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The Great Thyroid Swindle....
Women are up to 15 X more likely than men to develop Thyroid Disease did you know? 
Of all Autoimmune Disease cases, 80% are women. That ain't no coincidence......

Hashimoto's affects 14 million people in the United States alone (mostly women), making it the most common thyroid
disorder in America.  

Thyroid ultrasound rates in Australia quadrupled between 1997 and 2017. Both thyroidectomy rates and thyroid cancer
incidence doubled between 2003 and 2012 in NSW alone. 

Between 2006 to 2010, thyroid medication prescriptions rose from 50 million to 70 million prescriptions. Levothyroxine is
the most commonly prescribed medication in the US.

All of the above suggests that we have a real global thyroid problem happening and it is women who are being impacted the
most. 

Why are women specifically being so greatly impacted? 

Could it have something to do with the fact that women use an average of 12 products a day, containing 168 different
chemicals? Or that the Contraceptive Pill impacts thyroid function through the depletion of core nutrients that are necessary
for a healthy thyroid? 

Maybe it has something to do with the sheer number of vaccines that we are scheduled for these days.... the Gardasil
Vaccine and Hepatitis B vaccine are just two that have been studied for their possible causation of autoimmune thyroiditis in
the women who receive it. Heck autoimmune disease is listed as a potential side effect on the vaccine inserts themselves.

A woman doesn't just 'get' thyroid disease. There is always a root cause but we are simply not being empowered or
encouraged to search for the root cause.

When I was first diagnosed with Graves Disease my Endocrinologist simply slapped a script in my hand and sent me on my
merry way. Being absolutely clueless, I accepted that as the answer and never went searching until some 7 years later when
daily medication no longer felt right for me. He did a disservice to me and honestly, it’s negligence and a pharmaceutical
swindle. 

What I discovered was that the WHY was 75% environmental and 25% genetic, therefore we have significant control over our
health outcomes. This simple fact transformed my life, how I viewed healthcare and set me on a completely different
trajectory of uncovering my root cause for thyroid disease. 
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 Where to begin......

The first inklings I had that something wasn't quite right was becoming aware of the fact that washing my hair was unbelievably
exhausting. I had to take a break from massaging my scalp every couple of seconds because my arms were just so weak.
Brushing my hair was enough to make me need a nap. 

I was finding it difficult to get to sleep yet was so incredibly tired. I would wake up ferociously hungry in the middle of the night,
my appetite was insatiable yet my weight began to plummet fast. I was a ballet and contemporary dancer at the time and I
thought this weight loss was the best thing ever.  I loved how I looked and everyone complimented me on my body as I
approached 50kg.....

However, I couldn't hold an Arabesque or my arms in second position which was just so odd as I have always felt so strong
and capable. My nickname in high school believe it or not was 'Roids'. Charming I know, short for Steroids, so fantastic was my
muscle definition all the boys were jealous. 

My muscles were wasting away and one day during rehearsals for end of year performances my heart started pounding and 
 felt like it was going to burst through my chest at any second. I couldn't catch my breath, everything felt weak and I clean just
fell to the ground in the middle of the stage.

My mum took me to ER where my heart rate was beating at 230 beats per minute. My blood work came back showing that I
was in the midst of a Thyrotoxic Storm aka - super high levels of thyroid hormone were flooding my system causing my
metabolic rate to go through the roof. Thyrotoxic Storms are life threatening conditions and I was put on beta blockers and
thyroid hormone inhibitors immediately. 

Upon attending my first Endocrinologist appointment it was apparent that my TPO Thyroid antibodies were 4300, a clear
indicator of Autoimmune Graves Disease in conjunction with my sky high FT3 levels and super low TSH levels. 

How did this happen? Where did this come from??

In hindsight I can see clearly that my lifestyle was full of risk factors for developing Autoimmune Disease. 

My diet up until that point was heavy in gluten, dairy, sugar and vegetable oils. I was taking recreational drugs. I sprayed
Impulse directly on my thyroid each day, I was on the contraceptive pill, used all the synthetic personal care products on my
body each and every day, had been vaccinated AND I have a genetic susceptibility to developing autoimmune thyroiditis. 

I had created a body that was choking on inflammation and toxicity. The perfect foundation for developing an autoimmune
disease had been laid and it was honestly no wonder it began to have a breakdown. 

No matter what thyroid condition you have - the information I'm about to throw at you is relevant for us all. One or many of
these possible root causes may be behind your thyroid dysfunction and I want you to think of this process as peeling back the
layers of the onion until you reach the core. Every possible link you explore and tick off is a strike that brings you closer to your
home run - a healthy and well balanced thyroid.
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Toxic Burden
 Things your Endocrinologist will never tell you........

Stop using Perfume. Ditch all artificial fragrance. Throw away all your synthetically produced cleaning and personal care
products. Stop drinking tap water. Stop burning candles and incense. Stop eating processed food. Perchlorates, petroleum by
products, Bisphenol A and other plasticisers, triclosan - the antibacterial ingredient in soaps are just a handful of the most
harmful chemicals to the thyroid.

We have created more toxicity than our body can possibly deal with and there are two organs that are particularly troubled by
toxic overload - our liver and thyroid.

The liver is a major player in maintaining optimum levels of thyroid hormone so making sure it is free to do its job properly is
absolutely critical to thyroid function. Unfortunately our liver is completely stressed out and overwhelmed with clearing out the
junk we keep introducing to our body that other critical functions fall to the wayside. 

A healthy thyroid produces two types of thyroid hormone, T4 and T3.  T4 must be converted to T3 before it can be used by our
cells. Guess where that conversion takes place?  That’s right!  In the liver! 60% of T4 is converted to T3 in the liver. 20% is
converted by good bacteria in the gut and the remaining 20% is converted by the kidneys OR turned into Reverse T3.

The second function of the liver as it relates to thyroid hormone is binding.  The liver produces a substance called thyroid
binding globulin that “binds” up the thyroid hormone. This prevents it from being absorbed into the cells immediately
surrounding the thyroid gland.  It puts the thyroid hormone in safe storage for transport to other areas where it is needed.

Because of the connection between the liver and the thyroid, it is vital to support the body’s detoxification pathways and the
best place to start is by reducing the toxic burden placed upon the liver in the first place. When the primary conversion
factory’s production is sluggish due to toxic burden, patients can present with low thyroid hormone symptoms because there
just isn't enough T3 for optimal thyroid function. 

Estrogen excess has become more of a prominent issue since toxicity exposure has gone up in modern day society. Some
toxins have the capacity to act like estrogen in the body. We refer to these estro-genic-like toxins as “xenoestrogens.”
“Xeno” means foreign. These foreign estrogenic substances enter our bodies unknowingly most of the time through our skin,
airways, and food sources. Excess estrogens (whether endogenous or exogenous) can increase levels of a protein called
Thyroid Binding Globulin (TBG) which at normal levels is helpful at maintaining healthy metabolism. However, an excess in TBG
can bind up too much active thyroid hormone causing underactive thyroid symptoms to manifest.

Reducing our toxic burden should be numero uno and it was the very reason I got started with doTerra and purchased
essential oils. Removing all toxicity my life, home and body became somewhat of an obsession it's safe to say but a healthy one!
Removing plastics from your world is essential as is ditching anything that contains estrogen disrupting chemicals.

Learning how to replace conventional, toxic products with your own DIY versions made using simple ingredients + essential oils
is so satisfying and you have complete control over what is going on and in your body.
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Halides are from the halogen family of metals and consists of fluoride, chlorine, bromine and iodine. Chloride and iodine/iodide
are necessary for human life, while bromide and fluoride are not. All four halides compete with one another at iodine receptor
sites.

The thyroid is very vulnerable to toxicity, especially from halides like fluoride and chlorine which wreak havoc on the gland’s
ability to create adequate amounts of thyroid hormone. Fluoride and chlorine are also stored in the thyroid tissue, a big no no
and something that occurs at a more rapid rate when iodine isn't in plentiful supply. Iodine is the ultimate White Knight and
Guardian of the thyroid, safeguarding it against pollution and poison. 

It is absolutely essential that we have adequate iodine available in our body as we'll discuss in later chapters. 

Too much of one particular halide can kick the others out of thyroid receptor sites – an example is  fluoride blocking the
binding of iodine in the thyroid. This is called competitive inhibition. Unfortunately, we are getting exposed to a huge amount of
bromide and fluoride in our food, water and external environment which ultimately disrupts the function of our thyroid. 

If iodine status is adequate, fluoride levels should not impair production of the hormones, however if it is deficient then
fluoride tends to win the upper hand at binding sites. It is always preferable to avoid fluoride treated drinking water, as it is
nothing but an industrial waste ingredient being disguised as an essential mineral. 

Unfortunately iodine deficiency is the biggest non-communicable disorder with an increase of 400% in the last 40 years! 
Iodine is the good guy out of the halide bunch and funnily enough actually cleanses fluoride, bromide and chlorine from the
body. 

Our drinking water is the biggest source of chlorine and fluoride and it stands to reason that making the switch to filtered
water is one of the most powerful changes you can make for you thyroid by eliminating these two industrially manufactured
chemicals.  Chlorine also has a negative impact on our gut micro-biome and contributes to key nutrient deficiencies that
suppress thyroid function. Something we discuss further in a later chapter.

If you are a regular public pool swimmer, it is essential to check on your iodine levels and also support your glutathione levels
to enable rapid detoxification. 

