing this, omega-3 fatty acids in the membrane can improve cell
function to improve the ability of the cell to hold onto water. Therefore, if
the skin cell holds onto water, it leads to moister, softer skin, which promotes
wrinkle prevention. Omega-3 fatty acids contribute to the upkeep of the skin
cell membrane, improving the texture and quality of skin.

Inflammation of the Colon

Ulcerative colitis (UC) and Crohn’s disease (CD) are chronic idiopathic
(i.e., the cause is unknown) inflammatory disorders of the gastrointestinal
tract, collectively termed as Inflammatory Bowel Diseases (IBD). Crohn’s
disease (CD) is a condition of the intestinal tract that can present at any age
and result in significant abdominal pain and unwanted lifestyle changes. It
is characterized by chronic intestinal inflammation that can be chronic or
with periods of exacerbation and remission often related to stress or some
other environmental trigger. New research shows intestinal bacteria play a

role, and natural treatments that include both probiotics and omega-3 have
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shown to help. Omega-3 has numerous actions to reduce inflammation, such

as seen in the bowel of Crohn’s disease patients.

Randomized placebo-controlled studies that evaluated the effect of daily
intake of capsules containing omega-3 to maintain remission in Crohn’s
disease were recently reviewed in 2014. The six studies of one thousand
thirty-nine patients found a benefit for omega 3 fatty acids over placebo in
preventing relapse of disease at one-year period. There were no serious side
effects in any of the studies.

Ulcerative colitis can generally involve a larger area of the intestinal tract and
may present with more severe symptoms. Studies investigating the benefits of
omega-3 have been mixed, but a significant benefit with fish oil was found in
the subgroup of patients at high risk of relapse resulting in fewer recurrences
over the duration of the study.
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CHAPTER

9

Understanding Omega-3
Research: What to Believe?

We are bombarded daily by the media with information overload. Eventually
many tune out and focus only on what directly affects our own lives. Those
in the media know this and often promote health related news as “critically
important” or “breaking news”. Sometimes the information is important
and action is needed but often the sensational headlines lead to wrong
conclusions and even fear that can be harmful. The most impactful stories
the scare”. Just fill in the blank: Tylenol® scare, Swine Flu scare,
contaminated meat scare, Zike virus scare. Each one draws instant attention
and interest from the now “scared” public. Scientific journals also know that
“scare” stories will be covered by the media, and that some obscure journal

for the lay public will make the news.

You Be The Judge: The Facts behind Prostate
Cancer and Omega-3 Fatty Acids

In July 2013 a study was published that caused a media frenzy. The headlines
screamed: “Men who take fish 0il omega-3 supplements at seventy-one percent
higher risk of prostate cancer” and “Fish oils may raise prostate cancer risks,
study confirms.” Media reports went on to report the author’s conclusions
that “fish oil supplements and other nutritional supplements are dangerous

and harmful”.
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Not only was this a poor study there are dozens of other studies—even one
from this study’s primary author—showing omega-3 fish oil is actually
beneficial for prostate health. Once scientists from around the world began
to dissect the study they found major errors that made it hard to believe it
was even published. First, the investigators used unrelated data from an older
study by another group of scientists, not even investigating omega-3s, which
had started over ten years prior. It was a study to determine the possible
benefits of selenium and Vitamin E to prevent cancer. Of the over thirty-
five thousand men in this other study, which started in 2001 and ended in
2007, eight hundred and thirty-four were diagnosed with prostate cancer.
Those with cancer were then subdivided into low-grade (684) or high-grade
cancers (156). Of the original thirty-five thousand five hundred men (less
than 0.004 percent), were found to have the high-grade prostate cancer. As
part of this older study, one blood sample was obtained on these men after
their cancer diagnosis in order to test for various types of fatty acids, like
omega-3s, in their blood.

