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Detoxification

Toxins are poisonous substances capable of causing
ill-health, disease and death. The injurious nature of
toxins varies depending on the agent in question and
includes damage to cellular structures and inhibition of

cellular division. Detoxification, on the other hand is
known as the removal of toxic substances from the
body. Detoxification occurs mainly in the liver, the
organ responsible for the filtration of the blood and
the elimination of toxins." Other organs such as the
kidneys, gastrointestinal tract and skin are also
important when it comes to clearing toxins from the
body. Detoxification can also refer to the time period
needed for the body to regain its natural state of
balance aofter the long term use of an addictive
substance. Unfortunately, detoxification has also
become synonymous with cleansing - a term loosely
used to describe all sorts of treatments aimed at
purifying or purging the body. Many such treatments
are unproven and make little sense physiologically.
Although detoxification is essential for health, certain
cleanses do little to enhance health and may even be
harmful. It is important to understand detoxification
before you embark on a cleanse.

Smoke, Mirrors and Dirty Water

Detoxification has become a broad and non-specific
term used to cover a wide range of therapeutic
approaches, some of which are grounded in science
and many of which are purely speculative in nature.
Pollutant-draining foot baths, coffee enemas,
cleansing diets and the use of laxatives are largely
unproven approaches that have been ascribed
detoxification properties. In many cases, such
therapies offer little in terms of health benefits. In the
worst cases, serious harm has come to those who have
subscribed to those treatments, with reports of colitis
and serious burns to the gastrointestinal tract and even
liver damage in some cases.”®

Detoxification as it is understood by many is
unsupported by research. The notion that periodic
cleansing promotes health is a paradox. There are
obviously fundamental changes required to your diet
and lifestyle if you think that you must cleanse your
body to stay healthy. Overindulging is certainly
problematic, but the answer is not cleansing.

A Note on lonic
Foot Baths

lonic foot baths are the perfect example of a
detoxification treatment that is not useful.
Although the treatment provides visual awe, the
science shows that the visual effects are the only
thing this approach provides. The electrical
current and electrodes used during the
treatment cause the metals in the sea water to
precipitate out of solution, leading to dirty water.
The water would turn green and grey by itself.
This treatment does not detoxify the body.

The Effects of Fasting on Detoxification

The idea that fasting promotes detoxification is
widespread and many detoxification programs involve
complete or partial fasting for this reason. The concept
is simple; if you are not eating, your body can process
the toxins it has accumulated because it is not busy
digesting and processing food. However, there is
another important factor to consider — your body
needs nutrients and energy to support detoxification.®®

Animal studies have shown that fish have diminished
detoxification rates when their food supply is running
low.” This can have dire consequences in polluted
environments where animals are exposed to high toxic
loads and limited food.

When embarking on a cleanse, some of us are looking
to shed more than toxins. Often, weight loss is the only
thing a cleanse will achieve. Weight loss is obviously a
good thing for a substantial portion of the population
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given that obesity is now the second leading cause of
preventable death in the U.S. (see figure 1)."° Many
cleanses involve very low calorie diets, some even
recommend complete fasting and this caloric
deficiency will lead to weight loss. Since losing weight
is a matter of expending more calories than you are
consuming, fasting translates into rapid weight loss.
Rapid weight loss is often not recommended and
maintaining a healthy weight is much better for your
health than yoyo dieting, which has been shown to be
ineffective anyway. Again, cleansing is not the answer,
portion control, eating a balanced diet and exercise
will all get you much further.”
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Figure 1. Preventable causes of death

During a cleanse, the weight that is lost is mainly
comprised of water and to some extent fat, but there is
little evidence showing that fasting will help to purge
the body of toxins.'? Fasting can also be dangerous,
as it depletes the body of nutrients, some of which are
needed to maintain a competent immune system.™
Fasting also decreases blood glucose levels and leads
to the breakdown of muscles and lean tissue for the
production of energy. Due to the effects it has on
immunity and muscle mass, fasting is especially
dangerous for those who are malnourished or
suffering from chronic illness. Studies also show that
fasting can increase the risk of organ injury from new
toxins because it depletes nutrients required to sustain
detoxification pathways.'
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It’s the Dose that Makes the Poison

Any chemical can be toxic if you are exposed to a
large enough quantity. Similarly, a small dose of a
chemical that is known to be toxic in larger amounts
may be harmless. This is an important concept to
understand because irrational fears are created when
we assume that just because something is toxic in a
high concentration it will be toxic at every dose. This
argument is based on pseudoscience and is a flawed
premise. Many toxins have a threshold below which no
adverse health effects are seen. This is known as the
dose-response relationship (see figure 2).
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Figure 2. An example of a dose response curve
showing the effect of a drug. The curve demonstrates
how different doses can have different effects, with
lower doses having a desirable effect and higher doses
having an undesirable or toxic effect.

