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Dedication

Anyone who researches vitamin D and vitamin K2 will eventually find, and
love, the work of Jeff T. Bowles. It was his first book, detailing his
experiments and independent investigations regarding the role of these two
vitamins in our organism, which created in me the initial desire to
investigate these subjects in more depth.

However, my definitive source of strength and motivation was my mother,
Joaquina Henriques. For in her intense struggle against metastasized breast
cancer, she created in me the willingness and the desire to search, search for
hours, day and night, over many weeks and months. All in our quest against
an unrelentless disease.

This book is also dedicated to my beloved wife, Miriam Henriques, who in
her fight against ankylosing spondylitis — a debilitating autoimmune
disease — has shown similar courage and determination, reaping the
benefits of following a high-dose vitamin D therapy in the form of a
significant amelioration of her symptoms.

Now, at the end of all these years of research, this book is the result of the
inspiration resulting from my investigation of the results achieved by Dr.
Cicero Coimbra, neurologist and professor of the School of Medicine of the
University of Sdo Paulo, Brazil and his protocol.

All this research has created in me the need to put in writing a detailed
explanation of the metabolism of vitamin D and its role in cancer,
autoimmunity and many other common diseases, to get this life-saving
information, duly referenced with more than 300 footnotes, to as many
people as possible.



In memory of Joaquina Henriques, 1949 — 2017
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Preface

Why high doses?

According to the renowned Portuguese Professor, Dr. Manuel Pinto Coelho:
" Most of the drugs that are taken, try to imitate what high dose
'vitamin' D3 can [do]. " ¥

Furthermore, according to the pioneering work of the renowned Brazilian
physician, Dr. Cicero Coimbra, using vitamin D in large doses stops, and
even partially reverses, the damage caused by multiple sclerosis and
many other autoimmune diseases in 95% of the cases. 2!

Recent clinical studies continue to demonstrate the extraordinary benefits,
and almost miraculous results, of high-dose vitamin D therapy. ¥/

Compare for example the before and after of high-dose vitamin D therapy
in psoriasis [click here to open the image] ¥ and vitiligo [click here to open
the image]._. 12! ¢l

This is the effect of high dose supplementation in visible disease processes.

What about the effect of vitamin D on the diseases we can’t see ?

With vitamin D supplementation, the risk of myocardial infarction lowers
by 50% between those subjected to an angiography. ! The risk of colon
cancer can drop up to 80% '8 and the risk of breast cancer up to 83% 19! 1%
— imagine! Millions of men and women could still be alive if only they
had known about vitamin D in advance. Nevertheless, more than 1 billion
people have insufficient vitamin D levels. 1! 1]

Imagine how different things could be for you if you had the knowledge to
extract all the benefits of high-dose vitamin D without fearing the adverse


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3897595/figure/F8/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3897595/figure/F9/

effects. People like Dr. Cicero Coimbra created protocols that allow you to
do just that.

In this book, we explore in detail the protocols of Dr. Coimbra and other
physicians like Dr. Manuel Pinto Coelho. Names mostly unknown to the
English-speaking world who are revolutionizing medical treatment
protocols.

You will learn everything you need to know, step by step, in a practical

guide written in a current and easy to understand language. With simple
analogies and easy to follow diagrams you will effortlessly learn all the
aspects you must master:

How vitamin D works.

The dangers you must avoid and exactly how to avoid them.

The required blood and urine tests and how to interpret your results.
The key supplements to take along the protocol and how each of
these supplements relates to vitamin D.

You will know exactly the why behind each recommendation. Think about
it. This means there will be no space for analysis-paralysis and that makes
all the difference. Moreover, each key statement comes accompanied by
references to recent clinical studies from scientifically accredited sources.
Nothing of importance is left unexplained or without a reference.

Seeing how everything fits together in a logical manner, you will be ready
to share this life-saving information with others, including your doctor.

You will get clear, scientifically validated answers, to each of the key
questions:
e How can I be sure my body is getting its optimal vitamin D dose?
e How can I be sure I’'m safe while taking these doses?
e How can I be sure high-dose vitamin D therapy actually works ?
e What is the relationship between vitamin D and vitamin K27
e How many types of Vitamin K2 there are and how should I
supplement them?



All these secrets from the Portuguese and Brazilian protocols are finally
answered in a simple and direct way in a single book in the English
language. A book designed to help you understand everything you need to
know from the first day.

This practical guide is built upon more than 300 references , providing
detailed information on the relationship between vitamin D and vitamin K2
and depression, autism, cancer, osteoporosis, diabetes, autoimmune
diseases, fibromyalgia and chronic pain, among many other health
problems.

Finally unravel the mysteries of vitamin D and vitamin K2 and reap the
benefits of high-dose therapy while protecting yourself from any dangers



Introduction

What is vitamin D?

The first fact about Vitamin D may catch you by surprise. Vitamin D isn't a
vitamin, it's a hormone. 22!

What is the difference?

A vitamin is a substance that our body needs in small amounts and it cannot
manufacture.

Imagine our body is like a house in constant remodeling. And remodeling
requires new materials replacing the old.

We can compare vitamins with the tiles, bricks and wood being used daily
to replace the old materials. Why? Because even though these materials are
essential, the builders cannot manufacture them. They can only order them
and wait for them to arrive at the construction site.

The same goes for vitamins. Vitamin B12 for example is essential for the
proper functioning of our nervous system. It's found mainly in animal foods
like meat. If we stop eating these foods, our bodies will not have access to
this substance in sufficient amounts. As such, our nervous system will
suffer. How?

When our body starts lacking a vitamin, it begins to warn us with specific
signs. The lack of vitamin B12, for example, causes paresthesia — burning

sensations, tingling and tremors — especially in the extremities, legs and
hands. 14!

What ahnnit hormnnecg?



VY LAIWAL VLUV ULL LIV LLIAIULIN U

A hormone is a substance that the body uses to communicate with itself.
For example, when it detects a danger, our body orders our adrenal glands
to produce a hormone called adrenaline. Then, this hormone travels through
the blood, affecting each of our cells differently.

Imagine each cell has a book describing its daily tasks.

For example, cells covering our stomach wall are responsible for producing
a very important mucus. This mucus creates a protective coating preventing
hydrochloric acid from corroding and opening holes in the stomach itself.

We can imagine each of these cells as having a list of detailed instructions
describing step by step how to make this vital mucus.

However, adrenaline changes everything. Adrenaline is a hormone, a
messenger. As such, it causes the cell to refer to its instruction booklet in an
attempt to understand what the body is trying to communicate. What could
it be? Let’s look at the manual:

Body Manual
Chapter 56: Stomach Cell:

e Daily: Manufacture protective mucus.
e If the body sends adrenaline: STOP manufacturing protective
mucus.

Did you notice? This is the striking feature of hormones. They are chemical
signals our body sends to regulate cellular behavior.

Now imagine your lungs. They have a muscle, the diaphragm, responsible
for regulating the rate at which air enters and leaves the lungs. Now
imagine these muscle cells, busy with their regular task of inspiring and
expiring. Suddenly, adrenaline arrives and off they go, reaching out for the



manual, trying to interpret the meaning of the messenger the body has just
sent them. The manual is clear:

Body Manual
Chapter 28: Diaphragm Cell:

e Daily: Contract, wait a bit, relax.
e If the body sends adrenaline: Contract and relax quickly!

The same goes for the cells in our cardiac muscle, the heart. As with the
diaphragm, adrenaline commands the heart to accelerate.

Adrenaline affects most organs of our body. The diaphragm and the heart
explode with activity, the liver releases glucose and cholesterol and this
energy and oxygen-rich blood gets diverted into the muscles. Conversely,
non-essential processes involving the immune system and the production of
protective mucus, are put on hold, saving up precious resources.

It's like as if every cell in the human body were a musical instrument and
hormones the movements of the conductor. The conductor commands the
piano to stop playing while instructing the trombone to initiate its part.

The manual each cell has, containing the detailed instructions on how each
cell should operate, is the genetic code. The deoxyribonucleic acid, or
DNA, has specific information, the chapters, detailing each cells’ functions
and how they must adjust their behavior should a hormone arrive in their
vicinity.

Calcitriol

Now, just imagine if there was such a thing as a master hormone, a
molecule capable of commanding your whole body into a state of
wellbeing. At the same time, this hormone would be so vital that if it went
missing your whole body would enter into a state of decay. The striking fact



is this hormone does exist and is called Calcitriol. Calcitriol is the active
form of vitamin D?3.

When you take a gelatin capsule of vitamin D3, you are ingesting the
chemical called cholecalciferol. Then, this chemical undergoes several
transformations within the body until it finally becomes calcitriol — as
shown later in diagram 2.

Due to a mistake when they were discovered, this family of molecules was
called vitamins. However, for the sake of understanding, we will continue

to use the term “vitamin D” — instead of "hormone D.” Just keep in mind,
however, that we will be talking about a substance with the properties of a
hormone. But, what kind of hormone?

The Super Hormone

Our internal manual, with its chapters, is infinitely complex and, although
its genetic sequences are known, we are yet to understand all the
complexity of its intricate instructions. However, by the way each cell
behaves, depending on whether the body has adequate levels of vitamin D,
it seems reasonable to agree with the enthusiasts referring to vitamin D as a
super hormone. After all, vitamin D does regulate countless cellular
processes in our body.

It's as if the manual of life, DNA, said in all its chapters:
Chapter 56: Cell Stomach:

e Daily: Manufacture protective mucus.

e If the body sends adrenaline: STOP manufacturing protective
mucus.

e If the body stops sending adrenaline: Resume the
manufacturing of protective mucus.

e If the body sends Calcitriol: Smile and do your job in the
best possible way.



Chapter 28:

If the body stops sending Calcitriol: Panic and do a poor
job.

From the Diaphragm Cell:

Daily: Contract, wait a bit, relax.

If the body sends adrenaline: Contract and relax quickly!

If the body stops sending adrenaline: Resume contracting and
relaxing at the normal pace.

If the body sends Calcitriol: Smile and do your job in the
best possible way.

If the body stops sending Calcitriol: Panic and do a poor
job.

At this point, you might be thinking: "Okay, vitamin D is important for my

health, I get

that. Now, what should I do next?”

First, let's talk about what you should not do next. This will be the focus of
our first chapter. However, and before we move on, let me share with you
an important feature of the book you are reading.

Due to the complexity and importance of the issue at hand, each chapter in
this book is accompanied by a summary of the main points entitled "Do you

remember?"

This summary aims to make life easier for you, the reader, in three
important ways:

1. By helping you to understand and memorize the key points more
easily;

2. By helping you to review the main points quickly, without the need to
re-read an entire chapter;

3. By providing you with an outline you can use as the basis for a
succinct conversation on the topic. This will allow you to share these
life-saving concepts with your loved ones or even your doctor in a
more organized and streamlined fashion.



