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The Science of Inflammation & Immunity |
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For most of recorded human history the leading causes of death were infections
and physical trauma. The survival of humans depended upon a vigorous

immune — inflammatory system to survive in a harsh environment. Our environment
has changed dramatically, and so have the leading causes of death

Today, 60% of the deaths worldwide are from non-communicable diseases.
These diseases are not caused by an infection and are not transmissible from
one person o another. The leading causes of death are: heart disease,
diabetes, stroke, obesity, Alzheimer's disease, some cancers, and chronic
obstructive pulmonary disease. Less dramatic conditions which plague modern
man are the daily discomforts of life, chronic pain, depression, memory loss,
general cognitive decline, osteoarthritis, muscle fatigue and fibromyalgia.

Predictions by experts estimate that by 2020, fifty two million people will die
gach year from these non-communicable diseases. Seventy percent of American
adults take at least one prescription medication, fifty percent take two or more,
and eleven percent of the adult population takes an antidepressant.

The costs of treating these conditions and diseases, is enormous and rising
swiftly. Some experts predict the costs will be unsustainable. The lost
productivity costs billions of dollars. The diminution of the guality and quantity
of lives, and the human suffering due to these problems cannot be measured in
dollars.

The common pathology in all of these diseases and conditions is inflammation.

Inflammation

Inflammation, the biological response to injury or infection was first described
by the Roman Doctor Cornelius Celsus in the first century A.D. “Rubor et tumor
cum calore et dolore”; redness, swelling, warmth and pain, were listed as the

symptoms and signs of inflammation in his medical treatise, De Medicina.

The pathophysiologic basis of these four signs was not revealed until the mid-

1800°s. The invention and improvement of the microscope allowed scientists o
abserve the vasodilatation (redness), and the movement of fluid and white
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blood cells into the injured tissues (swelling), thus explaining two of the four
signs of inflammation.

The discovery that white blood cells consumed and destroyed bacteria
paralleled the advancement of the germ theory of disease, developed by Louis
Pasteur and Robert Koch.

The concept of immunity, both innate and acquired, along with the idea of
immunization came from the brilliant mind and hard work of Paul Ehrlich near
the end of the 19th century.

Or. Ehrlich developed methods to test agents that would ill bacteria without
harming the patient; he called this the “Magic Bullet”. He discovered and
developed the first successful treatment for syphilis which remained the
standard treatment unil the 1940°s, when penicillin was discovered.

Over the [ast 100 years the details of immunity and inflammation have been
elucidated to our present understanding of these critical and complicated
processes. The identification of various classes of inflammatory mediators, the
pathways that control their production, and the mechanism of action on tissues
and cells has continued to advance our understanding of inflammation. Hosts of
diseases that once were feared are no longer a threat because of wide spread
immunization and antibiotics.

It was said in the past “to know syphilis is to know medicine”, because it
involved so many organs and tissues. In Dr. Ehrlich’s time syphilis was
rampant, in addition, one fifth of all Germans died of tuberculosis. The concept
of controlling communicable diseases was in its infancy. Public health
Measures were just beginning to be conceived.



98 asantae

Advancements in public health, Sanitation, immunizations and antibiotics led
many physicians to believe that man’s battle aoainst disease had been won.
This mid-20th century optimism was dampened by the observation of the
increase in noninfectious chronic diseases. These hecame known as the
“diseases of civilization” and now constitute 0% of all diseases worldwide.
These non-communicable diseases are all associated with inflammation. So
while science has dramatically assisted acute inflammation with antibiotics
and immunizations, another kind of inflammation has moved to the forefront in
causing death and disability. [t might be said today that “to know inflammation
i$ t0 know medicine”.

We know that immunity — inflammation has three basic phases; recognition,
response and resolution.

RECOGNITION

Itis the duty of the immune System to recognize bacteria, viruses, noxious
chemicals, physical injuries, cancer cells, and then send signals to the
responders to take action to eliminate or neutralize the threat posed by these
inciting agents.

There are two types of immune surveillance. first is innate immunity, a general
response to any inciting agent; bacterial, viral, chemical or physical. When a
threat is recognized the immune cells” produce and send out chemical signals
called cytokines. These unigue cytokines recruit and activate the white blood
cells to eliminate the threat, and cause the blood vessels to expand to carry the
cells and nutrients to the area of injury. We are born with this innate immunity,
and carry it with us throughout our lives. The cells and antibodies that are
constantly on the lookout for threats are located in all tissues, but are
particularly prominentin areas of our hody where we are exposed to the
external environment and all its threats.

Those tissues and organs that interface with the external environment are
surprisingly large.

The firstinterface to the external environment is the skin. The surface area of
the skin in an adult human is somewhere near 1.5 to 2 m? about b feet by 5
feet. The skin is a complicated organ protecting us from the external
environment, controlling our temperature, producing vitamin 0 when exposed to
the sunlight, and keeping our fluid balance stable. Basically it keeps things in
and keeps things out.