Investing in a water filter is one of the best things you can do for your wellbeing and health in general and your thyroid will
LOVE you for it. Remember that it's not just the water we drink that's important, the water we bathe and shower in is absorbed
just as readily.

My top Water Filter Recommendations Are: Berkey, Waters Co, Zazen, or if the budget allows for it, a plumbed in Reverse
Osmosis system for the whole home. Get yourself some shower head and tap filters for the bathroom and you have all the
bases covered.

5 |  Finding the Root Cause of Thyroid Disease.

water quality



 An increasing body of evidence demonstrates that EMF exposure is negatively affecting the thyroid. 

Wi-Fi, cell phones, and other wireless technology that use EMF are here to stay. 

In this world of chemical soup and the mad-rush to broaden wireless services across the globe has researchers concerned
about EMF impact on health. Their findings indicate we most definitely need to protect our thyroid not only from EMF
exposure but also blue light. 

- A 2004 human study found changes to thyroid stimulating hormone (TSH) levels in those who were exposed to over 33
hours per month of cell phone use. 
- A 2005 animal study showed that exposure to EMF 30 minutes per day, five days per week, for four weeks showed
suppressed TSH and T4 and T3 levels. 
- Another 2005 animal study showed that extremely low frequency EMF exposure shortly after birth for 7 hours per day,
five days per weeks for three months caused significant inflammatory changes to mast cells within the thyroid gland. 
- A 2009 study involved healthy university students and cell phone use. All participants experienced elevated TSH and low
T4 levels with EMF exposure that were dose dependant.
- The most recent 2017 study evaluated healthy medical students in South India on EMF exposure from cell phones and
thyroid dysfunction. 71% of the respondents had no family history of thyroid. Usage of cell phones ranged from 30 minutes
per day to over 3 ½ hours. Researchers found a significant correlation between total radiation exposure and an increase in
TSH levels regardless of family or personal history of thyroid dysfunction.

What all this is telling us is that undoubtably the thyroid is highly sensitive to radiation and needs to be protected from it. 

This includes ionising and non-ionising radiation. Whenever you have an X-Ray, please always request a Thyroid Shield to
make sure your gland is well protected from ionising radiation whether you have a preexisting thyroid condition or not. 

Shielding your thyroid when you are in front of an EMF emitting device such as your mobile, laptop or desktop is wise
practice and fascinatingly, I've found a marked difference when I do this. When I've done long periods of computer work
and don't remember to shield my thyroid, within about 15 minutes I can feel a pulsing pressure begin to take place in my
thyroid. It actually becomes quite uncomfortable and I sense the area warming up also.

Remember that the screen emits majority of radiation and typically is positioned right in front of your thyroid. It is also a
huge source of blue light which triggers inflammation.  

My preference is to use an Anti-radiation Belly Band worn as a scarf or snood around my neck OR  get yourself a meter of
Naturell Shielding Fabric which you can then wear as a gorgeous scarf. 
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A healthy microbiome is essential for an optimally functioning thyroid gland and a healthily functioning thyroid gland is essential
for an optimal gut microbiome. 

A number of studies have found strong indications that gut conditions, like IBS, bacterial, viral (epstein barre, Lyme + co
infections are common) and parasitic infections may be the source of thyroid-like symptoms. The research clearly shows that
when you treat underlying gut conditions, thyroid health improves dramatically.

Studies have found astounding drops in TPO antibodies of over 2000 when patients were treated for H. pylori gut infections.
Treating H. pylori has also been shown to normalise TSH levels. TPO antibodies are much more prevalent in folks with H. pylori
infection and this is due to the inflammation of the gut wall caused by H.Pylori and the subsequent leaking of proteins (Leaky
Gut) out into the bloodstream triggering an immune response. H.Pylori creates issues around malabsorption of thyroid hormone
and all of the nutrients necessary to create it. There’s also a significant association between H. pylori and Graves’ disease and
21% of patients needed to reduce their thyroid medication dose after H. pylori treatment. Very cool stuff. 

Treating Blastocystis hominis (a parasitic gut infection) has also been shown to reduce inflammatory markers, thyroid antibodies,
and TSH levels. Studies have shown that this parasite can cause immune dysfunction and lead to activation of certain immune
cells which results in inflammation and ultimately can trigger autoimmune conditions like Hashimoto’s as well as Thyroid
Nodules. 

Recently, I invested in a Complete GI Microbiome Map Test and I returned a positive result for both Blastocystis AND H.Pylori
much to my surprise as I was asymptomatic for both. How interesting this is, as my TPO antibodies have remained stubbornly
high despite much treatment yet two months of gut work coincided with a drop in my TG antibodies for the first time!

Candida and Yeast infections also tend to go hand in hand with hypothyroidism as body temperatures tend to sit lower  which
creates a prime environment for fungal overgrowth. Raising the body temperature will typically improve thyroid function but you
must first figure out why thyroid function is low in the first place. 

Lactose and Gluten restriction has been shown to significantly decrease TSH levels and I am a firm believer that removing gluten
completely from the diet is critical. A funny thing called Molecular Mimicry can occur with both gluten and dairy. The body
mistakes gluten proteins or casein in dairy for thyroid cells. When you eat these foods their proteins escape into your
bloodstream, where they trigger an attack from your immune system. Because your thyroid tissues look similar, they get
attacked too.

Even if you don’t have obvious gut symptoms, it’s important to know that gut conditions and thyroid conditions are very often
found in the same patients.  For example, SIBO patients most commonly also have hypothyroidism.  A 2007 study found that
54% of people with a history of autoimmune hypothyroidism had a positive breath test for SIBO compared to 5% of controls.
Those with Hashimoto’s have increased markers of leaky gut compared to controls and we know leaky gut is associated with AI
disease. 

Gluten and Glyphosate are two of the biggest contributors to leaky gut - going gluten free will reduce inflammation caused by
molecular mimicry, protect and preserve the thyroid tissue and likely reduce your thyroid antibodies as well. Choosing to eat
organic wherever humanly possible will help seal up the gaps in your gut, aka intestinal permeability, reduce your intake of
harmful chemicals such as glyphosate and ease the burden placed on the liver; and of course, your footprint on this earth will be
lighter. Numerous studies have demonstrated an association between increased environmental exposure to pesticides as a
result of a greater agricultural use and diseases of the thyroid gland. We need to heed this information.

gut health



Reactive foods trigger an inflammatory response in the GI tract, leading to malabsorption of nutrients (gluten sensitivity in
particular has been implicated in causing a Selenium deficiency, a well known risk factor for Hashimoto’s), and can also
produce intestinal permeability whenever they are eaten.

Identifying food intolerances that instigate an IgG immune response is really important as increased intestinal permeability, gut
dysbiosis and immune dysfunction go hand-in-hand and typically are food induced. One study evaluated the level of IgG
antibody production in autoimmune disease sufferers compared to healthy controls and found that autoimmune disease
sufferers produce up to 10X more IgG antibodies against foods than healthy people.

For me, almonds, dairy, soy and peanuts produce off the chart IgG antibody readings. These are not doing my gut or thyroid
any good at all as they are strong gut irritants, promote leaky gut and trigger antigen/ antibody production. Since discovering
this, I have eliminated these foods from my diet to help settle down the inflammatory response. 

Soy and Peanuts are good examples of reactive foods which really should be avoided for anyone with Autoimmune Thyroiditis.
Both contain lectins which trigger inflammatory responses and goitrogens which impede the uptake of iodine by the thyroid
and interfere with the conversion of iodine to thyroid hormone. Interestingly studies conducted show that IgG food intolerance
to nuts and seeds may affect up to a whopping 60% of us.

Compounds called agglutinins (found in peanuts, soy, kidney beans, wheatgerm) are such potent inducers of inflammation and
stimulators of the immune system that several of these food compounds have been investigated for use in chemotherapy or
for use in vaccines as adjuvants, chemicals added to vaccines to ramp up the immune system. Interesting hey. Agglutinins also
promote unhealthy blood clotting and reduces oxygen supply to cells. Phytic acid blocks the body's ability to absorb calcium,
magnesium, iron, potassium, and zinc which are core nutrients for thyroid function. 

Peanuts are also heavily contaminated with mold as are cacao and coffee beans which in turn, makes them absolute kryptonite
for the thyroid.  The two most common toxic molds found on peanuts, coffee and cacao are Aflatoxin and Ochratoxin and
believe me when I say, you do not want these in your body. I cringe when I see people eating peanut butter by the spoonful
out of the jar.....

Food contaminated with aflatoxin has been found to affect the tissues of the spleen, liver, thyroid and lowers Free T3/ T4
levels.  Aflatoxin is also a potent carcinogen, Ochratoxin is a powerful neurotoxin. 

Be mindful of how much raw cruciferous veggies you consume given they are also goitrogenic. This is really only a concern
where large quantities are consumed so as long as you aren't drinking copious quantities of green smoothies or green juices
on the daily, it's likely a non issue but it does need to be mentioned.  I prefer lightly sautéing my greens in ghee/ coconut oil or
steaming them before eating to reduce the levels of goitrogenic compounds. Dark leafy greens should always be consumed
with fat to ensure absorption of the fat soluble vitamins A,E and K present otherwise it's just a waste.