The "Do you remember?" summary is divided into questions and answers.
To test your understanding simply read the question and keep the answers
covered. Then you can review your answers. Don’t worry if you didn’t
remember the answer right away. The purpose wasn't to test you but to
exercise your brain. Whether you got it right or wrong, immediately
reviewing the correct answers helps you to memorize the main points.

Even if you choose not to test your memory in this way, the "Do you
remember?" summary will continue to be useful. This is true because our
brain tends to remember more easily the first and last thing we read in each
study period.

Moreover, to further facilitate the goals number 2 and 3, at the end of this
book you will find an Appendix containing a compilation of all the "Do you
remember?" summaries. Be sure to use this Appendix to quickly refresh
your memory whenever necessary.



Do you remember?

Questions:
A. Is vitamin D, a vitamin or a hormone?
B. In a nutshell, what is a hormone?

C. A hormone has the same effect in all the cells receiving it? Give an
example.

D. Why is Vitamin D often called the super hormone?

On the next page you will find the answers.



Answers:

A. Vitamin D, in its active form, is actually a hormone and not a
vitamin.

B. A hormone is a molecule the body uses to send messages to its cells.

C. Each cell reacts to each hormone differently, depending on the
instructions stored in our genetic code, or DNA.

For example, adrenaline is a hormone that stimulates the lungs and
the heart while concurrently instructing the stomach cells to stop
producing protective mucus.

D. Vitamin D is considered a super hormone because it seems to
positively affect the entire human body.

How did you go? Don’t worry if you couldn’t remember some answers, the
truth is that now that you have reviewed the main points, this knowledge is
more ingrained in your mind, ready to be shared with others who may need
it.






Section 1

Mastering The Risks



Chapter 1

No, Vitamin D Is Not Harmless

"Poison is in everything, and no thing is without
poison. The dosage makes it either a poison or a
remedy."

— Paracelsus, a pseudonymous for Phillipus
Hohenheim, Swiss Alchemist



Recent studies point to a global deficiency in vitamin D involving 1 billion
people. 21 18 Therefore, we now need to conciliate these two facts: (1)
Vitamin D is essential and (2) a large part of the human population is
deficient in it. As such, it seems reasonable to think the best option for each
of us is to go online right now , order a bottle of the highest dose available,
and begin to supplement with it.

However, and before doing so, let me tell you about calcium.

Calcium and Vitamin D

Calcium is an essential mineral for life. Our body uses it to correct blood
pH, regulate muscular contractions — including our heart’s rhythm — and
it's the main mineral in our bones.

However, to give our body all the calcium it needs, eating calcium-rich
foods may not be enough. Why? Because when calcium reaches the
intestine it will only be absorbed in large quantities if there's enough
vitamin D available.

That's the problem.

Note the following: Within our neck we have four tiny lumps called the
parathyroid glands. Together, they have the function to check how much
calcium is in our blood at all times. If the calcium levels drop, the
parathyroid sends a message telling the bones to release some of their
calcium into the bloodstream. If, however, there happens to be an increase
in calcium levels, the parathyroid glands stop sending this message.

To communicate with the bones and the other tissues involved in calcium
metabolism, these glands use a hormone called parathyroid hormone or
PTH, an abbreviated form used in the rest of this book.

How this happens is a fascinating subject and helps us realize two
fundamental aspects:



1. The additional hazards Vitamin D supplementation poses to you if
you don't know exactly what you are doing;

2. How you can protect yourself from the dangers associated with
Vitamin D and supplement safely — even at high doses.

Your organs and calcium

Again, let us turn our attention to our body’s instruction booklet with its
fictional chapters. Our goal is to understand the relationship between
calcium and vitamin D in a simple manner.

Imagine this manual as having a chapter on the cells of the parathyroid
glands and the cells of our bones, kidneys and small intestine. See if you
can find out how these cells use the various hormones to communicate.
Afterward, we will be ready for a brief explanation.

Chapter 8: Parathyroid Cells
e At all times: Check blood calcium levels.
e If there's too much calcium: Manufacture less PTH.
e If there's too little calcium: Manufacture more PTH.

Chapter 10: Bone Cells
e If the body sends a higher amount of PTH: Remove calcium
from the bones and drop it into the bloodstream.
e If the body sends fewer PTH: Remove much less calcium from
the bones.

Chapter 14: Kidney Cells
e At all times: Filter blood.
e If the body sends a higher amount of PTH: Activate vitamin D
and drop it into the bloodstream.

Chapter 21: Small Intestine Cells
e If the body sends Vitamin D: Take up more calcium from food
than usual.



What does this teach us about our body’s hormones? Let's see.

Calcium Metabolism

As you can see, our body is clever. Being as a vital mineral as calcium is,
the body has a whole gland dedicated to verifying its blood levels at all
times. And what does the body do when calcium lowers too much?

If it had been me designing the human body, maybe I'd designed it so that
the parathyroid hormone, PTH, went straight to our gut. After all, if the goal
is just increasing calcium, why warn the kidneys and wait for them to
message the intestine?

After all, If calcium has decreased we only need to absorb more of it from
any foods being processed at that moment in the intestine. So, I’d put the
parathyroid glands and the intestine working directly. But as it turns out,
that would be an awful idea! Why?

Well, If T had designed humans, we would die rather quickly. I mean, what
if there wasn't enough calcium being ingested daily? What if there was no
food in the intestine at

a time of need? Calcium is too important for us to take those risks. So, our
body has a much smarter way to solve the problem: it uses the bones.

Our bones are a natural calcium reserve. So, if there's insufficient blood
calcium, and the heart is at risk of stopping, what is a parathyroid gland to
do? It immediately sends a messenger, PTH (Diagram 1: Point B) , a
hormone , asking bone cells to deliver more of this precious mineral to the
blood — Diagram 1: Point C . Thus, the body can independently regulate
calcium blood levels. For this reason, we don’t need to keep ingesting
calcium-rich food throughout the day.



Diagram 1:

Note: If you are using a mobile phone or a tablet with a small screen
please click on the image.
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of osteoporosis. We must do something about it. Is it time to ask the
intestines to absorb more calcium? No, not yet. Why?

Notice what we know so far about calcium:

e We need exact levels in our blood. Otherwise, our whole body will
suffer, especially the heart.

e When there’s insufficient calcium in our blood the bones come to the
rescue, releasing it into the bloodstream.

Now, notice what we don’t know yet:
e What about if our calcium levels rise too much?

If this were to happen it would also pose a threat to the heart and the other
organs.

Because of this, our body has another important organ involved in calcium
metabolism: the kidney. The kidneys filter blood thereby removing any
excessive calcium in near real time. So, it makes sense it would be the
kidneys the ones responsible for giving the final command to the intestine.
And how does a kidney do that? By activating vitamin D — Diagram 1:
Point D. It's only then, when the cells of the small intestine receive the
activated form of vitamin D, that they finally go about absorbing extra
calcium from food — Diagram 1: Point E .

In a nutshell:
e The parathyroid prevents calcium levels from getting too low .

When they are down the parathyroid asks for a new shipment of
calcium directly from the warehouse — our bones.

e The kidneys , on the other hand, protect us against high calcium
levels.



When calcium levels rise, our kidneys filter out any excess. At the
same time, it’s the kidney the one giving the ultimate call to activate
and send vitamin D to the intestines, asking for more calcium.

We are also starting to grasp the intricate relationship between vitamin D
and osteoporosis. If there's not enough vitamin D to activate and send to the
intestines, the kidneys can’t ask for the required amount of calcium our
body needs.

Vitamin D and supplementation

Without supplementation it is very difficult to get excessive vitamin D. This
has to do with how this molecule is metabolized.

How does this happen?
To answer that question let us learn about 4 different substances.

But there's a problem, three of these substances have strange names and this
subject matter can get confusing, quickly. However, I want you to become
an expert in vitamin D. I want you to understand vitamin D better than your
doctor and to educate him so that he can help you even more. So first let's
talk about an analogy that will ensure you will understand everything, even
if you have never heard these names before. Are you ready?

Imagine you need to prepare minced beef.

1. First, you take the meat out of the freezer and place it outside, maybe
on a table.

2. Then you wait as the ice melts away. But this is only the beginning.

3. Once the ice melts you need to mince the meat, maybe mixing in
some healthy spices in the process. The smell is already activating
your taste buds, making your mouth water. But it's not ready yet. We
are missing a crucial step.

4. The final step is frying the meat on a pan. Now it's ready to be eaten!



Now imagine you happen to be a scientist. Scientists love naming things.
(Fun fact in the footnote) 7} So you decide you must give a different name
to the meat in each of these steps.

"Frozen meat" becomes "7-dehydrocholesterol.”
"Thawed meat" is now called "vitamin D.”

"Minced meat with spices" turns into "calcifediol.”

And finally, "fried meat" changes its name to "calcitriol.”

W=

Notice what happened:

First (1) you went for the 7-dehydrocholesterol in the freezer and place it
on the table (2) waiting for the kitchen’s temperature , which was much
higher than the freezer’s inside, to melt the ice. Once the ice melted the
thawed meat became known as vitamin D. Then (3) you took the vitamin
D, minced it, seasoned it, stirred everything together and got calcifediol.
As the last step (4) the frying pan turned the calcifediol into calcitriol and
finally you got something you could use — or in this case, eat.

Now, notice what your body does:

First (1) your body will get 7-dehydrocholesterol and place it on your skin
(2) in the hopes that the solar radiation will transform it into vitamin D.
Then, (3) the body takes the vitamin D and sends it to the liver. The liver
then converts vitamin D into "minced meat," the calcifediol. Finally, (4)
that "minced meat" is sent to the kidneys , where the calcifediol is turned
into calcitriol. And now your body has finally something it can use — a
super hormone prepared to be sent to each and every one of your cells. !

Did you realize how this analogy made everything easier to understand?

Diagram 2: 19

Note: If you are using a mobile phone or a tablet with a small screen
please click on the image.
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7-dehydrocholesterol is just a molecule formed from cholesterol. Solar
ultraviolet B radiation (UVB) transforms it into vitamin D.

In this sense, cholesterol is like the animal providing the “meat” our body
uses to form other molecules, like 7-dehydrocholesterol.

After the sun has transformed 7-dehydrocholesterol into vitamin D, our
body becomes in charge of the remaining transformations, until the
extraordinary calcitriol finally comes to life.