The skin containg over one thousand different kinds of bacteria. There are
about 15 million bacteria per square inch of the skin. The innate immune cells
monitor for the presence of pathologic bacteria and do not respond to the
nonpathogenic, normal bacterial flora of the skin.

The third area of exposure, the respiratory tract, contains similar cells that
monitor what enters the lungs. This begins in the nose which filters and warms
the air. The tonsils are a huge repository of immune cells ready for action.
There are about 1500 miles of small airways, 500 million alveoli with a surface
area of 70 min the respiratory System. Seventy square meters is
approximately the size of nice two bedroom apartment. We take in and breathe
out some 16,000 gallons of air every day. That air contains all kinds of
nollutants, toxins, bacteria and viruses. In the alveoli, the air and the blood are
separated only by a very thin membrane; this makes an easy portal for
pathogens to enter our blood stream.

The challenge to the immune system is obvious. The airways are rich with
innate immune cells, which because of their location on the front lines, can
recognize and respond quickly.

The third area of exposure to the external environment s the gastrointestinal
fract. Everything we eat and drink, clean or dirty, gains entrance to the Gl tract.
This oroan has a surface area the Size of a football field. There are trillions of
bacteria in our gastrointestinal tract, some good and some bad. Therefore, once
a0ain, our immune system must monitor and defend against the pathogenic
microorganisms while ignoring the normal beneficial flora. The gastrointestinal
{ract must also recognize and defend against toxic substances that we might
ingest. This process actually beging in the mouth with immunoglobulin,
identifying threats and signaling for a response if needed. The entire Gl tractis
lined with specialized immune cells that can quickly recognize and respond to
any threat.

The second line of defense is our acquired immune System. We acquire the
ability to recognize pathogens by being exposed to them or by being immunized
anainst them with an inoculation that stimulates rapid recoonition the next time
that pathogen is present. The acquired immune system generally is activated
after the pathogen has entered our system. The acquired immune system
depends on antibodies to recoonize bacteria, viruses, chemicals and abnormal
cells that may be harmful. The antigen — antibody reaction triggers signals that
marshal the responders to meet the threat.

Recognition is therefore the critical first step in our defense, and needs to be
quick and accurate to produce the communicating cytokines that signal the
responders. The acquired immune system must have the ability to recognize
threats and quickly produce antibodies to recognize the threat the next itis
encountered. Only a healthy immune system can do this efficiently.

RESPONSE

The cytokines produced by the immune System act on the local tissues to
induce the blood vessels to dilate, bringing more oxygen and nutrients, to cause
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the white blood cells to migrate out of the blood vessels into the target tissues,
and to cause leakaoe of fluid into the target tissue. The cytokines also recruit
white blood cells from the circulation into the tissues to destroy the threat. In
the case of sterile injury, without infection the acute inflammation prevents the
colonization of opportunistic bacteria and begins removing damaged cells.

The cells that respond are the white blood cells; we can call them first
responders. There are a variety of first responders, firemen, police,
paramedics, ambulance personnel, and then the cleanup crew. We could also
compare them to an army; not only do they respond to emergencies, they are
always on patrol, oathering intelligence, planning and preparing for an
invasion, they are also actively on defense, Stopping small incursions, not just
passively waiting for a disaster.

The main types of cells are; neutrophils, eosinophils, basophils, lymphocytes,
monacytes and macrophages. Each has its functions, much like the different
types of soldiers or first responders. They all work together and can
sometimes do the duties of another, by changing functions.

If the response is delayed, the pathogens have more time to reproduce and
create more damage. If the response is weak in proportion to the threat, more
damage occurs. If the macrophages and phagocytes and killer T cells do not
function properly, the injury, infection or cancer cells can overwhelm all of the
defenses.

RESOLUTION

It is now understood that resolution and repair of the damaged tissues is an
active process triggered by the elimination of the offending agent. It was once
thought to he passive, but resolution is actively controlled by other unique
cytokines. Delay in resolution allows for continued damage and destruction of
the tissue that was injured. As part of the repair process, some cells produce
enzymes that break down the injured tissue $o it can be properly repaired.

If resolution is not accomplished, continued destruction occurs, and healing is
never allowed. Some scientists have called this low grade inflammation; some,
chronic inflammation. Early in the discovery of this ongoing, low-grade
inflammation, it was noted to be associated with obesity and metabolic
syndrome so the term “Meta-inflammation” was coined.

As the science studying inflammation advanced, it became evident that delayed
resolution was the mechanism for all the diseases associated with
inflammation. The term “Resoleomics” was introduced to define the study of
inflammation that does not properly resolve.