For myself, I follow a Paleo Diet because it is at its core a low inflammation diet that suits most Autoimmune folks. Plenty of
high quality fats, no inflammatory vegetable oils, organic grass fed animal proteins and vegetables with minimal fruit is what
works for me to keep opportunistic gut bugs and fungus such as candida at bay.  The Autoimmune Paleo Diet takes this one
step further by eliminating all nightshades, coffee, cacao, saponins, lectins, eggs and most sweeteners - even the natural ones. 
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Our soils have been slowly robbed of essential thyroid nutrients such as iodine and selenium due to intensive industrial
agriculture.  Australia, India and the USA have some of the most nutrient deficient soils in the world. We are starving from a
nutritional perspective because our foods are so lacking in vitamins and minerals. In this era, supplementation is necessary to
for optimal biological function and to keep degenerative disease and oxidative stress at bay. 

Iodine deficiency is one of the most profound nutritional concerns in Australia. In fact, iodine deficiency is the biggest non-
communicable disorder with an increase of 400% in the last 40 years!

From a worldwide perspective, the current level of iodine deficiency is pandemic. Over one third of the global population (1.5
billion people) is living on iodine deficient soils and are subject to significant iodine deficiency. According to the WHO, 72% of the
global population is iodine deficient.

An easy way to test for deficiency is to paint a couple of drops of Colloidal or Nascent Iodine on your forearm and watch the
speed it absorbs. If the iodine stained patch disappears before the 12 hour mark, it's safe to say you may be deficient. However,
the most accurate way to measure iodine levels is by far a morning urine test. 

When iodine intake falls below recommended levels, the thyroid is no longer able to make sufficient amounts of thyroid
hormone. The resulting hypothyroidism can have devastating consequences especially for pregnant women as fetal
development relies heavily on sufficient iodine being present. Cognitive and mental impairment is the result of iodine deficiency
and is the world’s greatest single cause of preventable brain damage. Numerous studies have demonstrated how insufficient
iodine during pregnancy correlates with an IQ drop of 8-12 points, a 10% reduction in spelling competency and a 7.6% decline in
grammar skills. 

When an iodine deficiency is present, it makes us very susceptible to developing autoimmune disease as it is such a powerful
protective agent against the likes of harmful organochlorines, pesticides, plastics and halides which inflame the thyroid gland.
Once the thyroid is inflamed - it sets off a cascade of events that can become like a runaway train. 

The thyroid has the highest concentration of selenium in the body. If a deficiency is present, production of T3 will be lower — 
causing TSH to rise, forcing the thyroid to produce more T4. As a result, free radicals will be formed that damage the thyroid and
there won't be enough selenium to function as an antioxidant to protect the thyroid from damage.  The outcome of selenium
deficiency will likely be high T4, low T3, high TSH and elevated thyroid antibodies. 

Selenium is also required for the production of the master antioxidant known as glutathione. A deficiency of glutathione
correlates strongly with development of thyroid inflammation and subsequent autoimmunity. This is why Selenium has proven
so helpful in lowering thyroid antibodies. Research has shown that taking 200µg of selenium may reduce TPO antibody levels by
40% after 90 days of use. 

Iodine and Selenium go hand in hand and it's imperative that when we supplement with one, we are supplementing with the
other. Iodine ensures that any selenium toxicity risk is kept in check. Taking iodine when low in vitamin A is a waste of time as a
Vitamin A deficiency increases TSH levels (the hormone from the brain that stimulates the thyroid gland). This in turn increases
the size of the thyroid and reduces the uptake of iodine.
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Hypothyroidism patients experience lower body
temperatures which sees them naturally produce fewer red
blood cells that in turn can lead to anemia and low ferritin
levels. 

Anemia very often goes hand in hand with hypothyroidism.

Reduced T3 levels in hypothyroidism also sees the down-
regulation of ferritin production by the liver. Ferritin levels
should always be checked if you are hypothyroid however
this does NOT mean you should rush to take an iron
supplement! 

You need to determine if low iron is the result of
hypothyroidism OR did low iron cause the hypothyroid
state, in which case, rectifying your iron absorption abilities
may very well fix your hypothyroidism. 

Iron is absolutely critical for TPO enzyme production and
the thyroid cannot make thyroid hormone without sufficient
iron being available. Iron deficiency also appears to reduce
the binding of T3 hormone to its Thyroid Binding Receptor
sites resulting in further thyroid dysfunction. 

It is worth keeping in mind that the contraceptive pill has
been shown to negatively impact iron levels along with
other key nutrients and the gut microbiome. For this reason
and many others, I quit The Pill many years ago to adopt the
natural rhythm awareness technique instead. 

Insufficient hydrochloric acid production in the gut can
impair iron absorption and again, can be attributed back to
the contraceptive pill as well as leaky gut and poor
microbiome balance. Remember that we are what we
absorb and an inflamed intestinal tract is going to see the
absorption of nutrients hindered significantly.

The real take-away message is the importance of
investigating and treating both conditions simultaneously.

Research shows that administration of 75 micrograms of T3
daily for 1 week resulted in a 23-243% increase in serum
ferritin for those with hypothyroidism and vice versa.

Research also shows that healing intestinal permeability and
correcting HCL acid levels also improves serum ferritin
levels. 

An interesting note is that 30% of Hashimoto’s patients may
also have chronically low stomach acid most likely due to 
 the slowing down of the metabolism that occurs with low
thyroid function. H. Pylori infection in the gut can also
interfere with the production of hydrochloric acid. 

Poor gastric acid levels lead to an inability to digest proteins
correctly which means they are more likely to trigger antigen
activity, set off the immune system and that molecular
mimicry response I touched upon earlier. 

Ultimately, by focusing on restoring gut health and gut
permeability - our ability to absorb key thyroid nutrients
such as zinc, selenium and iron will expand ten fold and this
will only have a positive effect on thyroid function. 

A depletion in zinc alone prevents the conversion of the T4
hormone into the active T3 version. Zinc deficiency
decreases concentrations of  T3 & T4 by approximately 30%
and also correlates with elevated thyroid autoantibodies. 

Keep an eye out for white spots on your fingernails and
toenails which is a typical tell tale sign of deficiency!

Supplementing with digestive enzymes that include betaine
HCL can be very supportive and has the added bonus of
creating a less habitable environment for fungal and yeast
overgrowth such as candida. 

A 2014 study found that individuals with hyperthyroidism
had significantly lower numbers of Bifidobacteria and
Lactobacilli and significant higher levels of Enterococcus
species compared to healthy controls. 

No equivalent study has yet been done in individuals with
hypothyroidism, however we can hypothesise that
microbiome imbalances play an important role in symptoms
and therefore consuming a wide variety of probiotics,
cultured or fermented foods may be extremely beneficial. 

deficiencies
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The relationship between Vitamin D and our Thyroid is STRONG. 

Countless studies have explored the link to date and the evidence is irrefutable, for our thyroid to function optimally, we must
have sufficient Vitamin D available. Autoimmune conditions are more likely to cluster in regions farther from the equator, a
pattern that led researchers to study this link with Vitamin D.  Is it any surprise that it is these very same regions are where
sunscreen use is most prevalent and our use of sunscreen, ironically, blocks the very rays we need to convert into Vitamin D?

Fascinatingly where there is chronic inflammation present in the body, our ability to convert sunlight to vitamin D is
suppressed. It's another one of those chicken or the egg situations as we know that low Vitamin D also leads to conditions of
inflammation. It is estimated that on average, 40% of the population are deficient in Vitamin D.

Vitamin D Receptors are located throughout our body upon every single cell. The only other nutrient that has receptor sites in
the same quantity is iodine. How interesting..... just goes to show how critical these two elements are for our health. 

A deficiency in Vitamin D is classified as levels below 50nmol/L however, for anyone dealing with thyroiditis, much much more
is needed and below 80nmol/L would be less than ideal particularly if you are pregnant or looking to conceive. Vitamin D and
calcium levels are repeatedly found to be significantly lower in those with Hashimoto's and Graves' disease versus healthy
controls and we would do well to aim for Vitamin D levels above 100. 

Thyroid antibodies and TSH levels have been found to significantly decrease by around 20% through a solid vitamin D3
supplementation protocol.  The lower the vitamin D levels, the higher the thyroid antibodies in patients has been found to be
and the less resilient an immune system we have in general. 

"Observational and controlled trials have shown frequent nutrition deficiencies in Hashimoto Thyroiditis patients. In literature,
there is evidence for selenium, potassium, iodine, copper, magnesium, zinc, iron, vitamin A, C, D and B. The role of the proper
level of protein intake, dietary fibre and unsaturated fatty acids, especially the omega 3 family, is strongly indicated."

Sunlight is how our bodies are designed to make Vitamin D, it is our biological and evolutionary preference. Making sure we
expose our skin to at least 15 minutes of sunshine every day sans the sunscreen is ultimately, our best source. There is a
fabulous app called the D Minder app which calculates how much sun exposure you need on an given day based upon your
geographical location and the weather. It's well worth downloading. 

When our Vitamin D Receptors are not filled with active D3, bacterial ligands enter, bind to and inactivate the VDR's and so
hamper our immune response, allowing pathogens and microbes to proliferate unabated. Fascinatingly, our gut microbiome
has evolved to receive vitamin D direct from the sun's rays on our belly. Sunlight on the abdomen helps diversify the
microbiome and helps repair leaky gut. 

Pregnant Mumma's, sunlight on the belly is so so good for both of you and interestingly, Vitamin D3 from supplements has
not demonstrated the same the same supportive benefits as direct from sunlight. I choose to support my D levels with Cod
Liver Oil which is a rich, whole food based source of Vitamins D & A as well as essential omega fatty acids, EPA and DHA rather
than a Vitamin D3 supplement. 

deficienciesdeficiencies

10 |  Finding the Root Cause for Thyroid Disease



In early 2020 I developed a sudden tooth ache out of nowhere. The pain was incredible and didn't dissipate so I took myself off to
the Dentist only to discover upon X-Ray that I had a significant infection which had been festering away underneath an old Root
Canal done some 7-8 years ago. 