This means the total amount of sun we are able to collect with our skin
provides a natural barrier to how much calcitriol our body can manufacture.
As much as the liver and the kidneys are eager to turn vitamin D into
calcitriol, they always have to wait for the sun to do its part. In that way,
you can’t get too much vitamin D from the Sun. Why? Because eventually
your skin will burn and become unable to use solar radiation to convert 7-
dehydrocholesterol into vitamin D.

Any danger lies in supplementation. Why?

Because vitamin D supplements skip one step: our body no longer depends
on the sun to turn 7-dehydrocholesterol into vitamin D. On the one hand,
this is great news because it means that even if we don’t get enough
sunlight or even if there’s some problem in our body related to the
construction of 7-dehydrocholesterol, it will always be possible to increase
the level of vitamin D in our blood. On the other hand, it also means that if
we are not careful enough we can cause a dangerous increase in calcium in
our blood. How?

As we have seen, the amount of calcium entering our blood from the gut is
dependent on the vitamin D being turned by the kidneys into calcitriol. If
we take too high a dose of vitamin D this will increase the amount of
vitamin D that ends up being transformed into calcitriol (Diagram 1: Point
I) and we will be the ones regulating how much calcium the intestine is
commanded to absorb and how much calcium the bones end up releasing
into the blood. This latter effect is due to the direct influence vitamin D has
on the bones, bypassing PTH.

What’s the danger?

By supplementing high amounts of vitamin D, we will be taking for us a
role that belongs to the intricate relationship between the kidneys and the
parathyroid: calcium metabolism regulation. This means we might be
putting ourselves at risk of hypercalcemia.



Hypercalcemia is the name given to the buildup of calcium in the blood.
The kidneys are responsible for removing any mineral in excess (Diagram
1: Point G) . However, they have a limit as to the amount of blood they can
filter per hour. Moreover, when overloaded, they may become less precise,
discarding other nutrients not in excess, like potassium. Also, if the person
isn’t consuming enough liquids, calcium concentration builds up inside the
kidneys and may cause kidney stones.

In any case, what are the symptoms of hypercalcemia?

Excess calcium in the blood causes excessive thirst and urination. It may
cause stomach pain, nausea, constipation and even vomiting. Moreover, too
high a level of calcium affects brain functioning and can cause symptoms of
confusion, mental fatigue and depression.

Another dangerous side effect of excess calcium is related to heart
functioning. Given how this mineral is directly involved in heartbeat
regulation, high calcium levels may cause palpitations, arrhythmia and even
fainting.

If left untreated, severe hypercalcemia can lead to very serious
consequences, including death.

How can an excess of vitamin D result in hypercalcemia?

Vitamin D and hypercalcemia, an experimental
terrain

If the amount of vitamin D you take is too high, high intestinal calcium
absorption will follow. Furthermore, when taken in high doses, vitamin D
influences the calcium metabolism of the bones themselves, bypassing the
need for PTH stimulation and causing the bones to release more calcium
into the blood than they normally would — Diagram 1: Point J.

Does this mean you should be afraid of supplementing with high doses of
vitamin D?



It depends.

Imagine a man who needs to cross a path through a forest he does not know.
He heard about the hidden animal traps and the hazardous terrain
conditions. However, he also knows at the end of the path lays something
valuable, something that he needs. What’s the man to do? He has at least
three possibilities:

1. The man should just blindly get on with it, hoping that in the end,
everything works out okay.

2. The man shouldn’t even try, he should just give up right away.

3. The man should get a map made by someone who has trodden that
very path many times before and whose maps have already helped
many others to cross that same path safely.

Which one should he choose?

The answer is logical. Likewise, the aim of this book isn't to scare you but
to clearly warn you of the existing dangers. If you want to keep safe, you
must follow a map prepared by someone who is used to cross the path
safely. Fortunately, these people do exist.

Several doctors who are currently using high-dose vitamin D therapy,
including Professor Manuel Pinto Coelho, in Portugal and Professor Cicero
Coimbra, in Brazil, readily share the measures they routinely take to
counteract the side effects of high-dose vitamin D therapy. These measures
include concurrent supplementation with vitamin K2 — in the case of Dr.
Pinto Coelho — and changes in the diet and lifestyle of the patient — in
both cases.

But why are these, and other doctors, venturing through this experimental
path? The next chapter will be examining this further.



Do you remember?
Questions:
A. What is the function of the parathyroid glands?
B. What is the role of PTH?

C. Besides the parathyroid glands, which other organ helps with calcium
regulation?

D. How does vitamin D influence calcium absorption in the small
intestine?

E. What is the effect of a high dose of vitamin D on bone tissue?
F. What are the dangers associated with Vitamin D supplementation?

On the next page you will find the answers.



Answers:

A. The parathyroid glands protect us from low blood levels of calcium
by producing more PTH in response to a drop in calcium levels. By
contrast, when calcium levels increase they produce less PTH.

B. PTH is a hormone with a double function: it stimulates bone tissues
to release more calcium while concurrently stimulating the kidneys to
activate more vitamin D.

C. The kidneys.

D. Vitamin D stimulates the intestine to absorb more calcium from
foods.

E. High doses of vitamin D further stimulate bone calcium release.

F. Taking high doses of vitamin D on a continuous basis may cause
blood calcium levels to rise too much, causing hypercalcemia to
develop.

How did you go? Don’t worry if you missed some answers, remember that
our goal is ensuring that these concepts are internalized, not getting a good
grade on an exam.






Chapter 2

Why Supplement With High Vitamin D
Doses?

“Extreme remedies are very appropriate for extreme
diseases”

— Hippocrates, often referred to as the "Father of
Medicine"



Imagine waking up one day with strange tingling feelings in your feet. In
the following weeks, you take a visit to several doctors but to no avail. All
of them fail to realize what is wrong with you. Some even suggest it’s just
some fleeting anxiety — all in your head.

Over time your symptoms say otherwise. Now you go through occasional
leg weakness. During those crises, you can hardly walk. Now Doctors are
finally giving your symptoms proper attention.

The weeks keep passing by and your clinical status continues to degrade,
despite all medical efforts.

A few months pass and your condition has now worsened to the point
where you fear driving your car because you can never know when sudden
limb weakness will strike. More medical exams, more medications until,
finally, an experienced doctor gives you a diagnosis: multiple sclerosis
(MS). Your heart sinks. “Why me?” you keep asking yourself, “What did I
do wrong? What could I have done differently?”

Multiple sclerosis is a frightening disease. It can result in paralysis, pain
and other serious symptoms. On average, multiple sclerosis can remove 7
years from your life expectancy. &%

Faced with a diagnosis of multiple sclerosis your options are reduced. They
include medication to try to decrease your discomfort and drugs to try to
delay the rate at which the disease destroys your nervous system. But ...
what if there was another option, a better one?

That was the line of reasoning followed by Dr. Cicero Coimbra, Ph.D.,
Neurologist and Professor at the Faculty of Medicine, University of Sao
Paulo, Brazil. Dr. Coimbra’s patients are guided in a protocol which
includes high doses of vitamin D, vitamin B2, cofactors of vitamin D, like
magnesium, and a low calcium diet, rich in liquids.

What are the results?



In an interview, Dr. Coimbra stated 95% of his MS patients go into
permanent remission, provided they keep taking an appropriate, person
specific, dose of vitamin D. That's right, the disease remains inactive,
undetectable by standard testing. The remaining 5% get partial relief from
their symptoms. &

"Only partial relief” may seem too little, especially when compared with the
expectation of belonging to the 95% who report a complete remission.
However, when facing the prognosis of a permanent loss of muscle
function, the idea that when starting a high-dose vitamin D protocol the
worst that can happen is an improvement, this is still exciting, don’t you
agree?

And what about the damages caused before Dr. Coimbra’s protocol? Dr.
Coimbra indicates that neurological lesions that are only a few months old
disappear completely and the patient returns to a normal life. However,
older lesions remain, although inactive — meaning they will not grow and
cause further damage.

Given these results, duplicated by other doctors in Brazil and elsewhere,
there are at least four questions we need to answer:

1. Where did this idea of using vitamin D in high doses come from?
(Answered in this chapter).

2. Why isn’t high-dose vitamin D a common medical practice yet?
(Answered in the next chapter).

3. How can we take these high doses safely? (Answered in Chapter 5).

4. Could high doses of Vitamin D help with diseases that aren't of an
autoimmune nature? (Answered in the third section of this book).

We will now answer the first question.

Where did this idea of using high doses of Vitamin D



come from?

Every year, countless experiments are carried out by doctors and scientists
around the world. Many of these experiments take place in a petri dish, a
flat cylindrical container made of glass or plastic. Thus, even without
leaving the laboratory, scientists analyze the behavior of bacteria and
human cells and their interactions with many more chemicals. Based on the
results they get, scientists weave conclusions about the potential of certain
chemicals to cure or mitigate certain health issues.

When one of those theories appears to have sufficient empirical data
backing it up, more detailed clinical studies are carried out. These studies
may include animals or even humans.

Regardless of whether the results of a clinical study correspond to what the
team of scientists was expecting or not, good ethics leads them to publish
their results for the benefit of the whole scientific community. Thus, the
total available scientific knowledge increases exponentially by the hour.
This, however, has led to another problem — which one?

Every single day, endless scientific papers are being published. This makes
it really difficult for a doctor to keep track of the results of the latest
research being done. In addition, a doctor is a very busy person. He has his
personal life, his patients, maybe his own research, his relationship with the
hospital or clinic, it’s all a lot to manage. Due to this, the doctor learns to
trust the system. If a new promising therapy arises, he reasons, it will be
communicated to him by the relevant medical authorities. The reality,
however, is quite different.

Sometimes it takes several decades for a lifesaving scientific discovery to
become common practice. Sometimes it never happens because of the
conflict of interests between the pharmaceutical corporations, their
financiers and the medical community.



Now, what sometimes happens is that a doctor or a scientist, either because
of a personal tragedy or another reason, will begin to do research on his
own, digging deeper into the available scientific literature.

For example, in Portugal, one of the vitamin D advocates, using high dose
therapy in is medical practice, is Dr. Manuel Pinto Coelho. Taking a closer
look at his biography we quickly find out the catalyst behind his personal
journey of research. One of his sons suffers from amyotrophic lateral
sclerosis (ALS), a very serious disease that tends to kill within a few years.
When a person survives longer than expected he is mostly paralyzed,
suffering from quadriplegia and maybe even needing the help of an
artificial respirator.