Using the results of this one blood test the authors found that trans fats
(which are also know to contribute to blood vessel disease and is not fish
oil) were higher in those found to have cancer. Additionally they found
DHA and EPA, which are found in fish oil, were not significantly higher
in those with cancer. What they did find was the total omega-3, which is
found in flax seed, walnuts, most types of fish and seafood, grass-fed beef
and tofu, was higher in those that now had prostate cancer.

Despite this being only one blood test and with no records of actually how
much and of what source these men obtained omega-3, the media headlines
singled out fish oil as the cause of this cancer. As one critic to the study asked,
“How do we know that prostate cancer itself is not responsible for the elevation
in omega-3"? “Doesn’t cancer kill cells and release the cell membranes into the
blood and aren’t cell membranes made of omega-3?

Now you be the judge. Was the media right to print these headlines? Were
the author’s conclusions valid? Was the media right to single out fish oil
and yet no record of fish oil use as a supplement was recorded? Are there
other facts about this study that are being missed and should they have

65



JOSEPH C. MAROON, MD, FACS AND JEFF BOST, PAC

been reported? Should we ignore decades of studies indicating omega-3 and

prostate cancer prevention and the other health benefits of omega-3 fish oil?

Read theses “facts” below and you decide.

Facts — Not Reported by the Media

1.

66

The study did not report, nor did they ask their subjects, whether or
not they consumed fish oil supplements, fish, seafood, or any other
type of omega-3 fatty acids in their diets.
The study concluded that omega-3 fatty acids enhanced prostate
tumorigenesis (tumor cell formation) and yet did not show that
prostate cancer was in fact caused by omega-3.
The study found that trans fatty acids (TFA) were higher in
prostate cancer subjects, yet despite this, it concluded that the total
omega-3 caused an increased cancer risk even though there was no
documentation of the subjects ingesting omega-3s or fish oil.
The media never reported that the study had found that both low
and high grade prostate cancer groups also had had a higher prostate-
specific (PSA) score (which is a marker for existing prostate cancer),
nor that a greater proportion of first-degree relatives with a history
of prostate cancer prostate cancer ended up with cancer compared
with non-cancer controls.
The same study authors published a study in 2011 that looked
at a larger number of prostate cancers and fatty acid blood levels
using data from the Prostate Cancer Prevention Trial and found no
relationship to total omega-3 blood levels and the one thousand eight
hundred and nine reported cancers found in this study.
The study authors based all of their results on only one blood test
done at the time the prostate cancer was diagnosed. Consider the
following:

a. Does cancer itself alter dietary fatty acid levels? — YES

b. Does a single meal of fish significantly raise total omega-3

levels before a blood test? — YES
c.  Does your omega-3 level change week-to-week and month-to-
month based on your diet? — YES
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7. The levels of omega-3 found in this study were about forty percent
of what would be expected for a person who would normally take
fish oil supplements. Therefore:

a. The author’s statement that “fish oil supplements and other
nutritional supplements are dangerous and harmful” is most
likely FALSE since the subjects were most likely not taking
fish oils supplements.

8. If the subjects were actually not taking fish oil supplements, then
what was the source of their omega-3? — Unasked and Unknown

9. Media reports generally ignored multiple studies with more
recent data that have shown reduced rates of prostate cancer in
populations with diets rich in omega-3 polyunsaturated fats.

10. Finally, toxicity data submitted to the FDA for prescription omega-3
products for Lovaza®, now a $1.2 billion per year prescription fish
oil, did not suggest mutagenic, genotoxic or carcinogenic potential.

Perhaps the most interesting facts overlooked by the media are the numerous
other studies published by the lead author Theodore M. Brasky on the
benefits of fish oil. In a study published in January 2013 he found that DHA
and non-fried fish consumption provided a benefit in the primary prevention
of pancreatic cancer. In another study evaluating post-menopausal women
and the risk of breast cancer he concluded that “trans fatty acids and linolenic
acid (omega-6 EFA) was positively associated with increased risk of breast
cancer and intake of EPA and DHA fatty acids reduced the risk”. How could

omega-3 go from preventing cancer to causing it?

