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Autoimmune Pain, Insomnia, Fatigue
And Depression Uncovered

An autoimmune disease results from an immune response attacking the body’s own cells and tissues, a
condition that affects millions of Americans. We know very little about what triggers them or how to prevent
them from occurring, however we do know what happens to the body and possible ways to minimize
symptoms and improve quality of life.

There are more than 80 illnesses caused by autoimmunity, including Type 1 Diabetes, Lupus, Rheumatoid
Arthritis, Lyme’s, Crohn’s, Chronic Fatigue Syndrome and Fibromyalgia. Though autoimmune diseases affect
different organs of the body, they share such symptoms as fatigue, insomnia, depression, pain and headaches.

FATIGUE

Autoimmune diseases are generally categorized by an over-expression of immune markers called cytokines.
Cytokines regulate the intensity and duration of the immune response. Tumor Necrosis Factor-alpha (TNF) is
an important cytokine in immunity and inflammation. In case of a virus or bacteria invasion, our body responds
by activating TNF. TNF helps not only fight the pathogen (virus, bacteria, etc.), but it also makes us feel
fatigued'. The fatigue is a defense mechanism, essentially preventing us from compromising our immune
system further. When we have the flu, we just feel like sitting on the couch and watching TV. That feeling is the
TNF-alpha working. If we did not feel terrible, then we might go out, run a marathon, and compromise our
immune system even further.

Overproduction of TNF has been implicated in chronic fatigue prevalent in those with autoimmune diseases?.
It is interesting to note that, in spite of their active involvement in immune responses to injury or infection,
overproduction of TNF and other cytokines leads to sleepiness, fatigue, poor cognition, and enhanced
sensitivity to pain?®.

TNF-inhibiting drugs have been popular treatments for autoimmune diseases such as rheumatoid arthritis.
However, these drugs carry warnings about increased risk of infection due to the body’s decreased TNF
immune response?.

TNF generates free radicals called superoxide anions®, which enable TNF to attack infections. However, as
excessive amounts of superoxide anions accumulate in the body and overwhelm our antioxidant system,
superoxide eventually leads to inflammation. Evidence suggests that increased production of superoxide
anions can break down cartilage and bone®.

The Science of Bone/Joint Problems
How Excess TNF-alpha Can Affect Bones And Joints

Nitric Oxide» Peroxynitrites Bone/Joint Problems

The damaging free radicals—called Reactive Oxygen Species (ROS)—can cause inflammation all over our
bodies, from our joints to our heart. They can also deplete Tryptophan and serotonin levels, which leads to
insomnia, depression and headaches.

So, could quenching the superoxide free radical limit inflammmation and arthritis? Could it limit Tryptophan
and serotonin depletion, insomnia, depression and headaches? Could it function like TNF-inhibiting drugs,
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but without compromising the immune system? We would like help finding the answer to these questions.

INSOMNIA

In addition to Tumor Necrosis Factor-alpha (TNF), an inflammatory cytokine called Interferon-gamma
(IFN-gamma) is also commonly over-expressed in autoimmune diseases’. Over-expression of either TNF or IFN
can eventually lead to insomnia.

TNF and IFN synergistically act to break down Tryptophang. On one hand, this Tryptophan depletion is an
immune defense mechanism to help halt the growth of bacteria. On the other hand, it can lead to insomnia
because Tryptophan starts the natural sleep cycle.

As night falls, the brain begins converting Tryptophan to serotonin, serotonin to melatonin, and then you
fall asleep.

The Science Of Sleep
A Natural Process That Begins With Tryptophan

Serotonin Melatonin Sleep

So many people with autoimmune diseases may not just coincidentally have insomnia. The insomnia may be
related to the constant over-expression of TNF and IFN (chronic inflammation), and the degradation of Tryptophan
and serotonin—the first two crucial steps in relaxing and restorative sleep.

All this knowledge raises the question: Are people with autoimmune disorders “typical” insomniacs or are they
simply “Tryptophan and serotonin deficient?”

DEPRESSION

One of the first keys to understanding depression is that Tryptophan is the precursor to serotonin.