It was the love for his son and his commitment to scrutinize the available
scientific information that led Dr. Pinto Coelho to come across a whole
body of scientific research around vitamin D and other therapies. This
acquired knowledge, combined with his own medical expertise, has allowed
him to help his son to remain alive and enjoying a relatively stable life,
especially when compared to what would be expected of someone with
such a serious disease. Television interviews both with Dr. Pinto Coelho !
and his son, Bernardo Coelho 2! are available in Portuguese in the links
provided in the bibliographic references along with a link for an English
video from Bernardo's youtube channel. 2

22]

In Brazil, Dr. Cicero Coimbra reveals how, at some point in his career, he
felt frustrated with the available treatment methods for degenerative
diseases. On the one hand, powerful diagnostic equipment allowed him to
make a precise diagnosis. On the other hand, little could be done to
definitively treat the ailments being diagnosed by this state of the art
radiological equipment.

After all, a neurologist has at his disposal machines allowing him to see the
brain and the nervous system in great detail. High-tech medical equipment
like computed tomography and magnetic resonance imaging are a testament
to the ingenuity of its designers and the advances in the science of
diagnosis. At the same time, after receiving the diagnosis, most — if not all



— of the available treatment options involve some sort of symptom control,
a kind of assisted degradation.

As we can imagine, it can be disheartening for a neurologist to know that,
in most cases, he can only help a patient to worsen slowly.

These strong feelings caused Dr. Coimbra to initiate a search process in the
very same databases Dr. Pinto Coelho used.

As he retells, after finishing his training in Jackson Memorial Hospital,
Miami, he returned to Sao Paulo, Brazil. He intended to create animal
models of neurological diseases, hoping this would enable him to test new
methods of diagnosis.

However, from the moment he began researching, he found a wealth of
amazing information about the influence of vitamin D on both the immune
system and autoimmune disease processes — like multiple sclerosis. He
found himself wondering: "Why isn’t this information being applied in
clinical practice?"

Gradually he and his team grew convinced their patients with autoimmune
degenerative neurological diseases could derive tangible benefits from the
information they were uncovering. That was information that they had
never heard being thought in medical school or at medical gatherings. 2!

After some time digging ever deeper into scientific articles, the evidence
kept piling up and the image of vitamin D as a modulator of deviant
immune responses become clearer and clearer.

The information that these two doctors have found isn't hidden from
anyone. It's readily available in any medical database.

In fact, over the past decades, studies published in the most prestigious
publications kept referring to the relationship between a molecule and the
most diverse diseases. This molecule is vitamin D. What health



professionals like Dr. Coimbra did, was noticing the strong relationship
between high levels of vitamin D and autoimmune diseases.

Could multiple sclerosis be caused by a vitamin D deficiency? Well, they
didn't know. But since its administration is safe — provided the necessary
precautions to prevent hypercalcemia are taken — why not test this
hypothesis?

In fact, why not? This brings us to the next question: "Why isn’t high-dose
vitamin D a common medical practice yet?"

However, to obtain a satisfactory answer to this question we need to gain a
deeper understanding of the history of medicine and compare it with the
current goals of scientific research.

It's worth to note though, that if you are already fully convinced about the
therapeutic value of vitamin D and just need clear information on how to
supplement high doses safely, you can skip to Chapter 4 . Chapter 4 lays the
foundation for safe supplementation and chapter 5 builds upon it. However,
be sure to take a look at Chapter 3 , because it helps us to understand why it
takes so long — and sometimes never happens — for conventional
medicine to adopt a new method of treating a disease.




Do you remember?

Questions:

A. Despite the enormous technological advances in diagnostics, what
problem remains in the field of neurology?

B. Why are most doctors unaware of the latest clinical findings related
to the use of high-dose vitamin D therapy?

C. What were the findings some doctors uncovered as they engaged in
more detailed research on the therapeutic value of vitamin D?

D. What’s Dr. Coimbra success rate with patients suffering from
Multiple Sclerosis?

On the next page you will find the answers.



Answers:

A. Existing official treatment options help relieve symptoms and make
the diseases progress more slowly. Yet, most of the times, they don’t
offer much hope beyond that.

B. Because these studies haven't gained worldwide attention and
approval within the medical ecosystem.

C. Some doctors who dug deep into scientific databases found a clear
pattern revealing the therapeutic potential of vitamin D in
autoimmune disease processes.

D. 95% go into complete remission, 5% report improvement but not
complete remission.






Chapter 3

Why Isn’t High-Dose Vitamin D
Therapy a Common Medical Practice
Yet?

“A scientific truth does not triumph by convincing its
opponents and making them see the light, but rather
because its opponents eventually die and a new
generation grows up that is familiar with it.”

— Max Planck, Scientist, Nobel Prize in Physics



As voracious as Max Planck’s quote might be, it illustrates one of the
problems of science. Sometimes it takes many decades until a scientific
truth is accepted by the majority. However, it's important for us to
understand this same disbelief has protected the medical community from
blindly believing each new wrong idea that comes knocking at science's
door.

The truth is that a doctor has spent thousands of hours studying, applying
and observing the results of his learning journey. He learned that high doses
of vitamin D are toxic and that the best thing to do to someone with an
autoimmune disease is to relieve his symptoms as much as possible and try
to delay the progress of the disease. Therefore, any contrary idea is met
with an adequate dose of skepticism.

Skepticism, if not in exaggeration, can be healthy, especially when we
consider that throughout his career, a doctor comes across many patients
looking for, and trying to apply, different styles of alternative therapies.
After too much time witnessing how nothing has worked for them, a
doctor's skepticism grows and he loses some of his initial hope and natural
curiosity. Getting him out of his comfort zone and willing to try yet another
new alternative approach becomes a difficult task — especially due to the
detrimental effect that such an attempt could have on his career and
reputation if it were to fail.

And so we understand the words of Max Planck in a more peaceful light.
However, a question remains: If the scientific studies demonstrating the
effectiveness of vitamin D in various diseases continue to accumulate —
studies which we will analyze more in-depth in section 3 of this book —
why hasn't the use of high-dose vitamin D therapy become a common
practice yet?

To understand why most scientists and health professionals are not
involved, body and soul, in independent research, we have to understand
some of the history of medicine.



From a historical point of view, medicine has evolved based on case
studies.

What is a case study?

In the past, the equivalent of a doctor would administer a substance to a
patient and observe the results. Then, this “doctor” would share his results
with his peers. On this basis, many scientific discoveries were made. And
this makes perfect sense.

Instinctively, this is what we do as well. If my stomach is very upset and I
take a tea that makes me feel better and then my friend’s stomach is very
upset and he tries out my tea and feels better, it makes sense that a third
person, who observed our results, would also feel confident that the same
tea, given similar circumstances, would probably help him with his upset
stomach.

As human knowledge and technology continued to improve, the focus
shifted to finding out exactly what caused the upset stomach and what
specific component within the tea, if any, influenced the whole process of
recovery. Scientists conducting this kind of research hoped to isolate the
active component so that they could study its properties in more detail —
perhaps even modifying the molecule to make it more active and safer.

This is the basis of modern medicine:

1. Trying to understand all the chains of events contributing to a given
outcome: all the internal processes involved in causing and
maintaining a disease.

2. Trying to find the means to influence each of these processes just
enough to prevent the end result — the disease — from

occurring.

From this perspective, we can say that any disease is an emergent process.

What’s an emergent nrocess?



Imagine an ant. A single ant behaves like an ant: it looks for food, feeds
itself, and tries to find other ants. That's what an ant does. But if enough of
them get together, a highly organized colony comes to the life. The colony
didn't exist in the ant itself, but was a result that came to life, or emerged, as
enough ants continue to interact.

The ant colony represents the disease — the emergent process. It only exists
if all the necessary ants can get together and perform their individual roles.

The continued actions of each ant represent the internal processes of the
disease. This means if we interrupt enough ants from performing their
duties, perhaps by separating them, the colony would disappear, never to be
seen again. This is true even if the ants are kept alive, but separated. After
all, the colony can’t exist if there aren’t enough ants interacting.

The fire, as an emergent process, illustrates this point well.
Imagine a forest in flames. What can we do?

First, you have to understand exactly what are the processes that produce
and maintain each of the conditions necessary for fire to occur.

Then we need to find a way, or various ways, to stop enough of these
processes.

To emerge and remain active, fire requires three conditions to remain true at
all times: 28!

1. There must be a sufficiently high temperature.

. There must be a fuel source.

3. There must be an oxidizer — like oxygen — to allow the chain of
chemical and physical reactions that results in the consumption of the
fuel and in the formation of flames.

No



With these three processes in mind, what does a firefighter do to gain
control over a forest fire?

Depending on the type of material burning, firefighters use different
methods that they know will have an effect on one or more of these three
conditions. For example, they can use water to lower the temperature or use
sand or foam to separate the fuel from the oxidizer - oxygen. Another
possibility is clearing the ground ahead, thus removing the fuel source and
preventing the fire from spreading any further.

Finally, in addition to extinguish the fire, we also want to promote the
regenerative processes. And, for a forest to regenerate, it requires the
following conditions to be true:

Sufficient trees must have survived. Alternatively, tree replacement
processes must be put into practice — like transplanting trees to the burnt
forest.

We have to make sure the soil has the right mix of minerals and other
nutrients.

There must be water available in the correct amounts.

Sunlight must be available.

The logical conclusion is that if a forest is burning, no matter the fire’s size,
for how long it has been burning, or the amount of people who said there
was nothing that could be done: From the moment you take actions that
affect the processes that produce and maintain the fire, you acquire control
over it.

Why?

Because at the moment you find a way, or ways, of removing any of the
three essential fire components, the fire has to cease. Moreover, as soon as
you find a way to ensure the four necessary conditions for forest
regeneration, regeneration happens. There's no other way, it’s inevitable.



So how can we deal with any disease? Exploring the inevitability of what
we have just described.

No matter the disease we are attempting to heal we need to comprehend:

1. The sequences of events keeping it active.
2. How to stop those sequences of events.
3. How to activate, and maintain activated, the regenerative processes.

Vitamin D and disease as an emergent process

Could high doses of vitamin D help in the treatment of diseases of
autoimmune origin or of other kinds?

It depends.

After all, what causes the disease? If vitamin D influences some of these
processes, then at least we would expect that vitamin D would have a
positive effect on this disease. So why aren’t doctors filled with enthusiasm
when one of their patients calls their attention to one of these individual
studies?

Because many studies don’t have a real-life application. How come?

If you search "cancer" and the name of any plant or chemical compound,
you will find that there are hundreds, maybe even thousands, of components
capable of destroying a cancer cell. Or at least, capable of destroying a
cancer cell in a petri dish, in a laboratory, under a microscope and the
watchful eye of a scientist.

This scientist, in turn, filled with enthusiasm, tries to duplicate the results in
real life. And that's when the problems begin. When a component reveals its
potential as an anticancer agent, the next step involves testing it in animals.
Unfortunately, many of the chemicals that have worked in a petri dish
become a complete failure when introduced into a laboratory animal.