This was a poorly designed study. Using data from another study, not knowing
their subject’s fish oil use or fish consumption and drawing conclusions
based on one blood test results, which can change daily, is inappropriate and
misleading. Yet these results were widely presented in the media as scientific
fact. Pronouncements by the media and certain researchers served only to
scare the public and distract from the positive health results of thousands of
other research trials that have demonstrated consistent, positive results from
the use of EPA and DHA from food and supplement sources. The greatest
danger following a such a study, and the subsequent media’s fear mongering,
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would be for the public to stop taking fish oil without getting the complete
story we and others have provided.

What Omega-3 Fish Can and Can Not Do

In another article published in March 2014 in The Journal of the American
Medical Association (JAMA) authors who were investigating the use of
vitamins and omega-3 supplements for the treatment of age-related macular
degeneration, a type of eye disease, reported an unrelated finding about fish
oil and heart disease. In their conclusion they reported that those subjects,
average age of seventy-four, that were give a daily fish oil supplement
designed for eye disease, did not reduce cardiac event (such as heart attack
and congestive heart disease) in those who already had heart disease!

This was amazing news and the media blasted headlines everywhere, “Study
Finds No CVD Benefit With Omega-3 Fatty Acids,” “Studies question fatty
acids’ heart benefits,” and “Supplements Didn’t Reduce Heart Disease in
Elderly”. Only rarely was it reported this was an eye disease study, the dose of
the fish oil was for eye health, or that only the subjects who had preexisting
cardiovascular disease showed no benefits. And to make matters worse, due
to the study size, they could only predict a benefit of greater than twenty-five
percent. Therefore, any benefit from fish oil less than twenty-five percent
could not be discovered. The public was again left with only half-truths and
cynicism as to the real benefits of omega-3 supplements that the American
Heart Association and many cardiologists now recommend for their patients.

This brings us back to the concept of disease prevention and maintaining
wellness. Imagine you are sevety-four years old, living your whole life as a
two-pack per day smoker, and you are told to take this pill every day and to
keep smoking, and all your disease risks from smoking would be reduced by
at least twenty-five percent or more. You would immediately recognize this
as a laughable claim and realize it is impossible. Why? First you have most
likely smoked for fifty years, you know you already have shortness of breath
and other smoking related problems and you are going to continue to smoke,
so how could any pill (or dietary supplement) stop the effects of smoking?
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Whether its smoking or heart disease, taking prescription medications or
dietary supplements rarely works miracles to reverse long-standing disease,
especially if the underlying lifestyle factors have not changed. A smoker
knows in order to improve his or her health they have to stop smoking. The
same is true with most chronic health conditions. It requires a comprehensive
approach, first to refrain from unhealthy lifestyle choices and then to
start using the tools known to improve your health. Exercise, improved
diet choices, weight control, reducing stress and toxins is the first line of
prevention, followed by dietary supplements known to help reduce the risk
of disease from starting in the first place. This means starting NOW! Like
money earning interest in the bank, the earlier you begin to realized that
your choices today will pay big dividends and affect your health for the rest
of your life the better. This book is just the start of that journey to better
health. Fish oil supplements are just part of a healthy living plan that starts
with what you do right now. Our hope this book and the information you
now have can help you make the right choices!
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CHAPTER

10

Take This Advice to Heart

Fish Oil and Cholesterol Lowering Medication

I think it would be helpful to begin with a very brief overview of cholesterol

and triglycerides and how they relate to heart and vascular disease.
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Cholesterol is a naturally occurring fat made largely in the liver. Its
purpose is to build cell membranes, certain hormones, Vitamin D,
and other substances important to body function. While we get
some cholesterol from foods we eat, it is not the same as that which
our body makes. Cholesterol from food can cause blood cholesterol
levels to rise in some people, but it does not accumulate in blood
vessels or cause atherosclerosis (narrowing and hardening of the
arteries).