The infection had silently spread throughout the dead tooth and I was oblivious to it because the nerve was dead - therefore no
pain. It wasn't until it had spread to the surrounding teeth that I began to experience pain and by then the infection was
extensive. I chose to have the Root Canaled tooth removed completely because I was aware that root canal's pose a significant
health risk due to the fact the hundreds of tiny tubules within the tooth cannot be properly disinfected and cleansed of
pathogenic bacteria. 

Given the close proximity of our thyroid to our mouth, we must consider that any oral infection will impact the health and
function of our thyroid. Infection in the mouth will trigger inflammation in the thyroid as the two are not seperate but instead are
joined by the flow of lymphatic fluid and blood supply.

oral health

An abscess, infection, root canal, fluoridation procedure, amalgam filling are all possible igniters of autoimmune thyroiditis. 
Can you have a think about your dental history and pin point any treatments that correspond with a decline in health post
treatment? Research has shown that mercury from amalgams accumulates in our thyroid tissue. The more mercury fillings a
person had, the higher the amount of mercury deposited was found in their thyroid gland.

Consider also that we have meridian lines connecting our teeth to all organs and pathways in the body. 
Where infection is present on a particular tooth, pay attention to conditions of illness or imbalance in the corresponding organs
of the body.  

My root canaled infected tooth was my third molar on my right lower jaw. Close but not exact. Nonetheless, I feel confident that
removing the source of infection was the right thing to do for my thyroid because every possibility striked off my list brings me
closer to good health.  I urge everyone to watch the Root Cause documentary. 

https://drive.google.com/file/d/1-Gv-ZYYG8_kL-BsYoINxtb1WcfOhdEDi/view?usp=sharing


As mentioned in previous sections, latent viruses within the body have a lot to answer for when it comes to thyroid
dysfunction. Persistent Epstein-Barr infection in the thyroid is one of the most common cause of Hashimoto's, made more
likely due to pervasive iodine and selenium deficiencies which are two natural protective agents for our immune system.

More than 90 percent of the world’s population has been exposed to Epstein-Barr virus (EBV), which is implicated in triggering
many autoimmune conditions. EBV is a herpes virus and it can take up residency within our thyroid gland where it can live and
be inflammatory to our immune system. It can put a call out to our immune cells to come play in the thyroid gland and attack
the virus along with the thyroid gland.

For some people, contracting EBV isn't a big deal, you get sick and you get well again just like any other cold or flu. However for
others it can trigger chronic fatigue syndrome and a variety of autoimmune conditions - including fibromyalgia, multiple
sclerosis and Hashimoto’s. 

A 2015 Polish study found EBV present in the thyroid cells of 80% of people with Hashimoto’s and 62.5% of people with
Graves’, while controls did not have EBV present in their thyroid gland. Furthermore, the study results found in the
Hashimoto's Group that cells were in a continually proliferating state—a slowly growing infection. Interesting hey. 

You will likely here from your GP that 'everybody has EBV and it's not a concern as long as it's not in an active state.' 
However, majority of experts in the integrative and functional medicine world claim that when the virus is present in the body
and you have a history of it, the virus does not need to be positive or reactivated to be causing problems in your body and with
specific glands/ organs. 

Many people have reported that through successfully suppressing EBV back into a dormant state, they have been able to
significantly reduce their thyroid antibodies and thyroid symptoms. Stress, insufficient quality sleep, poor diet, inadequate
amino acids in the diet are all factors that weaken the immune system and disable its innate ability to keep a virus dormant. 

Lyme Disease whilst not a virus should certainly be considered also when exploring for underlying triggers. Symptoms of
hypothyroidism can sometimes be mistaken for Lyme Disease and vice versa without really making the connection the two are
linked.  Dr. James Howenstine states, “Profound dysfunction of the hypothalamus, pituitary, adrenal, thyroid glands and gonads
is very common in mycoplasma, fungal, and anaerobic bacterial infections. Lyme disease needs to be considered in every
patient with a chronic illness.” 

Lastly, the whole herpes family is believed to be linked to autoimmune disease, but the herpes simplex type 1 and type 2
viruses (the ones that cause oral and genital herpes) have been studied most thoroughly in relation to autoimmunity. They’re
not always active, but when they are it is theorized that they can trigger an autoimmune response in your thyroid via bystander
activation.

Bystander Activation is where a bacteria or virus invades your thyroid gland, and your immune system kicks in and sends
immune cells to your thyroid to kill the infection. While these cells are attacking the bacteria or virus, it accidentally injures
some of the surrounding thyroid tissue, creating inflammation. 

Thorough testing for any underlying viruses is definitely recommended so you can cross them off your list and bring you closer
to your home run. 
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In general, your genetics accounts for approximately 25% of your potential to develop an autoimmune disease such as
autoimmune thyroiditis. 

I've completed extensive gene testing with the help of my Functional Practitioners over the years and what we've uncovered is
so fascinating not only in relation to how likely I am to develop thyroid issues but also how my biochemical and nutritional
pathways work. 

I am what is called a multi susceptible individual to Biotoxins such as mold, blue green algae, tick bites and the Gardasil Vaccine
to name a few. Encountering any of the afore mentioned things can result in chronic illness and trigger an autoimmune disease
through an inability to detoxify from these compounds thus leading to wide spread inflammation. How fabulous! 

The HLA DR/DQ gene analyses two important genomic markers called HLA-DQB1 and HLA-DR that can reveal important
information relating to autoimmune disorders and inflammatory disorders. Approximately 25% of the world’s population have
one of the 10 susceptible types of HLA DR/DQ genes. The HLA DR/DQ gene test highlights haplotypes (gene combinations)
which show susceptibility to various conditions and elements such as mold mentioned above. 

Lucky me has the unluckiest haplotype combination out of those ten possible gene combinations which explains so much. I
have a strong propensity to develop a thyroid condition simply because my body struggles to detoxify toxic compounds.
Something to keep in mind is that those with Graves' Disease often possess the Biotoxin/Mold sensitivity genotype also.

The HLA DR/DQ + Haplotypes test can be organised by your GP however you will be out of pocket for it as it's not medicare
covered. Otherwise your Naturopath or Functional Practitioner can organise the test for you through the likes of Nutripath. It is
well worth investing in this test. I cannot stress this enough. 

The following is a sample of the most common and best understood HLA genes in terms of susceptibility to developing an
autoimmune thyroid disease -
HLA-B8, HLA-B27 and HLA-DR3 are linked to Autoimmune Disease & Grave’s disease.

HLA-DR3 and HLA-DR4 are linked to Hashimoto’s thyroiditis.

HLA-DQ2 and HLA-DQ8 are linked to Hashimoto’s thyroiditis.

HLA-DQ7 is linked to Hashimoto’s thyroiditis.

Then we have the MTHFR genes to consider. MTHFR gene variations can have a negative impact on overall thyroid health. For
example, MTHFR polymorphisms impair the ability to detoxify chemicals and negatively affect the functioning of the immune
system, both of which can contribute to the development of conditions such as Hashimoto’s thyroiditis.

MTHFR mutations also impact ones ability to convert Vitamin B12 and B9 (Folic Acid) into useable forms (Folate) leading to a
variety of health conditions such as Anxiety, Insomnia, Fatigue, Depression, Autism as well as poor pregnancy outcomes.

MTHFR-C667T and MTHFR-A1298C are directly linked to Hashimoto’s thyroiditis, Hypothyroidism, Thyroid Cancer and Graves’
disease.

genetics
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Ahhhh Mold....... it really has turned my world upside down and I could easily write a whole book just on this one topic.

In 2019 we discovered that we were being exposed to some serious, hidden toxic mold at our previous place of business. My
partner Warren ended up in ER with a DVT and Pulmonary Embolisms caused by the resulting Chronic Inflammatory Response
Syndrome that he developed from mold exposure. 

I experienced four miscarriages whilst under that roof working daily, bouts of depression, complete HPA Axis Dysfunction and
the worst thyroid flare ups I've had since first being diagnosed. Nothing could reign in my thyroid antibodies whilst I was
working in moldy conditions. 

Mold is no laughing matter. When you discover that 24% of the population has a genetic polymorphism that sees them highly
sensitive to mold (as mentioned in the previous section) and unable to detox it from their body, you realise just how many
people in the world may be experiencing mold triggered illness without knowing it.

Amongst other issues - mold creates complete dysfunction in our endocrine system, HPA axis, immune system, gut
microbiome and nervous system which directly impacts the health of our thyroid. 

The connection between hypothyroidism and thyroiditis with mold is strong and will likely be relevant for about 24% of folks
with dysfunctional thyroids.  Exposure to toxigenic fungi and mycotoxin inflammatory agents from water damaged buildings or
the food system can lead to a deficiency or imbalance of many hormones, including the active form of thyroid hormone T3. 
If an individual doesn't respond to conventional treatment of levothyroxine or synthroid, it can be a dead giveaway that
possible mold exposure is at play and it is well worth exploring. 

The toxins released by the fungal microbes living in damp or water damaged buildings induce oxidative stress which in turn
impacts crucial mitochondrial functions and hormone function including the conversion of T4 to T3. Studies demonstrate that
patients who have been exposed for a prolonged time to indoor air molds have high serum levels of rT3 which basically
indicates that the body is entering a state of hibernation in order to protect itself from a threat which in this case is mold. 