Sometimes the scientist doesn’t even understand why, but the chemical just
won’t cure the animal’s cancer.

Occasionally, a chemical which has proved promising in the laboratory
remains effective in laboratory mice. The expectation of the scientist and
his team increases. Maybe he even gets funding for further research. If
these later studies maintain the same pattern of good results, human clinical
trials will follow.

Many times, this is where the scientists' enthusiasm fades away. A human
being is considerably different from a laboratory animal. Scientists quickly
get used to this process of having something that works in the lab or in an
animal, failing completely in the human.

Because of this, it can be difficult to spark a doctor’s interest in the results
of a single study.

Imagine this situation: You are a respected doctor. You are aware of the
official protocols and you follow them precisely. If one of your patients has
an aberrant and unexpected reaction to one of the medications and dies,
what happens to you? Even if the patient’s family puts you in court under
an accusation of medical malpractice, you can defend yourself by
demonstrating that you were following the official protocol step by step.
That way, if someone wants to raise charges, these charges will have to be
directed to the entity who defined and approved the treatment protocol. In
any case, by following the established protocols you can protect yourself in
court and keep your reputation.

Now imagine this parallel scenario: One of your patients tells you all about
this new drug or supplement and requests your help. You listen carefully
and decide it’s worth the shot. After all, you know all too well there’s
nothing the regular medication can do for this person. Out of pity, you
decide to help. Unfortunately, perhaps due to the disease itself or other
circumstances, the patient ends up dying or getting seriously ill. What
happens next? Well, let's say the patient’s family decides to sue you. How
do you defend yourself in court? How do you justify using a treatment that



does not have the support of the medical community? Yes, you acted in
good faith and with the verbal consent of the patient, but now you find
yourself in trouble with your reputation at stake.

This illustration helps us in two ways.

First, it answers the question raised in the title of this chapter and reveals
why vitamin D isn't being heavily relied upon by most doctors. The truth is
that vitamin D hasn't yet been introduced in the official protocols. This
means the experimental protocols with high doses of vitamin D are not part
of a university curriculum and nowhere to be found in the medical
textbooks. Because of this, if a doctor is taken to court it will be difficult for
him to justify his actions.

At the same time, this illustration helps us realize how much the doctors
mentioned above, and many others not quoted by name, are confident in
using vitamin D. They rely on the efficacy and safety of protocols they
developed and borrowed from each other.

Yes, they are risking their reputation, but there's something that hundreds of
clinical studies have shown them about vitamin D. There are real, tangible
results, that they are getting and this leads them to continue to put their
reputation on the line.

And what about you, the reader, as a mere spectator of this trench warfare?

You also have the responsibility to make a decision. Yes, there are risks.
The biggest risk known was presented right at the beginning of this book.
Might there be other unknown risks? Yes, that’s possible. The truth,
however, is that the latest scientific research, along with the results obtained
by the experimental protocols develop by doctors like Dr. Coimbra seem to
indicate the risk is well worth it — by a tremendous long shot.

That being said, what is the balanced advice that can be given to you?



Continue reading this book. In the following pages, you will find a detailed
description of the current protocols. If you have a good understanding of the
Portuguese language, watch the interviews provided above. Check out this
book’s sources. Read the clinical studies cited in the references of this book.
Truth doesn’t fear being questioned or investigated, it desires such an
investigation. Search for yourself in the forums and groups where people
who are doing this type of treatment talk about their results.

Find a doctor willing to support you. For example, someone willing to
prescribe the blood tests we will be talking about later in the book. Not all
doctors are created equal. Many will be willing to help you. Once you find
one, ask your questions and make an informed decision.

The testimonies that populate forums and groups continue to increase by the
hour. These testimonies are worth what they are worth, but are nonetheless
intriguing to the independent investigator, as you the reader are, at this
moment, especially when we compare what these people say in their
testimonies with the direction in which the latest scientific studies point.

Having said that, and before turning our attention to these same studies and
to what they have to tell us about vitamin D and conditions like autism,
depression and cancer, there are two questions that may have been in your
mind for a while now:

1. What amount of vitamin D, if any, should I be taking?
2. How can I take higher doses safely?

The answer to these questions will be examined in the following two
chapters. Then, we will be ready to talk about specific health issues more
in-depth.



Do you remember?

Questions:
A. Why can we say a disease is an emergent process?
B. How can we cure any disease?
C. What is the problem with many promising clinical trials?

D. Why does it take so long for a doctor to start prescribing a treatment
that has shown promise in the treatment of humans?

E. Why isn’t the use of high doses of vitamin D a common medical
practice?

On the next page you will find the answers.



Answers:

A. A disease is an emergent process because it can only continue for as
long as all the factors contributing to its development remain present.

B. To cure any disease, we "only" need to discover how to influence
enough parts of the processes contributing to its maintenance.

C. The problem with many promising studies is that the results obtained
in laboratory tests involving animals don't translate to humans in the
same way.

D. A physician is trained to follow pre-established protocols. Doing so
protects them from criminal prosecution.

E. The use of high doses of vitamin D isn’t a common medical practice
because there aren’t enough clinical studies to satisfy all the
requirements of the medical community, like double-blind, placebo-
controlled trials. For these reasons, high-dose vitamin D therapy isn’t
part of the official medical protocols yet.






Chapter 4

Dispelling The Confusion Between D2,
D3, Micrograms And International Units

“Simplicity is the ultimate sophistication.”

— Leonardo da Vinci, renaissance genius



Near the end of September 1999, the US space agency NASA lost its 125
million dollars probe, the Mars Climate Orbiter. '¥/_And why? Due to a
conversion error between metric systems. It turns out that the team
controlling the probe was using the metric system, but the team responsible
for the construction of the probe and for providing the critical acceleration
data was using the imperial system of feet, inches and pounds.
Unfortunately, neither of them realized that in time, with tragic results for
the mission’s success.

Similarly, when it comes to vitamin D, it's necessary to pay close attention
to two factors. First, one must keep in mind that some older clinical studies
used ergocalciferol, vitamin D2, and not cholecalciferol, vitamin D3. It
turns out that vitamin D3 (the vitamin we refer to throughout the book) is
much more potent than vitamin D2. A study noted a difference of 300% —
vitamin D3 being three times more potent than vitamin D2. 2!

The second factor to consider is that there are two ways of measuring
vitamin D: (1) micrograms and (2) international units — or IU.

For example, for an adult with, or under, 70 years of age, the recommended
dietary allowance (RDA) for vitamin D is 15 micrograms, or 600 IU — 800
IU if you are over 70. 2! However, if you look at a bottle of vitamin D
supplements, you may only see a value expressed in International Units —
or IU.

Thus, and lest a potential tragedy, it's essential that the reader understands
that throughout the book we will always be referring to cholecalciferol —
vitamin D3 — using international units as our default measurement unit.

Also, it's mostly in this chapter we will briefly speak of vitamin D2 —
ergocalciferol. Therefore, unless there's an explicit indication that we are
talking about vitamin D2, the reader can rest assured we will be talking
about vitamin D3 — the form being used in most clinical studies. Even so,
before taking any supplement containing "Vitamin D" on its label, you need
to confirm it's indeed vitamin D3 — cholecalciferol — and not vitamin D2,
or ergocalciferol.



What is the difference between Vitamin D2 and
Vitamin D37

Vitamin D2 is a molecule that, after entering our body, can be transformed
into vitamin D3. Vitamin D2 is as good as vitamin D3 in terms of potential.
However, vitamin D3 full potential is readily available. In contrast, to make

use of vitamin D2 the body must work a little to transform it into vitamin
D3. 0

For example, imagine you want to eat a cake. Vitamin D3 is like a cake
ready to be eaten. Vitamin D2 is more like a packet with a prepared
mixture. This packet has the potential to be an excellent cake. However,
first you need to join water, stir thoroughly, put the mixture in the
microwave and wait a few minutes.

This means there's nothing wrong with vitamin D2. However, why take
something whose potential will end up being partially wasted by our body
when we can just take vitamin D3?

Unfortunately, some cereals and other products that claim to be fortified
with vitamin D, are fortified with vitamin D2. This means you are
consuming a less bioavailable form of the vitamin. 2!

In nature, vitamin D2 is naturally found in mushrooms. '3 _Just like our
skin, when exposed to the solar UVB radiation, mushrooms have the ability
to produce vitamin D2 in their skin.

When buying a supplement buy one that says "cholecalciferol" or "vitamin
D3" and never one that says "ergocalciferol” or "vitamin D2." The only
exception would be if it were impossible to get vitamin D3. In that case, it
would be preferable to use the D2 form rather than not using anything.

What is the relationship between Micrograms and
International Units?



There's no direct relationship between micrograms (mcg) and international
units (IU).

For example, 1 IU of vitamin D3 is equivalent to 0.025 mcg of vitamin D3,
but one IU of vitamin A is equivalent to 0.3 mcg if it’s in the form of retinol
or 0.6 mcg if we are talking about beta-carotene. 22!

Therefore, when it's said 1 IU equals 0.025 mcg this only applies if we are
talking about vitamin D.

This means the recommended dietary allowance, currently set at 15 mcg, is
equivalent to 600 IU of vitamin D3 for an adult, 70-years-old or younger,
and 800 IU (20 mcg) for anyone older.

When it comes to high-dose vitamin D therapy, how
many International Units are we talking about?

There are reports that in some cases Dr. Coimbra has used up to 200,000 IU
daily. 34 That's 5,000 mcg, or 333 times the RDA. Of course, common
sense dictates such dosages should never be used without the proper support
of a qualified doctor as there's a real danger of hypercalcemia or kidney
damage. However, this number, two hundred thousand, gives us a sense of
how high a qualified and experienced doctor feels confident in going with
vitamin D. Why is this important?

Because, even if in most cases the doses don’t reach this number, the fact
that such high doses are being safely administered helps us realize the true
safety profile of proper vitamin D administration. At the same time, it also
helps us understand why most doctors wouldn’t agree with this apparent
overdose, especially if they didn’t have a thorough knowledge of how
vitamin D works.

Why such high doses?

Our immune system is a magnificent war machine — until it decides to
attack the very body harboring it. Imagine a country where its own army



starts fighting against their own fellow citizens. Something similar occurs in
the body of someone who has an autoimmune disorder. For no apparent
reason, their soldiers go crazy and start attacking the very tissues they were
supposed to be protecting.

You probably have heard of various autoimmune diseases like multiple
sclerosis, lupus, psoriasis, Hashimoto's thyroiditis or ankylosing
spondylitis. All these diseases have in common a misguided immune
system. But, depending on the type of tissues that the immune system
decides to attack, symptoms will be different.