Cholesterol cannot circulate through the body on its own. It needs
to be carried by proteins such as LDL and HDL. What we call
“bad” cholesterol, LDL, is low-density lipoprotein. LDL transports
cholesterol from the liver to the cells. What we call “good” cholesterol,
HDL, is high-density lipoprotein. HDL transports excess cholesterol
from cells back to the liver to be broken down and eliminated.
Triglycerides are another type of naturally occurring fat and are
created from unused food calories and stored in fat cells. When
needed for energy, hormones trigger the release of triglycerides into
the bloodstream. These particles are also unable to circulate on their

own, and are carried through the body by VLDL, very low-density
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lipoproteins. Like cholesterol, triglycerides also contribute to
atherosclerosis.

e The “total cholesterol” included on blood chemistry laboratory
reports is the sum of LDL, HDL, and VLDL. While lab reports
include LDL and HDL separately, they typically do not show VLDL.
That explains why your total cholesterol score is higher than your
LDL and HDL when added together.

Cholesterol becomes far more toxic when reacting with free radicals in your
body oxidizes it. Oxidized cholesterol causes an inflammatory response in
the vessel wall, allowing for more cholesterol deposition. This inflammatory
response can be important in the development of heart attacks. Changing
the type of cholesterol in vessel walls to a non-oxidized, non-inflammatory
state would be beneficial, even if medication didn’t lower the blood level or
remove the cholesterol from the vessel walls.

It has long been established that high levels of total blood cholesterol along
with elevated levels of LDL can increase your risk of heart and vascular
disease. Because heart disease remains the number one killer of Americans,
for men and women, a huge portion of our healthcare dollars are spent on risk
reduction for this condition. In addition to not smoking and maintaining
normal blood pressure and weight, reducing cholesterol levels has been a

major focus to reduce heart disease risk factors.

Doctors have long advocated a low fat diet and exercise as the first steps
to reign in cholesterol, but like so many health problems, Americans often
would often rather just take a pill. In 1971 scientists in Japan discovered
a molecule that could block the production of cholesterol in the liver and
thereby reduce the overall amount of cholesterol in the body’s circulation.
That discovery has led to the development of the class of cholesterol lowering
drugs known as statins, which are now the most prescribed medications in
the history of the world.

Even before statins and other drugs were used to lower cholesterol, a number
of natural dietary supplements had been show to reduce cholesterol and
triglycerides. Among the first of these were molecules known as phytosterols.
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Phytosterols are derived from certain grains and seeds, and are also available
in dietary supplements. They have been shown to reduce cholesterol levels
and significantly impact the cause of most heart attacks and strokes. In fact
the U.S. Food and Drug Administration endorsed phytosterols “as part of a
dietary strategy to reduce the risk of coronary heart disease.”

Most recently research has shown that omega-3 fish oils have a significant
capacity to lower triglyceride and cholesterol levels. Fish oil has been shown
to significantly elevate HDL. In fact the evidence for fish oil’s ability to lower
triglyceride levels has been so strong that the FDA has actually approved a
prescription brand of fish oil to treat elevated triglyceride levels in humans.
Although approved as a prescription drug, many studies have shown that

non-prescription fish oil can also lower triglyceride levels, as well.

Many physicians have turned to fish oil and other natural remedies to further
reduce cholesterol levels beyond that of statins. In a 2005 study in Japan,
over eighteen thousand people with a history of coronary disease were asked
to take 1,800 mg of omega-3, EPA daily together with a statin. Based on a
significant additional reduction of cholesterol because of the added EPA fish
oil, the study subjects had a nineteen percent additional reduction in risk of
major heart events such as heart attacks.

Findings like this have inspired many physicians to use a natural treatment
such as fish oil to further reduce cholesterol levels without increasing the
dose of the statin. Despite its many benefits, statins can have significant
side effects. Statin therapy can cause muscle cramping, and in severe cases,
muscle breakdown can occur. Additionally, statins can deplete an important
antioxidant in the body called CoQ-10. CoQ-10 is needed for basic cell
function, that naturally diminishes as people age, and may be low in people
with heart conditions, diabetes, cancer, Parkinson’s disease, and other
conditions.