Mold exposure typically results in the following pattern when it comes to thyroid panels -
Low free T3 (VERY important finding), Normal to high reverse T3 (usually high), Low to normal free T4, Normal TSH.

This is yet another demonstration why we cannot rely on just a TSH test to determine the health and functioning of our
thyroid! Please also always include thyroid antibodies with the above panel. 

Individuals who have been mold exposed typically do not respond to Levothyroxine or Synthroid medications. These
medications contain ONLY T4 thyroid hormone and simply don't work for those exposed to mold. Mold toxins inhibit thyroid
conversion from working properly. This means that you can take all of the T4 thyroid medication that you want but the mold
prevents your body from converting it into active T3.

Studies demonstrate that for mold affected individuals - changing to T3 thyroid therapy is what saw them begin to make
improvements in thyroid function. This doesn't mean you can ignore the mold, oh no, you absolutely MUST remove yourself
from the mold if you wish to avoid medication altogether at some point and actually solve your root cause. 

mold
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I really do feel that most folks underestimate the impact of 
 poor quality sleep and high stress levels on our overall health
and wellbeing, including thyroid health.

Stress leads to high levels of stress hormones such as cortisol
which when sustained for long periods of time, in turn creates
inflammation in the body and complete HPA Axis dysfunction
(Hypothalamus, Pituitary, Adrenal Gland axis) which is the
body’s response-signal regulation pathway that it has in
response to stress.

Inflammation and elevated cortisol levels sees the body
produce LESS T3 which is the active and usable form of
thyroid hormone, and MORE reverse T3. Reverse T3 blocks T3
from getting inside cells where it needs to work. 
If T3 can't get into the cell, then you have all the classic
symptoms of low T3 hypothyroidism. 

Prolonged periods of stress and crappy sleep night after night
also see a rapid decline in our DHEA levels which is essential
to a well balanced HPA Axis and happy hormones all round. 

When this HPA axis is in overdrive (as it will be when under
chronic stress), it will impair function in several ways:
- It causes pituitary and hypothalamus fatigue.
- It reduces conversion of T4 to T3 by increasing reverse T3
(rT3) levels.
- Excess stress promotes autoimmune behaviour by
weakening immune barriers like the gut,
lungs, blood-brain barrier, and skin while also exacerbating a
weakened immune system.
- Excess stress can cause thyroid hormone resistance. This
happens as a result of too much inflammation over an
extended period of time which reduces thyroid receptivity
on a cellular level.

Having optimal DHEA levels is absolutely critical to thyroid
health, particularly autoimmune thyroiditis and it is a key
hormone indicator for HPA dysfunction and chronic stress. 

If you have either Hashi's or Graves' definitely consider
having your DHEA levels checked. For women, our levels
need to be sitting above 1500 for proper thyroid function. 

Interestingly but really not surprisingly given everything else
it protects us from, Iodine plays a huge role in protecting
and safeguarding the thyroid against the oxidative stress
created by stress hormones. Our body responds to stress by
detaching iodine atoms from thyroid hormone, freeing it to
act as a shield against tissue damage caused by oxygen
radicals. SO COOL!

The flow on effect of a chronic state of stress and
inflammation is an inflamed gut, inflamed brain,
compromised immune system, compromised thyroid and
completely out of whack hormones and a stressed adrenal
system. 

Anyone with a dysfunctional thyroid really needs to honor
their self care and take it seriously. Schedule it in if you need
to!

Emotional aromatherapy, mindful breathing and nurturing
high quality sleep can greatly help the body better manage
the negative impact of chronic stress on the hormone
system. 

Contemplating the areas of life that are causing chronic
stress is also important. Is your job right for you? Do you
need more help around the home? Is your relationship a
supportive one?....... are all valid questions. 

Stress & Sleep.....
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OVER 50% OF HYPOTHYROID PATIENTS
HAVE MENSTRUAL IRREGULARITIES.

ONE THIRD OF SUBFERTILE PATIENTS
HAVE THYROID DISEASE.

25% OF INFERTILE PATIENTS HAVE
HYPOTHYROIDISM.

76% OF INFERTILE HYPOTHYROID
PATIENTS WENT ON TO CONCEIVE
WITHIN A YEAR UPON RESOLVING THEIR
HYPOTHYROIDISM.......

Thyroid dysfunction is associated with a short luteal phase in
the menstrual cycle which results in an insufficient period of
time for implantation to occur. Failure to sustain a fertilised
egg and early pregnancy loss is the result. 

This is the sad state of affairs that so many women battling to
conceive are unaware of. I've lost count of the conversations
I've had with women the past 2 years who have either
struggled to conceive or who have experienced multiple
miscarriages unnecessarily because of unresolved thyroid
issues. 

Again we come back to the issue of GP's testing only TSH levels
rather than conducting a full thyroid panel, including iodine
levels for all women in preconception mode. If this one
process was done properly, I do believe it would save many
women from much heartbreak. 

A TSH level above 3 is a dead giveaway that a woman's fertility
and her ability to sustain a pregnancy are potentially being
impacted. Pregnancy loss is higher in women whose TSH was
2.5-4 compared to those with a TSH below 2.5. 
High Reverse T3 levels, High T4 and low T3 are also risk factors.
A hypothyroid state sees insufficient thyroid hormone available
for the mitochondria of a rapidly growing embryo and thus
growth comes to a halt. 

Anemia, Miscarriage, Preeclampsia, Placental abruption,
Postpartum haemorrhage, Preterm birth, Low birth weight,
Thyroid Problems at birth, Stillbirth and poor brain
development are all potential risks of unresolved
hypothyroidism. 

An under-active thyroid is infinitely more problematic than an
overactive one as at least there is sufficient thyroid hormone
available, however given maternal thyroid volume increases
10-30% in pregnancy, especially in 3rd trimester, it is no less
important to rectify a hyperthyroid situation as fetal
thyrotoxicosis could be an outcome. 

Autoimmune thyroiditis also poses a significant risk to the
ability to sustain a pregnancy.  The presence of antibodies as is
the case with hashimoto's and graves' means that the body is
more likely to attack a foreign body (an embryo in this case)
rather than allow it to implant and progress safely.

Please, if you are considering starting a family in the near
future - 3 months out get a full thyroid panel done so that you
know exactly where you stand and again when you are ready
to try conceiving.  

Fertility & Pregnancy



The Lab Work
BELOW IS A RUN DOWN OF ALL THE
RECOMMENDED TESTS AND PATHOLOGY TO HELP
YOU FIND THE ROOT CAUSE OF YOUR THYROID
DISEASE. I DO RECOMMEND SEEKING OUT A
FABULOUS NATUROPATH OR FUNCTIONAL
PRACTITIONER TO WORK WITH YOU. 

Complete Thyroid Panel:
• TSH (Reference Range 0.4-2.5mlU/L)
• T3 free (Optimal range: 3.0-4.0 pg/mL)
• Total T3 (Optimal range: 100-180 ng/DL)
• T4 free (Optimal range: 1.0-1.5 ng/DL)
• Total T4 (Optimal range: 6.0-12.0 mcg/DL)
• TPO Antibodies (As close to zero as possible)
• Anti Thyroglobulin Antibodies (As close to zero as possible)
• Reverse T3 (rT3) Optimal range: 9.2-24.1 ng/DL
• Thyroid Binding Globulin (TBG)

- I do all my thyroid panels through www.imedical.com.au
** Be sure to stop taking any supplement with Biotin in it at
least 2 days prior to having a thryoid panel. Biotin causes falsely
HIGH free T3 and free T4 lab tests It causes falsely LOW TSH
levels. This includes doTerra's Bone Nutrient Complex &
Microplex VMz.

Comprehensive GI Map Test

Australian Providers:
- Nutripath Complete Microbiome Mapping (Test Code 2206)
www.nutripath.com.au

- Microba Diagnostics
Practitioner Referral Code (REFGS63D9MJ)
www.microba.com

US Providers:
- Great Plains Laboratory
Comprehensive Stool Analysis
www.greatplainslaboratory.com

- Diagnostic Solutions Lab
GI Map
www.diagnosticsolutionslab.com

HLA DR/DQ/ B27 Genotype + Haplotyping Test & MTHFR
 
Australian Providers
- Nutripath HLA DQ/DR Genetic Study
www.nutripath.com.au

- Melbourne Pathology

US Providers
- Lab Corp HLA DQ/DR Genetic Study + Haplotyping
www.labcorp.com

*These will all be out of pocket tests. 

Organic Acids Test (OAT's)

All testing is done through the USA unfortunately.
- Great Plains Laboratory
www.greatplainslaboratory.com

- Genova Diagnostics
www.gdx.net

IgG & IgA Food Sensitivity Panel

Australian Providers:
- Nutripath 
www.nutripath.com.au

- Great Plains Laboratory
www.greatplainslaboratory.com

DUTCH Complete Hormone Analysis
www.dutchtest.com

Pathology Work
Zinc Plasma (12-20mm/L)
25-Hydroxy Vitamin D (above 75nm/L)
S Folate (above 650 nm/L)
Total Vitamin B12 (180-790nm/L)
Vitamin A Retinol
Serum Copper (12.5-24 mm/L)
Urine iodine (above 100 ug/L)
DHEA (depends on age)
Iron Serum, Saturation, Binding Capacity
Ferritin Serum 2-3 g/L

18 |  Finding the Root Cause for Thyroid Disease
WWW.MYGOODESSESSENTIALS.COM.AU

https://imedical.com.au/order/blood-tests/thyroid-private-blood-tests
https://www.nutripath.com.au/product/complete-microbiome-mapping/
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https://www.greatplainslaboratory.com/comprehensive-stool-analysis
https://www.diagnosticsolutionslab.com/tests/gi-map
https://www.nutripath.com.au/product/hla-dq-dr-genetic-studies-test-code-3401/
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https://www.greatplainslaboratory.com/ige-food-allergy-test
https://dutchtest.com/


The Protocols
LAYING DOWN THE FOUNDATION......

doTerra's Lifelong Vitality Supplements (LLV) will lay down the
foundation for everything physiologically so that the thyroid
can focus on finding homeostasis. 