For example, in some cases, the immune system starts attacking the myelin
sheaths. This is the name given to a type of electrical insulation surrounding
and protecting the "power lines" of our nervous system. For example,
imagine removing the protective rubber that surrounds each of the wires of
the electrical installation in your home. Wires would touch each other and
could even cause your whole house to catch fire. Something similar occurs
in people suffering from multiple sclerosis, causing them to exhibit the
typical symptoms: increasingly frequent episodes of paresthesia and the
gradual loss of strength until the paralyzation phase finally begins. !

In other cases, the immune system decides to attack the joints. Wrists,
fingers, shoulders, each vertebra, they all start hurting. This disease is called
ankylosing spondylitis. This is a very difficult disease to diagnose.
Sometimes, when doctors finally discover what the person has, his spine
has already begun to fuse together. The vertebrae literally stick to each
other and the person can no longer raise his head or rotate his spine. ¢

These two autoimmune diseases are quite different, but did you notice what
they have in common? A deranged immune system. As such, symptoms
also change, corresponding to the tissue sustaining the coordinated immune
attack. However, the root cause is the same: an immune system that's gone
awry.

This is where vitamin D comes into play. Vitamin D is a hormone with
immunomodulatory properties. This means vitamin D has the ability to



control the immune system.

In simple terms, this means if you keep increasing the dosage of vitamin D
you are taking, there will come a point where the dose will be high enough
to cause the immune system to normalize and stop attacking its host. When
the attack stops, the body will finally be given an opportunity to try and
repair the damage inflicted by the white blood cells.

For some people a moderately high dose of vitamin D is sufficient. But for
others, higher doses are necessary.

Anyone can grab a vitamin D bottle and swallow a high dose of this
hormone, but few people understand how to decide what is the right dose
for their specific body and how to ingest this dose safely. The next chapter
will explore these topics further.



Do you remember?

Questions:

A. What is the difference between Vitamin D2 and Vitamin D3?

B.

C.

1 IU of vitamin D is equivalent to how many micrograms?
1 Microgram of Vitamin D equals how many IU?

In the United States, what is the recommended daily allowance set for
vitamin D?

. What is the commonality between autoimmune diseases and what

sets them apart?

. What is the basic logic behind high-dose vitamin D therapy?



Answers:

A. Vitamin D2 must be further transformed into vitamin D3 before being
used by the body. This extra step means the body has more difficulty
using vitamin D2 than vitamin D3.

B. 1 IU of vitamin D is equivalent to 0.025 mcg.

C. 1 mcg of vitamin D is equivalent to 40 IU.

D. The recommended daily allowance in the United States is 600 IU (15
mcg) for an adult aged 70 or younger, and 800 IU (20 mcg) for

anyone older.

E. All autoimmune diseases are caused by an immune system gone mad.
The difference is in the tissue or organ being attacked.

F. In high-dose vitamin D therapy, the dosage is gradually increased
until the blood concentration of vitamin D is sufficiently high to exert
control over the immune system.






Section 2

Unraveling The Secrets






Chapter 5

How to Supplement High Doses of
Vitamin D Safely?

“Make a habit of two things: to help; or at least to do
no harm.”

— Hippocrates, often referred to as the "Father of
Medicine"



Although the recommended daily intake of vitamin D for most adults is
only 600 IU, the general consensus is a daily dose of up to 10,000 IU, or
250 micrograms, is safe. 7! 138 391 Many vitamin D supplements reflect this
consensus that higher doses are safe offering 1,000, 2,000, 5,000 and up to
10,000 IU per gel cap.

If daily doses of 10,000 IU were easily toxic we can’t imagine these
supplements being made freely accessible in most of the world, year after
year. Likely, health authorities would have acted to remove them from the
market to protect the populations. How can we be so sure about the safety
of these vitamin D amounts? Let's see.

According to the Vitamin D Council:

"Exposing your skin for a short time will make all the vitamin D your body
can produce in one day. In fact, your body can produce 10,000 to 25,000 IU
of vitamin D in just a little under the time it takes for your skin to begin to
burn." 4%

Because of this, most people should have healthy vitamin D levels in their
blood, don’t you agree? So why are so many of us deficient to the point of
becoming seriously ill?

For two main reasons: The first reason is most people don’t sunbathe the
right way. The second reason is that even when they do, there’s still a
sequence of steps between "sunbathing" and "producing the active form of
vitamin D," and many of us have impairments in one or more points of this
chain of events. How can we solve these problems?

Sunbathing for vitamin D

Sunbathing is undoubtedly the natural method to increase your vitamin D
levels. How can we do it safely?

Step Zero



Respect the sun. It's easy to get excited about the idea of doing something
as simple as taking a supplement or sunbathing. Consider, however, that
these guidelines are for adults without serious skin problems, like skin
cancer. People with skin problems need to take extra care and should not
follow the advice from steps 3 and 4 of this step sequence, except with
medical consent. The sun is a magnificent source of UVB radiation, but it's
also a great source of heat in the form of infrared radiation and of UVA
radiation. Respect the Sun as you would respect the sea: Just like you
wouldn’t let your child at sea unattended, you must also take similar
precautions in relation with sunbathing.

Step One

Go out tomorrow. As explained above, the production of vitamin D
depends on our skin being exposed to ultraviolet B rays (UVB), but glass
blocks this UVB radiation. This means if all the sun exposure you have is
through the windows of a building or a car, you won’t get any benefits.

Step Two

Choose the right time. Just as the amount of solar infrared radiation varies
throughout the day, so does the amount of UVB radiation. Infrared radiation
is easy to perceive because we feel it in our skin as heat, not so much for
UVB. But, as it turns out, the times of higher UVB ray intensity coincide
with the times we have always been warned to avoid sun exposure: between
11.00 am and 3.00 pm when there are more heat and light. This means the
best time to sunbathe in UVB rich rays is around noon. Of course,
remember that we are talking about spending just a few minutes bathing our
skin in sunlight and not an excessive amount of time, maybe even to the
point of burning our skin.

Step Three
Wear appropriate clothing. UVB rays can’t penetrate your clothes.

Therefore, wear something that more suitable for sunbathing, while keeping
modesty in mind.



Step Four

Make a mental note to skip the sunscreen. Sunscreen protects our skin
from the negative effects of solar radiation, while also blocking the positive
effects. ! So what should you do? Remember the goal is to spend just a
few minutes under the hot noon sun — an amount of time considered
reasonable and safe for most people.

Step Five

Keep yourself hydrated and pay attention to your body . When you
expose your skin to the sun, you feel a pleasant warmth. However, after a
few minutes, the temperature starts rising. At that time, our body’s
thermostat switches on. What happens is your body commands the blood
vessels on the surface of your skin to expand. Thus, a larger amount of
blood will make contact with the surface of our skin thereby moving the
heat away from the skin, preventing it from burning right away.

When the skin starts getting pink our body is telling us: "It’s time to go find
a shade." At this point, choosing to remain in the sun longer may result in a
mild sunburn. This risk, and the severity of the burn, increase with the extra
time you remain under the sunlight. This is especially true when your skin
isn't used to sunbathing. Some people, used to be in the sun, develop a
protective coating called melanin — a pigment that darkens the skin while
providing protection against sun exposure. Logically, the darker the skin,
the longer you’ll need to stay in the sun to get your skin pinkish and reap
the benefits of sunbathing.

Step Six

Take some precautions if you intend to shower afterward. There's no
consensus, but there are some concerns among vitamin D enthusiasts that if
you shower immediately after having exposed your skin to the sun you may
remove some of the pre-vitamin D newly formed in the epidermis — the
outer layer of your skin — especially if you use more than just water to



bath. Thus, knowing that about 50% of the pre-vitamin absorption happens
within the first 2 hours, it would make sense to wait a few hours before

passing water on your skin, to maximize the absorption of pre-vitamin D.
[42]

Before you start

Adapt each of these steps to the particularities of your skin, geographical
location and climate. If your skin is lighter, making use of UVB radiation
will be easier for you. This means you will not need much time to start
getting pink. However, darker skins — with more melanin — will be better
protected from solar radiation and consequently will require longer periods
of sunbathing, perhaps even more than an hour, until an optimal exposure is
reached.

According to the vitamin D council, you should seek to adjust the time you
spend sunbathing to half the time it would take to burn your skin. 2 If your
skin burns after 10 minutes, you should expect it to turn pink after 5
minutes in the Sun. Then, you seek a shade. However, if your skin takes
two hours to burn you may need an hour of exposure to get the same effect.
This approach is especially useful for those with darker skin tones because
the darker the skin the harder it will be to notice the slight pink color shift
caused by the dilation of the blood vessels in the epidermis.

As for location, consider that the closer to the equator line, the more
effective the UVB radiation reaching your skin. Similarly, an elevated
location, like a mountain, will provide you with a greater exposure to UVB
rays.

Finally, the weather and the seasons also exert a great influence. If it’s a
cloudy day or a typical winter day, the amount of UVB reaching your skin
will be little to nonexistent. By contrast, a summer day, at noon, with clear
skies will provide you with the ideal levels of UVB radiation.

As you can see, there are many variables influencing the quality of your sun
exposure and the amount of vitamin D you’ll produce. Of course, all this



provided your body can properly perform each of the steps in the sequence
of events that culminates with the activation of the super hormone in your
kidneys! Thus, it's easy to understand why it's estimated that one billion
people are deficient in vitamin D.

Because of all these issues, many turn to supplementation. Still, any amount
of sunlight you can get will be beneficial for your health, so it's always
beneficial to strive to follow these steps whenever you can.

Supplementation

Vitamin D isn't found in fruits or vegetables. And although a mushroom
exposed to UVB radiation provides you with some vitamin D2, food
sources of vitamin D3 are all of animal origin — except, of course, for
fortified food. Fatty fish like salmon and sardines, as well as red meat and
eggs, provide some vitamin D, but nothing like the doses supplementation
can provide us. 4!

Therefore, we will now be analyzing how to supplement vitamin D safely.
To do this we will be modeling the simple and practical protocols followed
by the doctors and independent researchers who have sought to use very
high doses of vitamin D — and have managed to do it safely.

Step Zero

How old are you? These tips apply only to adults with good renal function.
Children and people with reduced kidney function should not try to follow
any of these steps without proper medical supervision. However, with
proper supervision and monitoring, they too may benefit from
supplementation with vitamin D .

In any case, anyone, young or old, sick or healthy, can only benefit from
this information.

Step One



Start with 10,000 IU daily. This is the consensus of what a high and
perfectly safe daily intake is. It corresponds to the levels we manufacture in
our own body after a few minutes of full body sunbathing at summer’s
noon. So, while you are getting ready to fully apply the next steps, which
could take a few days or even weeks, you’ll already be reaping some
benefits from vitamin D supplementation.