Other vitamins and supplements have also been used to lower cholesterol.
These include B-Vitamins, red rice yeast, soy and soluble fiber in addition to
omega-3 fish oils and plant phytosterols as previously discussed. The bottom-
line is, despite the warnings, as a society we are continuing to eat foods that

72




OMEGA-3 FOR OPTIMAL LIFE: WHY YOU NEED FISH OIL

will elevate cholesterol levels. For the foreseeable future statins will continue
to be used by healthcare providers to lower cholesterol levels and reduce heart
and vascular disease risk factors. The good news is there are also a number of
natural alternatives that can be used alone and as added treatment to statins.

If you have any medical condition and are on prescription drugs, including
statins, you should ask your healthcare provider before taking any additional
dietary supplements. Although safe for most people, some supplements can
have unwanted side effects if mixed with certain medications.

How's Your Blood Pressure?

It’s estimated that thirty-one percent of Americans are hypertensive, and
twenty percent have high blood pressure that has not been diagnosed. Because
there are no symptoms of this condition, it is not surprising that many people
are unaware that they have hypertension. The lack of symptoms is why
hypertension is known as “the silent killer”. Undiagnosed or improperly
managed hypertension can lead to several serious conditions including
aneurysms, coronary artery disease, heart failure, kidney failure, and stroke.

Of people who have sought treatment for hypertension, only forty-
seven percent are adequately controlled. There are a number of studies
indicating that getting more exercise, cutting back on sodium, and taking
fish oil supplements can reduce blood pressure, increase the efficacy of
antihypertensive drugs, and decrease the risk of cardiovascular disease. In
2014, P. Miller and colleagues published a very comprehensive analysis
of seventy rigorously controlled clinical trials and concluded that the
combination of EPA and DHA in fish oil is effective in reducing both systolic
and diastolic blood pressure.

Fish Oil and Heart Disease

There are many challenges in comparing the results of one clinical trial
to another. This is especially true if the patients or subjects who are being
evaluated are not hospitalized or confined to the study area. The vast majority
of trials conducted throughout the world are conducted among people who
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are living at home. Even though different research teams might be studying
the exact same treatment, and following identical procedures, their results
and findings might vary. One could write volumes on all the variables that
might possibly affect the outcome of clinical trials, but, for your benefit, I'll

be brief.

The average age of each group is likely to be different. If the studies are
in different countries, diets are surely different. People’s individual eating
habits and patterns within a country will be different. What about their
genetic makeup? What about members of different cultures within a
country’s population? Do participants exercise similarly? Do they all work?
How stressful are their jobs? What about vitamins, supplements and other
medications people might be taking? Researchers try to adjust for subjects’
level of education and other known variables, but the playing field typically
turns out to be uneven.

That’s the bad news. The good news is that researchers have a reliable way of
analyzing data from several trials, even if the trial’s methodology or subject’s
profiles weren’t identical. The process, known as meta-analysis, enables
researchers to spot patterns of similarity, or other interesting relationships
that may come to light in the context of multiple studies.

M. Casula and colleagues published the findings of one such meta-analysis in
2013. The research team looked at reported on eleven studies, which included
over fifteen thousand patients. In total, they reviewed three hundred and
sixty reports and concluded that their “results provide further evidence on
the positive effect of omega-3 fatty acid supplementation administered with
dosage greater one gram per day for at least one year in preventing cardiac
death, sudden death and myocardial infarction among patients with a history

of cardiovascular disease”.
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CHAPTER

11

Effects of Diet on Your Health

Today we have more food choices than one could begin to imagine just a
few decades ago. Supermarkets offer an ever-increasing selection of healthful
fruits and vegetables, and along with them not so healthful packaged and
prepared foods. Magazines and TV cooking shows constantly tempt us
with intriguing dishes. Restaurants featuring food from every corner of the
globe saturate our big cities and suburbs, as well. Despite this cornucopia
of interesting, exotic, and delicious food, as we a nation we are not eating
better. In fact, many would suggest we are eating worse. One might say the
Western diet is a recipe for disaster.