A few things to keep in mind about the LLV specifically for
those with thyroid dysfunction:
- If you have the BCO1 Gene, your ability to convert
carotenoids into Vitamin A is almost non existent and you will
need to consider adding on the likes of Cod Liver Oil to
support your Vitamin A levels. LLV has high levels of
carotenoids and this could be problematic for you. If you are
Vegan, this is even more critical as all food sources of
preformed Retinol Vitamin A are animal based. 

- If you have the MTHFR gene polymorphisms, depending on
which mutations you have, you may need to add on a good
methylated B Complex and extra Folate. The LLV contains
non methylated B's and methylated natural folate from
lemon peel.

- The LLV is fantastic for maintaining optimal levels of key
nutrients and minerals however, it does not contain
therapeutic doses that are suitable for rectifying deficiencies.
If you have a core deficiency present in selenium, iodine or
D3, you will absolutely need to take additional supplements
to bring your levels up.

For autoimmune thyroiditis the recommended selenium
dose is 200mcg per day. the LLV contains 70mcg so you will
need an additional 130mcg from either supplements or
consuming 4 Brazil nuts a day. 

When it comes to iodine levels we are aiming for blood levels
of 100 ug/L minimum for healthy thyroid function. Women
need to be aiming for at least 150mcg per day for iodine
supplementation and for preconception, pregnancy and
breastfeeding, that number goes up to 250mcg per day. 

doTerra's Microplex VMZ contains very low levels of Iodine at
13 mcg so for those with iodine deficiencies this won't be
sufficient.  Focus on increasing your intake of Seaweeds in
your diet such as kelp flakes sprinkled over your food. Make
sure your seaweed is sourced from radiation free zones
please! Do not use iodised sea salt, that stuff is full of anti-
caking agents that are harmful to our health. Otherwise, one
drop of Nascent Iodine is 400mcg and can be applied
topically to the skin every second day. 

For those with autoimmune thyroiditis, please go very slowly
with iodine supplementation as too much too fast can cause
a flare up of thyroid inflammation due to how powerful a
detoxifier iodine is for the thyroid gland. 

- Vitamin D3 levels in the LLV total 1600IU. Again for
those with autoimmune thyroiditis we need much higher
levels of D3 to achieve a therapeutic effect on thyroid
health with the recommendation being at least 5000IU
p/day until blood levels are above 100 nmol/L or for a
period of 8 weeks before reassessing. 

- If you have low ferritin levels, the amount of iron in the
LLV (6mg) will be insufficient to rectify a deficiency. Seek
out a good Beef Liver supplement for high quality heme
iron that the body drinks up. 

- The XeOmega combined with Cod Liver Oil will provide
you with excellent levels of anti inflammatory omega 3
fatty acids which are essential to balancing thyroid
function. 

- I really LOVE the Alpha CRS as it is a fabulous blend of
anti inflammatory super herbs and nutrients that target
oxidative stress of the thyroid gland and systemic
inflammation. 

Personally, I would double the recommended daily dose
of the Alpha CRS to achieve fabulous therapeutic support
for thyroid function OR, add in the Mito2Max alongside it
which is packed full of thyroid supporting adaptogenic
herbs such as Ashwaghanda, antioxidants like Resveratrol
and mitochondrial support agents such as Coenzyme
Q10.  

I do think the Lifelong Vitality Supplements are fabulous
however, we are all individuals who respond differently an
have different needs.



WEEDING, SEEDING & 

HEALING THE GUT.........

Celery Seed Essential Oil & Siberian Fir as both are terrific for
eradicating H.Pylori bacteria when used internally. Celery Seed is all
about loving up on the gastrointestinal tract, encouraging the release
of stored toxins, soothing and restoring the gut wall, restoring
healthy mucus levels on the intestinal wall and balancing healthy
stomach acid production. Siberian Fir offers excellent anti
inflammatory support whilst going to town on pathogens in the gut,
specifically showing a talent against H.Pylori again. 
 The Yarrow Pom Complex Capsules which are in a nutshell, an
immune system, gut health, brain loving, detoxifying, inflammatory
support wonder full of gut restoring ingredients such as Turmeric,
Melissa, Vitamin C, Zinc, Frankincense, Yarrow and Melon Seed
Extract.
Be sure to include plenty of gelatin in your diet to help seal up your
leaky gut wall and restore gut permeability. 
Add in a Binding agent such as Activated Charcoal, Bentonite Clay or
Zeolite Clay to adsorb toxicity in the gut such as glyphosate as well as
mold and heavy metals. 
Up your hydration with only filtered water. Aim for at least 1.5-2L per
day spiked with your favourite citrus essential oils to up-regulate our
phase 1 and 2 detoxification pathways, clear out excess estrogen,
support bile production and balance mucus production.
Cut out all processed foods, gluten, wheat, grains, dairy and refined
sugars. Minimise carbohydrate content during your 30 day cleanse.

doTerra has a fabulous program called the Cleanse and Restore. 
It's a 30 day overhaul for your gut designed to clear out pathogenic
bacteria that may be causing dysbiosis. 

It also targets cellular function and communication, liver health, reduces
overall toxic burden, gently detoxifies heavy metals and aims to soothe
the inflammatory response throughout the whole body.

The program consists of the Lifelong Vitality Supplements, Zendocrine
Detoxification Softgels and Herbal Complex, PB Assist Probiotic, GX Assist
Pathogen Clearer, Terrazyme Digestive Enzymes, DDR Prime Cellular
Complex and Lemon essential oil.

The DDR Prime Blend has Frankincense, Wild Orange, Lemongrass,
Melaleuca, Thyme, Niaouli, and Summer Savory oil in it. These oils are
incredibly supportive and harmonizing to the immune system.
In addition to regulating the immune system, it also provides powerful
cooling of inflammation in the body and thyroid gland. 

doTERRA’s Alpha CRS herbal blend also has powerful inflammation
soothing agents in it like Turmeric, Boswellia Resin, Peppermint extract,
and Ginger extract. Additionally, the essential fatty acids
in doTERRA’s xEO mega will also help lower inflammation along with
the Frankincense, Wild Orange, and Chamomile essential oils included
in this softgel. 

The only other additions I would recommend including with this program
are -

1.

2.

3.

4.

5.

6.



The Zendocrine Blend is a fabulous combination of Tangerine (to target
chemical toxins) and Cilantro oil (to target heavy metals) along with
elimination supportive oils like Juniper Berry (for kidney support),
Rosemary (for liver support), and Geranium (for gallbladder support).

The Zendocrine Complex is a herbal formula that contains a blend of liver
supporting herbs like Barberry Root and Bark (liver cleansers & anti
parasitic/antifungal), Milk Thistle (helps liver function and supports heavy
metal elimination), Burdock Root (detoxifies blood, lymphatic system, and
the skin), Clove Bud (a powerful antioxidant that is supportive of healthy
detoxification functions), Dandelion Root (may improve liver and
gallbladder function), Garlic Bulb (activates enzymes that can flush out
toxins and also has high levels of allicin and selenium which aid in liver
cleansing), and Red Clover (helps the liver eliminate estrogen-like toxins).

Contrary to popular belief, Cilantro essential oil or any other essential oil
for that matter does not have the ability to bind to heavy metals such as
aluminum and escort them out of the body safely.

Currently, there is no scientific evidence that suggests essential oils such
as cilantro can remove heavy metals from the body. Only the physical
plant matter has demonstrated this ability. Essential oils do not act as
binders or chelation agents because they simply do not have the couplers
or atomic structure necessary for binding. 

However, that is not to say that essential oils aren’t incredibly beneficial
during the detoxification process. In fact, there are many essential oils
that are considered wonderful detoxifiers that both encourage the
release of stored toxins in tissues and support the organs of
detoxification. 

This is extremely useful when detoxing heavy metals or any other harmful
substance. Essential Oils are very effective at loosening up the garbage
inside cells and tissues and getting it ready for collection but they
CANNOT carry it away.

We need binders to support the total elimination of waste so that toxins
in general, not just heavy metals, do not continue to recirculate in our
system. Think of binders as your garbage trucks that collect and carry
toxic waste such as heavy metals away. Without binders, we have no
garbage trucks to dispose of the waste. 

For this reason, I feel it is wise to avoid using cilantro essential oil where
heavy metals are present in the body without a binder, otherwise there is
potential risk to shift or dislodge heavy metals from various locations in
the body and have them deposit elsewhere such as the brain.

Binders also prevent detox symptoms so you can detox comfortably
without headaches, nausea and fatigue and brain fog that can accompany
a detox done improperly. 

A side bonus by using a binder as part of your detox protocol is that your
body is spared the work required to process a toxin through the liver and
gallbladder and is, instead, escorted right out of the body through your
colon. Examples of binders are bentonite clay, zeolite clay, aloe, apple
pectin, chlorella, silica & activated charcoal. I use a binder called GI Detox
which is a blend of all of the above.