Each contaminant is different and the threat posed by
a chemical depends on how it is handled by our body.
There is more to toxicity than short-term high dose
exposure. Certain chemicals, such as lead, can
accumulate in our body and cause toxicity due to
chronic exposure to relatively low doses of
contaminants. Cancer causing agents, also known as
carcinogens, are much more dangerous and, in some
cases, no safe exposure level can be determined. In
such cases, exposure should be limited as much as
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possible and regulators will require the lowest feasible
exposure levels based on the technology available. In
the case of contaminants that mimic hormones, such
as xenoestrogens, low doses can lead to disruption of
crucial functions since hormones regulate growth,
reproduction and digestion. In the case of biological
contaminants such as bacteria and viruses, infection
by a single organism can lead to disease, especially if
the immune system is not functioning properly.

In many cases, a chemical is beneficial or even
essential in small amounts but becomes toxic if a large
dose burdens the body. Most essential minerals
behave in this manner. For instance, iron is needed by
the immune system and for the formation of red blood
cells, but high dosages can damage the liver and
blood vessels. The recommended daily intake for iron
in women is 18mg per day, but iron becomes toxic in
concentrations of 10 to 20mg/Kg which is why iron
supplements should be kept away from young
children.

The toxicity of any chemical depends on a variety of
factors, the most important being how quickly the toxin
enters and leaves our body. The organs involved in
the elimination process, our body composition, the
physical characteristics of the toxin, our life stage, and
many other factors determine how quickly a toxin is
metabolized by our body. Children, infants and fetuses
tend to be the most sensitive to toxins and
contaminants.

A Note on
Grapefruit Juice

Our diet can also influence our ability to handle
various chemicals. For example, grapefruit juice
contains furanocoumarins which interact with
the cytochrome P450 detoxification pathways in
the liver and intestines.”’ This interaction can be
dangerous if the patient is taking prescription
medications as it affects the ability to handle
and clear certain drugs from our system. This
effect lasts for up to 24 hours and leads to
higher blood concentration of the medication
thereby increasing the risk of adverse effects.”

Detoxification in the Liver

Detoxification is an extremely complex process; the
immense array of possible toxicants is such that the
processes required to get rid of them must be intricate.

In general, water soluble exogenous compounds are
excreted by the kidneys. However, the majority of
toxins are fat soluble and need to be metabolized and
transformed into water soluble substances before they
can be eliminated — hence the importance of the liver.
The liver filters blood, enzymatically breaks down and
removes toxins through phase | and phase Il
detoxification and is also responsible for the
production of bile, which is how fat-soluble toxins and
cholesterol are excreted. Different reactions are
involved in phase | and phase Il liver detoxification
and include oxidation, reduction and hydrolysis (see
pages 6 and 7).

During Phase |, toxins are prepared for elimination via
the phase Il detoxification pathway. Phase |
detoxification leads to the production of activated
intermediates which are more reactive and can cause
more harm than the initial contaminant. It is therefore
essential that phase | and phase Il work synergistically.
The cytochrome P450 enzyme system is central to
phase | detoxification. This enzyme system can
metabolize thousands of substances including drugs,
toxins and natural metabolites such as bilirubin and
hormones. Free radicals are produced during phase |,
which means that if antioxidants are not present in
sufficient quantities, liver and tissue damage can
result. Glutathione is essential for the prevention of
free radical damage during phase .

Phase Il is a conjugation pathway during which
another substance is added to a toxin to make it less
harmful. The toxin is also modified to make it water
soluble which allows for excretion in bile or urine.
Although several conjugation pathways are required
for phase Il detoxification, glutathione S-tranferases are
the most prominent. Indeed, glutathione S-tranferase
binds to toxins and acts as a transport protein.
Glutathione S-tranferases allow for the conjugation of
toxins to reduced glutathione, which facilitates transport
in aqueous environments, thereby permitting the
elimination of toxins from the organism.”
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A Note on Mercury in Vaccines

Many people are very concerned about the presence
of mercury in vaccines like the flu vaccine. It is
important to note that the type of mercury makes a
significant difference to the toxicity of the compound
due tfo variations in bioaccumulation and absorption.
Organic mercury or methylmercury is the most
dangerous because it accumulates in the body more
than other forms of mercury. Inorganic mercury is a
lot less dangerous because it is not as easily
absorbed. Methylmercury is organic mercury and
safe exposure guidelines are usually based on
exposure to methylmercury. Mercury toxicity is almost
always related to exposure to methylmercury. The
absorption of metallic mercury is 7% of the ingested
dose whereas the absorption of methylmercury is
more than 95%. Methylmercury is also more toxic
once in the body because it can cross the blood-
brain barrier and also the placental barrier.”

The Thimerosal found in vaccines, contains
ethylmercury which is not the same as
methylmercury, as it does not seem to bioaccumulate
as much as methylmercury. Ethylmercury can be
toxic but all reported instances of toxicity with
ethylmercury were related to long term exposure to
high concentrations as is usually the case with
mercury.

It takes a relatively high SINGLE dose of mercury to
kill an animal. The LD50 of oral methylmercury in
guinea pigs is 16.5 mg of mercury per kg of body
weight. For a 70 kg adult that translates to 1.155
grams.