The evidence surrounds us. Excessive body weight due to accumulated fat
is linked to coronary heart disease, high blood pressure, stroke sleep apnea,
Type 2 diabetes, high cholesterol, gallstones, reproductive problems, and
osteoarthritis. The National Institute for Health tells us:

*  More than two in three adults are considered to be overweight or
obese

¢ More than one in three adults are considered to be obese

*  More than one in twenty adults are considered to have extreme
obesity

*  About one-third of children and adolescents ages six to nineteen are
considered to be overweight or obese

*  More than one in six children and adolescents ages six to nineteen

are considered to be obese
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It Hasn’t Always Been this Way

Our hunter-gatherer ancestors’ limited meat supply came from low-fat wild
game as opposed to higher-fat domesticated animals. A larger proportion
of their diet came from fruits and nuts. Wheat and rice were not yet being
farmed, so carbohydrate intake was much lower. Also, hunting and gathering
meant a lot of walking— perhaps fifteen kilometers a day—and a lot of
work. In his book, “The Story of the Human Body: Evolution, Health and
Disease”, Daniel Lieberman refers to forensic evidence that our Stone Age
ancestors were free of many diet-related diseases that plague us today, such
as tooth decay and type 2 diabetes.

In 1822, the average American consumed about nine grams of sugar a
day. That’s about two teaspoons and less than a third of an ounce. Today,
according o the U.S. Department of Agriculture, we consume between one
hundred and fifty to one hundred and seventy pounds of sugar a year! Per
capita use of flour and cereal products was one hundred and thirty-eight
pounds in the 1970s. By the turn of this century, average consumption
increased about forty-five percent to reach two hundred pounds. It is known
that high intake of simple sugars, wheat and other grains, as well as a
dietary imbalance between omega-3 EFAs and omega-6 EFAs all contribute
inflammation.

How Do We Know When We're Overweight?

An extra five or ten pounds on a typical adult body might make one’s clothes
a little tight, but that would not be considered overweight. With diet and
exercise that problem could be resolved in a month or two; sooner if need
be. Overweight and obesity are loosely defined as body weight that is higher
than what might be considered healthy for a given height. To identify exactly
where people fit on the normal weight to obesity spectrum, we use the Body
Mass Index (BMI). This guide, widely used by healthcare professionals,
uses a formula based on height and weight to determine what percentage
of one’s body is fat. The following chart applies to adults. It’s a good tool to
assess where you are and to establish a goal for weight loss. (The Centers for
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Disease Control and Prevention website has a calculator to determine BMI
for children and teens.)

Body Mass Index for Adults

Helght 21] 22 23] 24 25] 26
4'10" 100| 105 110| 115 119| 124
5'0" 107 112 118 123 128] 133
5'1" 111 116 122 127 132 137
5'3" 118| 124 130| 135 141 146
55" 126 132 138| 144 150 156
57" 134 140] 146 153 159] 166
5'g" 142 149 155 162 169 176
511" 150] 157 165] 172 179] 186
6'1" 159| 166 174 182 184| 167
5'3" 168| 176 184 192 200] 208|

Once you've found your weight, move to the top of that column to determine
your BML

What Does Body Mass Index Mean?

BMI
MNormal

18.5-24.9 weight

T Overweig
25.0-29.9 ht
30.0-39.9 Obese
40.0 and Extreme
above obesity
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Summary

Summary of Omega-3 Fish Oil Benefits

There are now thousands or articles and placebo-controlled clinical studies
in a variety of inflammatory conditions and diseases demonstrating the
human health benefits of omega-3s, both EPA and DHA. Nearly all have
shown that supplementation with omega-3s has significant benefits with
regard to changes in signs, symptoms, and disease outcomes. Omega-3s have
synergistic action with other anti-inflammatory treatments and can often
allow lower doses of anti-inflammatory medications. In some cases even

eliminate the need for NSAIDs.