SUPPORTING LIVER FUNCTION & 

HEAVY METAL DETOXIFICATION.



Stress & Sleep

Support

Ahhh the tools to a better quality nights sleep and reduced
cortisol levels are a-plenty. 

I would love for you to consider doTerra's Adaptiv oil blend and
softgels to manage daily stress levels and really anchor those
cortisol levels. This is in turn only going to have a positive flow
on effect with reducing inflammation, balancing sex hormones,
improving energy levels and overall wellbeing. 

In the Adaptiv Softgels we have Sceletium Root, Ahi Flower and
GABA sourced from the fermentation of glutamic acid using
lactobacillus bacteria + the essential oil blend of Lavender,
Coriander, Fennel and Wild Orange.

Adaptiv can be used during the day to support a healthy stress
response or in the evening if you are having trouble unwinding. 

doTerra's Serenity Restful Complex is outstanding and
combines the well-researched, relaxing benefits of Lavender
essential oil and L-Theanine which is a green tea extract, along
with lemon balm, passionflower, and chamomile to gently
promote relaxation and sleep. No addictive qualities about
them, no morning after grogginess just really good sleep.

Copaiba Essential Oil is a powerful modulator of the
endocannabinoid system and is renowned for bringing our
nervous system and immune system back into a state of
homeostasis. A drop under the tongue before bed will help
unravel even the tightest tension. 

Magnolia, Vetiver, Spikenard, Frankincense, Roman Chamomile,
Cedarwood and Lavender are some of the other best known
essential oils for inducing a state of calm and relaxation. 

Try diffusing any combination in your bedroom at night or
applying to the soles of your feet and chest. 
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Adaptogenic herbs and tonic mushrooms
are powerful allies to draw upon. 

Ashwahandha is an immunomodulatory
herb which means it helps normalise
immune function. A recent study found
that 600mg of Ashwagandha daily for 8
weeks improved TSH levels, T3 and &4
levels significantly compared to placebo. 

Ashwagandha is also one of our best
friends when it comes to helping us adapt
to stress levels by modulating the release
of stress hormones and inflammation. 



thyroid support nutrients

Cordyceps: In 2013, there was one study conducted in China that demonstrated that cordyceps could significantly
reduce blood levels of thyroid antibodies in both Graves’ disease and Hashimoto’s thyroiditis and that it could play a
helpful role in cell-mediated immunity in animal models in many diseases. The thyroid antibodies declined by 40.06%
(TPO antibody) and 46.94% (TR antibody) in the Graves’ disease treatment group which indicates an improvement in the
thyroid autoimmune condition (less autoimmunity). In the Hashimoto's group, thyroid antibody levels declined by 51.3%
(TPO antibody) and 39.49% (TG antibody). Based upon this research I've included Cordyceps daily at a dose of 1600mg.
Since doing so, my antibodies have clearly fallen though I cannot say for sure if it is due solely to this addition.

Glutathione and SOD (Superoxide Dimutase): Antioxidant support is absolutely critical for regaining control of
thyroid inflammation, I cannot stress this enough. Antioxidants take the heat out of the inflammation, calm and settle it
right down whilst protecting the thyroid gland from being further destroyed and damaged. Glutathione and SOD are your
master antioxidants, the Grand Daddy and Grand Mumma. I use Seeking Health's Liposomal Glutathione & SOD
supplements together with my high limonene essential oils such as Grapefruit which encourage the up-regulation of our
own innate glutathione production. 

Resveratrol: Is a natural polyphenolic compound found in the skin of red grapes. It inhibits something called NF-kappaB
which is present in all chronic autoimmune conditions. Resveratrol is a powerful suppressor of NF-kappaB and even
more so when it is combined with Turmeric. Resveratrol is present in doTerra's Alpha CRS in a 50mg dose and the Deep
Blue Polyphenol Complex at 75mg. I take 300mg of Resveratrol a day together with 500mg of Turmeric. 

Deep Blue Polyphenol Complex: This supplement is packed full of the most powerful antioxidant and anti-
inflammatory compounds. I do think it is a non negotiable supplement for anyone dealing with autoimmune thyroiditis to
tackle the inflammatory response head on. Think resveratrol, turmeric, boswellia resin, curcuminoids, ginger, green tea
extract, pomegranate seed and grapeseed extract. 

Turmeric Dual Chamber Capsules: Turmeric similar to Resveratrol blocks a molecule called NF-kappaB, which travels
into the nuclei of cells and turns on genes related to inflammation. It is a potent antioxidant, which can neutralize free
radicals that cause oxidative damage, it also enhances the activity of the body’s own antioxidant enzymes. doTerra's Dual
Chamber Turmeric Capsules are absolutely genius. The outer layer of the capsule contains 160mg or 6 drops of Turmeric
root essential oil, standardised for 70 percent turmerones. The inner chamber contains 300mg of turmeric extract with a
95 percent concentration of curcuminoids. It's important for women not to overdo Turmeric consumption as it can
reduce estrogen levels significantly which can impact the menstrual cycle and fertility. No more than 1000mg a day. 

Systemic Enzymes: Systemic enzymes are also known as proteolytic enzymes and act as natural immune modulators,
bringing our immune system into balance. Systemic enzymes break down inflammatory cytokines (immune response
proteins) that are seen in autoimmune disease. They also contain proteases that may be involved with breaking down
pathogens such as bacteria and parasites. Furthermore, these enzymes speed up tissue repair by reducing inflammation.
In a study done back in 2002 found that not only did the patients report a reduction of thyroid symptoms, but a
normalization of thyroid ultrasound, a reduction in the number of inflammatory cells in the thyroid, and significant
decreases in TPO and TG antibodies were seen as well. Many patients were able to reduce their dose of levothyroxine,
and some were able to discontinue their medications completely. Additionally, cholesterol profiles improved in the
patients that had high cholesterol levels before starting the enzymes. Wobenzym is the brand I have used most
successfully. 

Digestive Enzymes: Given that we know people with Hashimoto’s and hypothyroidism have low stomach acid, and
having low stomach acid makes us more susceptible to acquiring gut infections like SIBO (Small Intestinal Bacterial
Overgrowth), H. pylori, Yersinia, and parasites,.taking a digestive enzyme is key with meals. Taking digestive enzymes with
meals will not only unlock more nutrition from your food, it will also calm down the IgG antibody immune response that
may be present to certain food proteins such as those from gluten and dairy. doTerra's Terrazyme is fabulous for this. 
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Tyrosine: Is a non essential amino acid that is produced from another amino acid known as phenylalanine.
Tyrosine is what thyroid hormone is made from together with iodine. A tyrosine deficiency can impact our ability to
make thyroid hormone whilst also leading to depression, poor mental focus and concentration. Tyrosine comes
from protein sources but unless we have good digestion, we are unable to extract this amino acid sufficiently. This
becomes particularly more problematic for Vegans as most of the best sources of Tyrosine are from animal
proteins. Soy is a good source of Tyrosine but isn't recommended at all for anyone with thyroid dysfunction. Vegans
need to be adding Spirulina, activated nuts and gluten-free organic oats. 

Black Seed Oil: Black seed oil has been touted as a “cure for everything except for death!” It's botanical name is
Nigella sativa and it's often known as Black Cumin Seed also. One of the key compounds in BSO is Thymoquinone
which is a powerful antioxidant, antihistamine, anti fungal and antibacterial. It is also wonderfully effective at
knocking out H.Pylori bacteria which as we know can contribute to elevated thyroid antibodies. TQ acts as a biofilm
disruptor, meaning that it can break free from the protective coating that H. pylori uses to protect itself, allowing
antibacterial components to reach the H. pylori bacteria and eradicate it. A 2016 study investigated BSO's effects on
those with Hashimoto's and found that after 8 weeks of receiving 2 grams a day, TSH levels reduced from an
average of 6.42 to 4.13 in the group receiving the black seed oil. Serum T3 also improved from an average of 0.92,
to an average of 1.06. Both of these changes were statistically significant.

Iodine: I've spoken at length on how critical it is to maintain adequate iodine levels for thyroid health so let me just
touch upon dose and supplement forms. Optimal iodine daily intake levels are 150mcg for non pregnant women.
During pregnancy our needs increase up to 250mcg. Including plenty of organic, non irradiated seaweeds in our
diet is the best way of receiving iodine without a doubt. Secondary to this - Nascent or colloidal iodine liquid is best.
There are roughly 400mcg per drop in Nascent Iodine so one drop every second day would be more than sufficient.
Please don't use Lugol's Iodine which is like the Donald Trump of the iodine world. Lugols iodine contains about
15mg in one drop which is 100 times the optimal daily intake. Having Hashimotos or Graves disease and going
straight to Lugol's iodine is like the first week of Trump presidency. Going that hard, that fast might not be a good
idea. Slowly does it particularly for autoimmune thyroiditis. You will recognise very quickly if you've had too much as
you will cause a flare up of your symptoms. 

Cod Liver Oil: Taking iodine without sufficient levels of Vitamin A present is a waste of time as I've mentioned. The
best sources of preformed Vitamin A are egg yolks, grass fed butter and ghee, liver and cod liver. I swear by Rosita's
Cod Liver Oil as the best way to maintain my Vitamin A, D, E and Omega Fatty Acid levels naturally. Vitamins A and E
are essential to the release of thyroid stimulating hormone from the pituitary gland. Food based supplements are
absolutely the best way to receive these key nutrients outside of our diet. 