Take note that vitamin D is fat soluble. This means you should eat some fat
along with it. This will facilitate absorption of the vitamin in your gut —
especially if the supplement you are using doesn’t contain any oil along
with the vitamin D, such as olive oil or coconut oil.

Step Two

Test your limiting factors: (1) The kidneys and (2) the blood levels of
PTH and (3) calcium. The basic tests for a protocol with doses higher than
10,000 IU involve testing the calcium in your urine to access your kidney
function and testing your blood levels of PTH, calcium and vitamin D.

After making these tests and confirming that the results are within the
normal range your goal will be to continue to supplement with vitamin D in
a way that keeps your kidneys and parathyroid glands undamaged and your
calcium blood levels within the normal range.

The ThisIsMS.com (this is multiple sclerosis) site lists the following tests
used by Dr. Coimbra during the protocol — presented here with some
minor modifications: 42

1. Vitamin B12

2. Calcitriol

3. Calcifediol

4. PTH

5. Calcium (total and ionized)



Urea (BUN — Blood Urea Nitrogen)

Creatinine

Albumin

Ferritin

10. Chromium (serum)

11. Phosphate (serum)

12. Ammonia (serum)

13. Complete amino acid profile

14. ALT

15. AST

16. TSH

17. Serum alkaline phosphatase

18. Serum P1NP

19. Serum CT X

20. Calcium in the urine of 24 hours (with total volume)
21. Phosphate in the urine of 24 hours (with total volume)

L®ND

In addition to the calcium and phosphate blood tests, the following
electrolytes could also be added:

I’ve two reasons for suggesting the inclusion of these common electrolytes:

e First, the intake of water in the amounts required by the Coimbra
Protocol, although not dangerous by itself, may end up disturbing the
electrolyte balance. ¢! Just how important is this balance? A
disruption in electrolyte levels is very serious and can even cause
dementia, coma and death. 42!

e Secondly, the kidneys will be working extra hard to keep your blood
free from any excessive calcium. If the kidney starts getting
overloaded this may affect its ability to maintain the correct balance
of electrolytes, especially in a sick person. 4!



Given how serious an electrolyte imbalance can get, and how relatively
simple and inexpensive these extra blood tests are, I say: Let’s play it safe
and add them to our protocol.

In Appendix D at the end of this book, you will find a comprehensive
explanation detailing the objectives of each of these 23 exams. This
Appendix was prepared to help you to interpret your lab results and adjust
your vitamin D doses accordingly.

Step Three

Understand the relationship between the parathyroid hormone (PTH)
and vitamin D. PTH is produced when calcium levels drop. As noted at the
beginning of the book, PTH promotes an increase in calcium levels in two
ways: By stimulating the bone to release more calcium into the blood and
by stimulating the kidneys to activate vitamin D, causing the intestine to
absorb more calcium from food. But how does vitamin D affect your
parathyroid?

Vitamin D exerts a suppressive effect on PTH production. ! This means
when vitamin D levels are high, PTH levels drop. 2% 211 521 Herein lies the
secret of vitamin D supplementation.

Maybe you have been taking a dose of vitamin D that you think is high
enough, but if your PTH levels aren’t coming down this means you’re not
taking enough vitamin D. If you aren't influencing the parathyroid, you
can't be influencing the immune system.

To illustrate, imagine that a man in Tokyo, Japan is sending money to a
family member in New York. He sends them the equivalent of about $1,000
USD every month. Now imagine his amazement when he finds out his
family in New York is on the verge of starvation. "How did this happen?"
he asks himself, surprised. It's quite simple. Due to corruption, most of the
money was "lost" along the way.



At this point the man has four options: (1) Stop sending money to his
family, (2) find a safer way to send money, (3) carry on sending the same
amount of money, (4) send more and more money in the outrageous
expectation that, after all the corrupt men and women get their share of the
money, enough would be left for his family in New York.

The same logic applies to vitamin D supplementation. It doesn't matter how
much you supplement with, just how much actually ends up being used by
your body.

Dr. Coimbra alerts us to this key detail. That's why he pays special attention
to the last link in the chain of events: the PTH levels.

It’s simple: If your body is absorbing and using the vitamin D your taking,
your PTH levels are going to drop. This means that if your PTH levels
aren’t dropping, your body isn’t making proper use of the vitamin D you are
taking — whether you are taking 10,000 IU or 100,000 IU every day.

If your PTH isn’t coming down, this means your autoimmune symptoms
won’t go away. After all, just like vitamin D isn’t getting to the parathyroid
to ask it to lower PTH production, it’s also not getting to the cells of your
immune system. What are your options, then?

Just like the man in Japan, you have at least four options:

Stop supplementing.

Find a more effective way to supplement.

Carry on taking the same amount of vitamin D.

Gradually increase the dose you are taking in the outrageous
expectation that, no matter how much vitamin D ends up being
wasted by your body, enough will find its way into the kidneys to be
activated.

L=

Of course, the ideal choice, both for us and the man in Japan, would be
option 2. However, in our case, there's not a viable and readily available



way to directly get our immune system to respond to the vitamin D.
Therefore, we are left with three options:

1. Stop supplementing.
2. Carry on taking the same amount of vitamin D.
3. Increase the dose.

If we desire the maximum benefits of vitamin D, we can only go for option
number 3.

Returning to our illustration, how could this man be sure he is sending the
optimal amount of money? He will have to regularly ask his family.

Similarly, to find out the optimal amount of vitamin D we should be taking
daily, we will have to ask the parathyroid if it's already getting enough
vitamin D or not.

We communicate with the parathyroid when we test our PTH levels.

In an ideal scenario, low PTH levels would signal us that we are taking the
right amount of vitamin D. When we say "low," we mean the lowest value
allowed by the reference range. It's only at this point that we will be reaping
the greatest benefits of supplementation. Finally, our body will be receiving
the vitamin D it needs and this will be reflected in our immune system.

In a NOT so ideal scenario, PTH levels can lower for the wrong
reasons. For example, if you keep eating foods rich in calcium, like those
mentioned in the next step, calcium levels will rise. This, in turn, will cause
your PTH levels to drop. But did they drop because you were taking the
correct dose of vitamin D? No. So it's vital to avoid all dairy and calcium-
fortified foods.

In some cases, PTH can also drop because the parathyroid glands are sick.
This is why it's so important to get your blood tested before beginning high-
dose vitamin D supplementation. In most cases, if your parathyroid gland is
sick there’ll be a clear pattern in your blood tests. What pattern is this?



Both calcium and PTH levels will be higher than normal. High calcium
levels cause PTH production to drop. So, if your calcium is high and your
PTH levels haven't come down, this means you have an overactive
parathyroid gland. This problem is called hyperparathyroidism and requires
prompt medical attention.

Furthermore, some diseases can cause what is called secondary
hypoparathyroidism. This means that some health problems may cause the
parathyroid gland to become underactive, working less and being unable to
produce the PTH it should be producing. In such cases, the PTH blood test
could be misleading. You would see a low PTH level and conclude it was a
sign you were taking the right amount of vitamin D, when in fact PTH
would be low due to another disease, like hyperthyroidism.
Hyperthyroidism means your thyroid is overactive. An overactive thyroid
can suppress PTH production.

Thus, for PTH levels to be a reliable guide, first you must make sure you
have no illness influencing your PTH levels. This is important if you are
unsure of your general health status.

We can compare PTH levels with the needle in a compass. A regular
compass is reliable only when there are no magnets around it. The same is
true with PTH. Hence the importance of the extra blood tests from step 2,
like TSH. TSH levels will help you verify your thyroid health.

Appendix D provides you with the necessary instructions on how to make
sure there are no "magnets" near your "needle" and Appendix F will give
you further information.

For now, however, keep in mind that our goal is to get PTH levels down
because of vitamin D and not just having low PTH levels for the sake of
it.

After making sure your parathyroid gland is healthy, if your PTH levels are
dropping, it's either because (1) you are taking a therapeutic dose of vitamin



D or because (2) your calcium is too high — and acting as a disruptive
magnet. The next two steps will help us to remove this magnet called
calcium.

More details on how to interpret PTH blood levels can be found in
Appendix D at the end of this book.

Step Four

Pay attention to both your diet and lifestyle. To minimize the risks and
maximize the benefits of vitamin D supplementation you need to stay on a
low calcium diet. This means avoiding milk and dairy products — cheese,
yogurt, ice cream and so on. Also, foods fortified with calcium, like
vegetable milks or breakfast cereals, need to be taken out of your diet. as an
extra layer of safety, bread consumption may also be reduced, especially
white flour wheat bread. Appendix C provides you with a calcium-rich
foods list and instructions on how to adjust your intake of these foods
according to your blood test results.

After all, the more vitamin D you take, the more calcium from food you
will be absorbing and the more calcium your bones will be encouraged to
release into the blood and, consequently, the more your kidneys will have to
work to remove all this excess calcium. As such, blood and urine calcium
will be your guide in adjusting your consumption of foods. And as you
gradually rise above 10,000 IU of vitamin D you will be taking more and
more attention to this aspect.

Other doctors, like the aforementioned Manuel Pinto Coelho, go a step
further and recommend a gluten-free and casein-free diet — which
invariably reduces calcium intake by cutting out dairy and wheat products.

Drink plenty of water. Dr. Coimbra recommends 2.5 liters (2.64 quarts) of
fluids daily, including juices and teas. This extra water is essential to ensure
calcium isn’t reaching high concentrations in your kidneys, thereby
protecting you against the formation of kidney stones.



Limit your alcohol consumption. There's no consensus on the effect of
alcohol on vitamin D. 23 There are studies pointing out the negative effect
alcohol has on vitamin D and studies mentioning a neutral effect. However,
the long-term effect of alcohol on the kidneys 4 and the bones !_is well
established — besides the well-known effect on the liver ¥ and other
organs, like our brain. '*”_For the success of your high-dose vitamin D
therapy, you need to do everything in your power to ensure your kidneys
and your bones are in the best possible shape. Therefore, be sure to limit
your alcohol consumption, especially distilled drinks.

Stress is a big enemy of both vitamin D and the immune system. When you
get stressed, stress hormones, as the name suggests, increase in your blood.
We've talked before about the effects of adrenaline in our body, but there
are other hormones associated with stress, like cortisol. All these hormones
change the way our body works, as they prepare us for "fight or flight." One
of these effects is all about reducing non-essential processes in our body.

For example, if you need to get away from a bear, your body prioritizes
heart and respiratory rate and supplying the muscles with oxygen and
energy. In contrast, the goals of producing mucus to protect the stomach
lining and maintaining an enhanced immune function, fade into the
background. This means that no matter how much vitamin D you take,
high-stress levels may prevent your immune system from working
optimally.