Unfortunately Americans don’t get enough omega-3s in their diets. A study
done by Harvard researchers in 2009 estimated that over eighty percent
of Americans are deficient in dietary sources of omega-3. The researchers
concluded that over ninety-six thousand people will die annually due to
complications (mostly heart related) associated with omega-3 deficiency.

Patients with various mental illnesses, including depression, attention-deficit/
hyperactivity disorder, along with age-related dementia and Alzheimer’s
disease have benefited from higher levels of omega-3. Although the
mechanisms of action in these conditions are not fully clear, they are most
likely related to the effect of omega-3s modulating the immune system,
interacting with the inflammatory response, improved synaptic function
and providing the needed cellular membrane building block, DHA, to build
new nerve cells. Healthy vision and prevention of degenerative diseases of the
eye are also believed to benefit from adequate omega-3 for similar reasons.
Perinatal supplementation with omega-3s is critical, and benefits infant brain
and retinal development.

Other diseases that have benefited from fish oil supplementation are
inflammatory diseases such as macular degeneration, rheumatoid arthritis,
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Crohn’s disease, ulcerative colitis, psoriasis, migraine headaches, and asthma.
Chronic inflammation is considered a contributing factor to atherosclerosis
(thickening of blood vessel walls and reduction of blood flow). Numerous
studies have shown a positive effect of omega-3s in lowering the incidence
of ischemic heart disease and myocardial infarction, as well as the risk of
atrial fibrillation.

Omega-3 consumption also lowers plasma triglycerides, resting heart rate,
and blood pressure, along with improved heart filling and efficiency, lower
inflammation, and improved vascular function. The overall result is a
reduced risk of cardiac death for those with higher levels of omega-3. As
a result, the American Heart Association recommends intake of about one
gram of omega-3 fish oil for prevention of coronary artery disease and two
to four grams per day for people with high triglycerides.

Numerous studies investigating rheumatoid arthritis, inflammatory bowel
disease and dysmenorrhea, along with the study we published in spine
pain patients, demonstrate that omega-3 supplementation can significantly
benefit pain control. EPA/DHA supplementation reduces patient-assessed
joint pain intensity, morning stiffness, number of painful and/or tender
joints, and therefore reduces nonsteroidal anti-inflammatory drug (NSAID)
consumption.

A comprehensive review of the role of omega-3 supplementation in
inflammatory bowel disease, although outcomes have been variable, report
improved gut healing, decreased disease activity, decreased use of steroids,

and decreased relapse.

Because most Americans are deficient in this essential fatty acid, in our
opinion if you were to choose only one dietary supplement to take daily
it would be omega-3 fish oil. Not all fish oil supplements are the same.
Knowing how your fish oil supplement is processed, stored and what quality
measures and purity is found in each capsule are critical components when
buying a fish oil supplement. Ratios of EPA to DHA do matter when you are
concerned that your LDL cholesterol could be elevated from too much DHA.
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We hope with your new knowledge on the benefits of omega-3 fish oil you
develop our same passion to prevent disease before it begins. Taking fish
oil is a start, but you need to do more. Start today to make better lifestyle
choices by increasing your exercise, eating the right foods, avoiding toxins
and tobacco smoke, and controlling stress. With these four pillars you can
make the right choice for better health.
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MEDICINE

Fish oil's universal actions and benefits make it one of the best
choices for all Americans to influence their health for the better.
Taking fish oil as a supplement or as part of a healthy diet, along
with adequate amounts of exercise and stress reduction, can save
lives, prevent disease, and reduce our healthcare requirements.

In this book, we will discuss the latest science on the benefits
of omega-3's and how this special molecule can benefit every
organ in our body. We will also focus on how our body’s innate
natural protective mechanism, the inflammatory response, is
hijacked by our poor diet and lifestyle choices and contributes,
rather than prevents diseases of aging. We will give you the
information you need to make better choices when looking
for fish oil supplements and help you determine what dose of
omega-3's works best for you. We hope to lead you down a road
of exciting discovery, give you the tools to make better choices
and help you to die young... as late as possible!
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