In 1972, the WHO established guidelines for a
tolerable weekly intoke of mercury and
methylmercury. This was set at 0.005 mg/kg body
weight for mercury and 0.0033 mg/kg body weight
for methylmercury. For a 70 kg adult, this translates
to 231 mcg per week for methylmercury and 350
mcg for mercury.'

The Health Canada guidelines for women of
childbearing age, pregnant women, and young
children are 0.2 mcg per kg body weight per day.
For the rest of the population, the recommendation
is a maximum of 0.47 mcg per kg body weight per
day. So again for 70 kg pregnant women, the
tolerable intake is 14 mcg per day, for a non
pregnant adult, 32.9 mcg per day."”

For the sake of argument, let’'s assume that ethyl
mercury is as toxic as methylmercury. There is 5mcg
of thimerosal in a typical dose of the flu vaccine.
Thimerosal contains about 49% mercury by weight
which works out to 2.5 mcg of mercury per dose of
the vaccine, which is well below the established
guidelines. Studies also show that blood mercury
levels are not raised beyond safe levels after
vaccination. '

In comparison, the concentration of methylmercury
in large fish species can be much higher.

Table 1: Methylmercury content of different fish
species available in Canada.”

Fish Species = Mean [MeHg] (ug/g)
Cod 0.06
Cusk 0.35
Grouper 0.45
Halibut 0.31
Marlin 0.69
Sauger 0.46
Sea Bass 0.62
Shark 1.36
Shrimp / Prawn 0.05
Swordfish 1.82
Tuna, albacore, canned 0.36
Tuna, fresh or frozen 0.93
Walleye / Yellow Pickerel 0.37

According to research conducted by Health Canada,
there is 0.36 mcg/g of mercury in canned albacore
tuna and 0.14 mcg/g in regular canned tuna. A
small can of tuna weighs 6 oz or 170 g. So a can of
albacore tuna contains 61.2 mcg of mercury or 24
times more mercury than the flu vaccine. Regular
canned tuna contains 23.8 mcg or 9 times more
mercury, and in this case we are talking about
methylmercury, which is the most toxic form of
mercury.

The side effects and complications associated with
vaccinations are likely related to the activation of the
immune system, not their Thimerosal content.?
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The Effects of Toxicity

When exposure occurs at levels that lead to toxicity, the
body systems start to break down. Depending on the
offender organ function can be affected, usually
starting with the liver and kidneys. In some cases, the
problem can lead to cancer and hormonal
imbalances.” The effects are not limited to the
physical health of the individual; there are also effects
on both mental and cognitive function, which are
specific to the contaminant. In the case of heavy
metals, for example, the effects are widespread,
offecting the gastrointestinal tract, kidneys, liver,
airways, immunity, joints, bones, hearing,
coordination, memory and reproductive system.?

Nutritional Supplementation for Detoxification

Several studies have now shown that many nutrients
are capable of enhancing detoxification in the liver.
When detoxification systems are functioning poorly,
supplementation with nutrients that enhance
detoxification will help to improve health, lifespan and
relieve symptoms associated with toxicity.? Such
nutrients include taurine, glutathione, selenium, milk
thistle, artichoke extract, sulforaphane, schizandra and
vitamin E.”*° For example, animal studies show that

selenium prolongs survival in animals exposed to
mercury.’' Selenium supplementation also increases
the mercury concentration in the liver and kidneys of
animals preparing it for excretion.*> Selenium and
vitamin E both have a similar mechanism of action;
their antioxidant potential diminishes the damage
caused by the free radicals associated with exposure to
toxins.*® Schizandra and sulforaphane are potent
inducers of phase Il liver detoxification, while milk
thistle protects the liver from the injurious effects of
toxins. Artichoke has a very important role and
increases bile production and therefore stimulates the
excretion of toxins from the body.

When it comes time to detoxify your body please do
not let yourself be deceived. The old saying that
“things that are too good to be true usually are”
definitely holds true in this case. If you are relying on
periodic cleanses or fasts to remedy the injurious
effects of an unhealthy lifestyle you are treading in
unknown waters. Remember that strength requires
support; while eating a healthy diet, exercising and
maintaining a healthy lifestyle will promote health and
detoxification, proper nutritional support will further
assist you in achieving your potential.

The Best ways to Stimulate Liver Detoxification

Reduce the intake of processed foods and
eat more fresh, raw and whole foods.

Eat cruciferous vegetables.*

Exercise regularly.

Avoid the use of alcohol, tobacco,
carbonated drinks and coffee.

Get the nutrients you need to support
your detoxification systems.*

Protect Your
Heart by
Lowering
Homocysteine
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Phase |1 & Il Liver Detoxification
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NUTRITIONAL SUPPORT

Phase I: B Complex Vitamins, Folic Acid, Milk Thistle, Vitamin E, Selenium
Phase 2: Sulforaphane, Schizandra, Taurine, N-acetylcysteine, Glutamine, Glycine
Elimination of Toxins: Artichoke Leaf
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