Without Tryptophan, there can be no serotonin. This is important because serotonin plays a crucial role

in healthy sleep, appetite control, addictions, and generating positive feelings of well-being. In fact, popular
antidepressants called Selective Serotonin Reuptake Inhibitors (SSRI) try to prevent the reabsorption
(reuptake) of serotonin by nerve cells so that more is available in the brain.

Serotonin is a neurotransmitter. It operates in the Central Nervous System (CNS). Due to the effect of inflammatory
cytokines (i.e., TNF and IFN) on serotonin in the CNS, it is easy to see why those with autoimmunity suffer
from insomnia and depression®'©. Continued immune signaling to the brain (as in autoimmunity) can lead to
the worsening of sickness and the development of symptoms of depression.

Nearly one-third of Americans take antidepressants (such as SSRIs), which help the brain use serotonin more
efficiently. However, crucial to maintaining healthy serotonin levels is Tryptophan". Other ways to maintain
healthy serotonin levels are through stress-relieving activities like positive social interaction, meditation and exercise.

It should be noted that women take more antidepressants than men do®? and that women suffer from chronic
pain in greater numbers than men do®. We will cover this gender disparity in a future newsletter.
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PAIN
What about pain? How does pain begin?

Pain begins with highly damaging excess free radicals called Reactive Oxygen Species (ROS)*. They include
superoxide anion, hydrogen peroxide, and peroxynitrites. Nitric oxide is also involved with ROS.

These excess free radicals overrun the body’s antioxidants and generate inflammation®™. This begins the
breakdown of tissues (cartilage, bone) and health problems involving our heart, brain or joints.

The Science Of Health Problems
How Free Radicals Can Affect Your Health

Oxidative Stress Inflammation Health Problems

There is a big correlation between autoimmunity and arthritis, or general joint pain®. This could be due to the
following cascade of events:

The Science of Bone/Joint Problems
How Excess TNF-alpha Can Affect Bones And Joints

Nitric Oxide » Peroxynitrites Bone/Joint Problems

Those over-expressed cytokines in autoimmunity generate ROS free radicals like superoxide anion. Superoxide
reacts with nitric oxide to form peroxynitrites, which then breaks down bone and cartilage.

Excess free radicals are caused by poor diet, stress, disease, sickness, injuries, age, pollution, smoking, chemicals,
obesity and inadequate exercise. To combat excess free radicals we can stop smoking, start exercising, lose
any extra weight and consume many fruits, vegetables and grains loaded with antioxidants. We can also fight
excess free radicals with our own body’s natural antioxidants. It is these internal antioxidants—superoxide
dismutase (SOD), glutathione peroxidase (GPx), and catalase—that have shown a novel path to pain reduction,
as well as joint protection” .

GliSODIn® is a novel superoxide dismutase (SOD) that boosts all three antioxidant enzymes. GlIiSODIn® is orally
absorbable as a dietary supplement.

HEADACHE/MIGRAINE

Women are nearly three times more likely than men to have migraines. Approximately 28 million Americans
have migraines. Many migraine treatments target brain serotonin because numerous studies have implicated
altered serotonin neurotransmission in incidence of migraines®'®. These pharmaceutical treatments for
migraines are triptan drugs (i.e., Treximet, Relpax and Maxalt), which are tryptamines, and related to the amino
acid Tryptophan. The most well-known tryptamines are serotonin and melatonin.

Triptan drugs act directly on serotonin receptors in the brain’s blood vessels. Triptan drug warnings typically
concern use in combination with Selective Serotonin Reuptake Inhibitors (SSRIs). Taking a triptan and SSRI can
cause Serotonin Syndrome. The same warning is typically seen with the combination of an SSRI and Tryptophan.

One theory is that inflammation leads to serotonin depletion in autoimmune diseases. And this inflammation and
serotonin depletion leads to the fatigue, insomnia, depression, pain and headache associated with autoimmune
diseases. As a health suplement, Tryptophan boosts serotonin naturally. The FDA lists Tryptophan as Generally
Recognized As Safe (GRAS)?°,
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Disclaimer: FluidEssentials, Inc. has no affiliation with any of the organizations mentioned in this document. The information provided in this document is
for informational purposes only and is not intended as a substitute for advice from your physician or other health care professional. This information is not

intended to diagnose, treat, cure or prevent any disease.

The statements in this document have not been evaluated by the Food and Drug Administration
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