Low Dose Naltrexone: Is a pharmaceutical agent that really is a wonder drug. LDN is for stubborn autoimmune
thyroiditis cases where thyroid antibodies just won't come down, as was the case for me. With antibodies pushing
4000 and a desire to start a family asap, I knew I needed to pull out the big guns and LDN was that little extra trick
up the sleeve that I needed. LDN is an immune modulator that regulates the immune system and returns it to a
state of balance. In doing so, it also reduces inflammation levels in a big way though not in a typical pharmaceutical
anti inflammatory way. It enhances immune function by increasing the body’s production of endorphins. This is
important for autoimmunity because the increased endorphins help to modulate and regulate the immune system. 
LDN actually turns off the cells that cause autoimmunity! I've used LDN alongside everything else I've mentioned
above as it truly is a complementary medicine. 
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Here are my top recommendations for essential oils to support the thyroid and its function with a focus on soothing
inflammation, regulating immune function and protecting cellular integrity. Remember that we are all different and how our
body responds to essential oils will be different from person to person. Don't get disheartened if a particular blend doesn't work
for you, keep trying different blends, and remember that consistency of use delivers compounding health benefits. 

Copaiba: Copaiba is a well studied essential oil compared to others and it has an abundance of evidence backing up its
systemic anti-inflammatory and antioxidant superpowers. Copaiba is 60% beta-caryophyllene which is a constituent that
interacts with our endocannabinoid system which modulates our immune system and inflammatory response by inhibiting pro-
inflammatory cytokines interleukins which play an essential role in the establishment and maintenance of autoimmune
disorders.

Myrrh: Myrrh is the Oil of the Thyroid as far as I'm concerned given it has multiple functions that serve the gland. Myrrh
supports the gut microbiome, the conversion of T4 to T3 and also help reduce thyroid-associated elevated LDL cholesterol.
Studies have demonstrated Myrrh's regulating effect on the thyroid, from supporting the normalisation of T3/T4 levels,
supporting the thyroid’s ability to properly absorb iodine, and supporting the activity of a number of important thyroid enzymes.
It is a fantastic oil to incorporate no matter which way your thyroid is swinging. 

Frankincense: Frankincense is abundant with Alpha Pinene at around 80% concentration. Alpha Pinene has wonderful
inflammation and immune system modulating properties. It is also a powerful detoxifier for the thyroid gland, clears junk away
from cellular receptor sites and exhibits strong free radical scavenging activity which is so important when we are dealing with
immense oxidative stress of the thyroid in autoimmune thyroiditis. 

Siberian Fir: Rich in bornyl acetate and alpha pinene, these constituents make Siberian Fir a powerful ally for soothing the
inflammatory response in affected tissues and influencing gene expression associated with inflammatory and immune
pathways. Siberian Fir is the only Fir oil that we can use internally as well as topically and aromatically. This is a good thing as
Siberian Fir is wonderful for supporting cellular health in gastric cells making it helpful for tackling inflammation in the digestive
system and intestinal lining. 

Lemongrass: Research shows that lemongrass has powerful anti-inflammatory benefits. It is wonderful for inhibiting pro-
inflammatory cytokine activity which in turn, helps reduce oxidative stress and soothe the autoimmune response. Lemongrass is
also gorgeous for supporting lymphatic flow and aids in the removal of toxicity from the body as a result. 

Clove: Clove is a powerful antioxidant thanks to its high phenol content and as I've mentioned before, the thyroid needs a LOT
of antioxidant support particularly for autoimmune thyroiditis. The phenolic compounds are excellent at clearing the receptor
sites of cells which allows for better communication between cells, hormone balance, and improved thyroid function.

DDR Prime: Is a blend of several of the above oils (Frankincense, Lemongrass, Clove) + Summer Savory, Niaouli, Wild Orange,
Litsea and Thyme. It is all about protecting cellular integrity and packs an antioxidant punch like no other combination. DDR
Prime is an immunomodulatory agent meaning it helps normalise immune system function and return it to a state of balance.
This is of course exactly what we're trying to do with autoimmune thyroiditis. 

Turmeric: Turmeric essential oil does not contain Cucurmin, instead it is abundant in Tumerones which have demonstrated
fantastic ability to inhibit inflammatory pathways, upregulate Glutathione production and provide fantastic systemic support
through the blocking of p38 MAPK signaling pathways.
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For non-autoimmune hypothyroidism try the following blend -

10 drops of Lemongrass (cleansing and anti-inflammatory)
8 drops of Clove (antioxidant support, clearing cell receptor site)
10 drops of Myrrh (regulate thyroid function)
8 drops of Frankincense (combats oxidative stress)
8 drops of Peppermint or Basil (to stimulate a sluggish metabolism and energise)
+ Fractionated coconut oil to dilute in a roller bottle for topical use 2-3 times daily.

For non-autoimmune hyperthyroidism try the following blend -

8 drops of Lemongrass (cleansing and anti-inflammatory)
8 drops of Turmeric (protect cellular integrity)
10 drops of Myrrh (regulate thyroid function)
10 drops of Siberian Fir (soothe inflamed tissues)
8 drops of Frankincense (combats oxidative stress)
6 drops of Vetiver (to calm a heightened autonomic nervous system and metabolic rate)
+ Fractionated coconut oil to dilute in a roller bottle for topical use 2-3 times daily.

For Autoimmune Hashimoto's try the following blend -

15 drops of DDR Prime (to balance immune function, antioxidant support)
10 drops of Peppermint or Basil (to stimulate a sluggish metabolism and energise)
15 drops of Myrrh (to regulate thyroid function)
10 drops of Siberian Fir (influence gene expression and inflammatory pathways)
+ Fractionated coconut oil to dilute in a roller bottle for topical use 2-3 times daily.
+ This blend can also be used internally in veggie capsules diluted with olive oil. One drop of each oil is enough. 

For Autoimmune Graves' try the following blend -

15 drops of DDR Prime (to balance immune function, antioxidant support)
15 drops of Myrrh (to regulate thyroid function)
10 drops of Siberian Fir (influence gene expression and inflammatory pathways)
8 drops of Cobaiba (inhibit cytokines)
8 drops of Turmeric (soothe and protect inflamed thyroid tissues)
+ Fractionated coconut oil to dilute in a roller bottle for topical use 2-3 times daily.
+ This blend can also be used internally in veggie capsules diluted with olive oil. One drop of each oil is enough.

- When it comes to topical use, it is wise to alternate between the thyroid reflexology point on the feet at the base of the big toe
and directly over the thyroid.  Oils such as Clove and Lemongrass can be irritating to the skin and multiple daily applications could
develop sensitivity which we don't want to happen. Changing your points of application will help safeguard against sensitization
and please, always use a carrier oil.
 



.....and so here we are.

I hope I've done you service by creating this resource. It really has been a labor of love for me putting this together as it is just 
 such a huge passion topic for me. 

I have no doubt I will keep adding to this as time goes on to create quite the little bible on all things root cause thyroid matters. I
will also be adding in an extended bibliography of research links for those who like to geek out as I do. I'm always keeping my
eyes out for new studies that come to light on new developments and theories that are connected to the health of our thyroid
and I will be sure to share them with you.

What I want to leave you with is this - I am not a trained medical professional. I am just a girl that decided the medical system
wasn't supporting her health and took matters into her own hands. Everything that I've shared with you here, I have personally
experienced in some capacity, I have tried ALL the treatments and protocols I assure you!

I've documented and tracked my response to them all and if you could take a look at my files of pathology work, functional
testing and protocols that I've kept from the past 10 + years you would laugh. I am the right nerd. 

What I've realised as I come out the other side of this ten plus year odyssey of uncovering my own thyroid root cause, is that it
never was just one thing. There was no one root cause. It was most definitely a combination of many that triggered a state of
imbalance in my body which in turn lead to an autoimmune disease. 

If you are serious about unlocking the key to your own thyroid dysfunction, you will likely find the same. Don't be disheartened.
Treat it as an adventure of discovery. Every rabbit hole that I have ventured down and ticked off, I've learnt something from it
and it has increased my vitality and overall wellness in some way. 

This will be very much a peeling back of the onion layers ok and you will need to be your own detective.

"But with every strike, it brings you closer to hitting a home run..."
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And you will hit that home run if you stick with it I promise you. 

This is about compounding health and every box you tick will see your energy increase, your inflammation decrease, brain fog
dissipate, gut troubles vanish, longevity extended, skin clarity enhanced, hormones regulated and so much more. 

Everyone deserves to feel well but so many of us don't have a clue what that feels like. We've become so accustomed to feeling
blah that we perceive this to be normal and any remembrance of a period of vitality is but a ship on the horizon. 

The unfortunate truth is that we've forgotten what good health feels like. I want to help you discover that feeling again. 

If you work through each of the areas I have touched upon, you will get there. 

With so much love.

 Bec



You are the healer of
your body. 

Don't ever forget that nobody knows your body as well as you do. 
Trust your inner compass, if you are working with a medical
professional who does not listen to you or who is not respecting your
path, please step back from the situation and find someone who will.

I prefer working with Functional Practitioners or Naturopaths as they
understand and treat the body as a whole. They will also conduct
pathology and functional testing that no doctor is likely to perform. 

Interview your proposed Naturopath or Functional Practitioner and ask
them some questions before you start working with them to get a feel
for their style. You want to make sure they are a good fit. 

I prefer someone that is more biochemical pathway minded with
strong training in genetics over someone trained in say energetic
medicine. You know who will best suit you. 

The words contained within this ebook are not designed to medically
diagnose, treat or cure any individual. Seek out a medical professional

for individual support and advice.
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