Non-Resolving Inflammation

Non-resolving inflammation is associated with atherosclerosis, obesity, cancer,
chronic obstructive pulmonary disease, asthma, inflammatory howel disease,
neurodegenerative disease, rheumatoid arthritis, and diabetes.

The autoimmune diseases, of which now there are almost 80, are also examples
of non-resolving inflammation. These include: ankylosing spondylitis, Crohn’s
disease, type 1 Diabetes, Graves” disease, multiple sclerosis, rheumatoid
arthritis, scleroderma, and ulcerative colitis, just to name a few.

The failure of inflammation to resolve, causing tissue damage and destruction,
is displayed most graphically in those patients with severe rheumatoid
arthritis, butis present in all of them.

Non-resolving inflammation is often promoted by the very medications we give
o relieve the symptoms of inflammation--namely the anti-inflammatory drugs
called non-steroidal anti-inflammatory drugs (NSAIDS). By inhibiting the COX-1
and the COX-2 enzymes, these medications reduce the pain, but they can delay
the trigoers for resolution, actually impeding the healing. These medications
are called anti-inflammatories, but in reality they only treat the symptoms of
acute inflammation, mostly the pain and fever. They truly do not favorably alter
the process; in fact they inhibit its resolution.

The treatment of the symptoms of inflammation, mostly pain and fever, has led
o2 host of anti-inflammatory medications. These medications, both
prescription and over-the-counter, are the most widely consumed medications
in the world. They are all designed to interfere with certain areas of the
inflammatory cascade, with the goal of reducing pain associated with
inflammation. In the United States this is multi-billion dollar expenditure. Worse
than that, there are at least 16,000 deaths and over 100,000 hospital
admissions annually from complications of these anti-inflammatory
medications.

While we have certainly modified our environment for the better with
sanitation, public health measures, immunizations, modern trauma care and
antibiotics, there are new challenges to overcome in our modern environment.
e are now exposed o a host of new man created chemicals, used in
agriculture, modern food processing, clothing, and everywhere, both at home
and at work. Seventy two percent of modern food types are new in the last 40
years, many containing some of these new chemicals. Changing environments
and modern food processing have led to subtle but significant nutrient
deficiencies. Psycho-emotional stress has increased as traditional emotional
ties and stability have decreased and new challenes are presented by societal
changes and information overload. This angoing Stress activates inflammatory
cytokines and can lead to the depletion of our immune resources.
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Could it be that we have taken the wrong approach o non-resolving
inflammation?

How can it be that inflammation, which is critical for our Survival, even now in
modern times, has turned against us?

How can it be that our defense against pathogens and injury has turned
festructive?

How can it be that in spite of taking billions of dollars” worth of antr-
inflammatory medications we have all of these diseases and conditions?

Could it be that we have taken the wrong approach o non-resolving
inflammation?

WWe can take a new approach; instead of interfering with inflammation; we can
support and enhance it with science based supplementation. With support and
enhancement we can ensure competent, complete and swift, recognition,
response and resolution in spite of our modern challenges.

The best anti-inflammatory is the swift, sure and complete recognition,
response and resolution o any threat.

While we cannot eliminate all the threats to our immune System posed by;
1) stress from our modern environment
2)  unknown chemicals in processed food
3)  unknown toxins, bacteria and viruses
&) unknown nutrient deficiencies
WWe can improve the efficiency of our immune System by reducing the
challenges of consuming excessive amounts of inflammation causing simple
carbohydrates, and increasing our physical activity.

I 2 is this new approach, science based supplementation, supporting the
immune system to enhance the recognition, the response and the resolution of
challenges that result in inflammation; not suppressing and interfering with the
healthy process.

Synergistic Ingredients

Beta glucan
Primes and strengthens key white blood cells throughout the entire immune
system.

Reishi mushroom extract
Increases the number and activity of natural killer cells, critical for cancer cells
surveillance. Acts synergistically with Beta Glucan activating immune cells.

Prickly pear extract
Ancient diabetic remedy. Reduces blood sugar, assisting white blood cell
activity aoainst bacteria and viruses. Powerful antioxidant.

Tart red cherry extract
Antioxidant powerhouse. Reduces pro-inflammatory cytokines.

Elderberry extract
Used for thousands of years as a remedy for flu, allergies and respiratory
health.

Cinnamon
Traditional medicine used cinnamon for its antiviral and blood sugar stabilizing
ffects.

Resveratrol
Plants produce the stilbenoid, resveratrol when attacked by bacteria and fungi.
Human research is focused on its anti-aging effects.

Green tea extract
Green tea catechins are powerful free radical scavengers.

Astralagus root
Well known immune modulator because of its effect on cytokine production and
activity.

Curcumin

Curcumin has heen called “India’s solid gold” because of its many health
benefits. Thousands of years of use firm curcumin as a powerful immune
regulator.
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