Regular exercise is an excellent way to manage stress. 8!

In addition to its beneficial effects on stress, deep depression, 22! erectile
dysfunction ®”' %) and other degenerative processes, '®*_physical exercise is
essential to stimulate an increase in bone mineral density, 163 1641 [65] [66]
thereby offsetting the loss of bone calcium and phosphate induced by high
doses of vitamin D. This beneficial effect of exercise on bone mass
manifests even in people with low bone density. ¢

How much exercise? If you can move, any physical activity is beneficial.
Furthermore, if you have the physical ability and the medical authorization



to engage in more strenuous movements, resistance exercises, like weight
lifting, are great. In general, aerobic exercise like walking for 30 minutes,
may be practiced by most people.

Smoking is another enemy of vitamin D. Tobacco, besides destroying the
human body in many other ways, also negatively influences the metabolism
of vitamin D. €8 [6]

Some medications should be avoided as much as possible. There are
essentially two types of medications that cripple the success and safety of
the protocol: (1) drugs that disrupt the metabolism of vitamin D (2) and
nephrotoxic drugs — toxic to the kidneys.

Unfortunately, anti-inflammatory and analgesic medications, like
corticosteroids, usually have side effects related to either the liver or the
kidneys (or even both), plus the potential to disrupt your immune system
and, consequently, the effectiveness of vitamin D. For this reason, you
should immediately report any improvements to your doctor, so that the
dosages of any analgesic, anti-inflammatory or immunosuppressive
medication may be adjusted.

In addition, you should talk to your doctor about the possibility of replacing
your current medication for an alternative medication that spares your
kidneys. Appendix F contains a list of common drugs known to be harmful
to the kidneys. You can use this list to confirm if any of the drugs you take
have the potential to harm your kidneys.

Please note that drugs prescribed by a doctor may be changed only under
his supervision. Cortisone and some painkillers, such as opioids, can't
simply be stopped or changed without proper medical guidance.

However, if you have medications that your doctor instructed you to take
only during flare-ups, you may decide to reduce their consumption for as
long as possible. In this case, how could you deal with the flair-up?



There are reports of patients stating how Dr. Coimbra recommends an
increase in vitamin D dosing for 3 days to cope with such a crisis. This
methodology isn't surprising, because, for example, Dr. Pinto Coelho
recommends increasing the dose of vitamin D to 2,000 IU per kilogram
(2,000 IU per 2.20 pounds) for 3 days at summer’s end to avoid the winter
flu. (2

Finally, Dr. Coimbra alerts to the negative effect that recurrent infections
have on the protocol’s success, notably the urinary tract infections. This is
another area where a dietary approach can help. Throughout the Internet,
there are reports of people using natural remedies to get rid of recurring
urinary tract infections. The methods used often include apple cider vinegar.
(211 The vinegar is taken with a glass of warm water. You mix one or two
tablespoons and drink this mixture in the morning and as needed through
the day.

Other natural methods with some scientific evidence backing them up are
also available, including uva-ursi 2! and cranberry juice. (2!

All these solutions can be tried by the reader before opting for antibiotics,
due to the detrimental effect that these have on the intestinal flora and
consequently on the immune system. ! Bear in mind though, that a urinary
tract infection, when left untreated, can become fatal. Therefore, make use
of the natural methods during the first days only. If your infection doesn’t
respond to them and keeps worsening, you will need specialized medical
care.

Some people opt for a preventive approach, taking, for example, the apple
cider vinegar mixture daily, in the morning. These people refer several
benefits that are outside the scope of this book. Alternatively, especially if
the sour taste of vinegar bothers you too much, you may choose to use it for
a few days at the first sign of urinary problems — without waiting to see if
it's actually a urinary tract infection or not.

Step Five



Take vitamin K2, probiotics and other vitamin D cofactors. For all the
reasons already mentioned, and for all the reasons we will be mentioning
later, vitamin K2 is the perfect ally of vitamin D. Why? Because it promotes
the expression of proteins responsible for removing calcium from where it
shouldn’t be while stimulating proteins whose job is to take calcium to
where it needs to go — the bones and teeth. The recommended dose is of at
least 100 micrograms of vitamin K2 per 10,000 IU of vitamin D.

In addition, high doses of vitamin D promote processes within the body that
make extensive use of other nutrients, notably magnesium. Therefore,
supplement your body with magnesium.

Once again, ThisIsMS.com in its page dedicated to Dr. Coimbra protocol
recommends the following:

Four times a day:

500 milligrams of DHA (a type of omega 3 fatty acid).

5 milligrams of Zinc.

120 milligrams of Choline.

125-250 milligrams of Magnesium Chloride or Magnesium
Glycinate.

50 to 100 mg milligrams of Riboflavin — Vitamin B2.

1,000 to 5,000 micrograms of Vitamin B12.
500 micrograms of Folic Acid.

150 micrograms of Chromium Picolinate.
50 to 100 micrograms of Selenium.

Once per day, optionally:
e 100 micrograms of CoQ10.
And taking these four times a day gives you a total of:

e 2,000 milligrams of DHA.



e 20 milligrams of Zinc.

e 480 milligrams of Choline.

e 500 to 1000 milligrams of Magnesium Chloride or Magnesium
Glycinate.

e 200 to 400 milligrams of Riboflavin — Vitamin B2.

4,000-20,000 micrograms of Vitamin B12.
2,0tal000 micrograms of Folic Acid.

600 micrograms of Chromium Picolinate.
200 to 400 micrograms of Selenium.

Still on vitamin B2, or riboflavin, a study published by Dr. Coimbra and an
associate in the Brazilian Journal of Medical and Biological Research had
the following title: "High doses of riboflavin and the elimination of dietary
red meat promote the recovery of some motor functions in Parkinson's
disease patients." [Z!

In this article, the researchers refer to another study showing that in some
populations, notably Florence and London, 10-15% of people have
problems with the metabolism of riboflavin. %! However, even those who
don’t have this metabolic issue can be deficient in riboflavin. For example,
it's estimated that in Europe the riboflavin deficiency levels can reach up to
20%. 7]

Dr. Coimbra and his associate, Dr. Junqueira, solved the problem by
administering between 24 and 30 milligrams of riboflavin per day.

Due to the prevalence of deficiencies resulting from a deficient metabolism
of vitamin B2 and considering account the important relationship between
vitamin B2 and vitamin D, vitamin B2 is, along with magnesium, essential
during a high-dose vitamin D protocol.

Finally, and being gut health a critical factor in immune system health as it
is, adding kefir 2 or other probiotic will be an excellent measure to
counterattack antibiotic usage on our intestinal flora.



Step Six

Keep testing your blood and urine every 2 months and adjust your
doses accordingly.

If the tests reveal your kidneys are working well and your calcium
metabolism is within the reference range, the next step will be to look at
your PTH levels:

e If PTH levels are below the lowest reference value, you’ll need to
reduce the vitamin D you are taking.

e If PTH levels are at the lowest value , but still within the reference
range, you’ll need to maintain the same dose of vitamin D you have
been taking.

e If PTH is within the reference range, but not yet at the lowest value ,
it’s time to increase vitamin D supplementation. This is, by far, the
most common scenario. You may increase doses by 10,000 IU or by
20,000 IU, or more, depending on how far away from our goal you
are.

Comparing test results with reference ranges is quite linear. Just check your
result against the reference range expressed in the column right next to the
result, usually on the same row.

A laboratory may use different reference ranges depending on the
techniques used when taking the measurements, so you shouldn’t directly
compare results from labs using different reference ranges. Ideally, you’d
find a good lab and continue to use it throughout your therapeutic journey.

Keep a balanced perspective on your therapeutic
journey

Now that you understand how to administer high doses of vitamin D safely
maybe your excitement has disappeared. Why would such a thing happen?
Because you may be feeling paralyzed in the face of so much information.

After all, we have just listed many blood and urine tests, as well as many



different supplements. Maybe you’ve never heard about some of them and
are questioning yourself about the price tag of each of these many tests and
supplements.

Don’t let yourself become paralyzed. Even if you are incredibly ill
vitamin D alone will be responsible for 99% of your results. You’ll be
getting your B2 just in case you might be one of those 15% requiring an
extra B2 dose to properly process vitamin D. Magnesium chloride, which is
incredibly effective against a host of health issues — as detailed in
Appendix E — and dirt cheap when bought in bulk at any pharmacy. And
vitamin K2 because of its synergism with vitamin D. That’s it. This is what
you need to get better.

All the other supplements might be added at a later stage when you're
already rolling with the basic protocol. Let Appendix E be your guide. For
example, if you happen to be diabetic you’ll find chromium picolinate to be
a useful addition to any protocol designed to help you with insulin
resistance and glucose metabolism. That same goes for heart problems and
Coq10, as you'll see.

Start with the basics or you may never start.

1. Begin by taking 10,000 IU of vitamin D, 100 micrograms of vitamin
K2, 500 milligrams of magnesium chloride and one Vitamin B2
tablet, irrespective of dosage.

2. Take these tests:

a. Cholecalciferol — also called: 25(OH)D3.
b. PTH.

c. Blood calcium (total and ionized).

d. 24-hour urinary calcium.

Drink plenty of water, aiming for the 2.5-liter mark (2.64 quarts).

4. Every other day: try to sunbath until your skin becomes pinkish in
tone.

5. Repeat your tests after 2 months and adjust vitamin D, and the
corresponding vitamin K2 dose, accordingly.

o



If at any moment you experience symptoms of hypercalcemia or any other
unusual symptoms reduce supplementation to the safe level of 10,000 IU
per day. If symptoms persist consult a doctor. Remember that it's unlikely
you will be suffering from hypercalcemia if you follow these guidelines.
However, each body is unique, and some people may even be
hypersensitive to vitamin D, so it’s not impossible to suffer a side effect.

Most people will never have a problem, but this book will be read by all
kinds of people, so these warnings are required.

Are you a "do it yourself" type of person?

A dosage of 10,000 IU of vitamin D is unlikely to produce the desired
therapeutic effect in someone suffering from an autoimmune disease. Why?
Because if you have an autoimmune disorder, this is evidence that your
body metabolizes vitamin D in a deficient way that ends up wasting a
significant amount of this nutrient, as previously explained.

Because of this, physicians comfortable with high-dose vitamin D therapy
may recommend starting doses in the order of the 1,000 IU per kilogram of
the person’s body weight (1,000 IU per 2.20 pounds). This means someone
weighing 60 kg (132.27 pounds) could end up taking 60,000 IU daily. In
contrast, an overweight person or someone with a lot of muscle mass might
need to take more than 100,000 IU per day.

A dose of this magnitude, however, when taken without proper laboratory
follow-up could end up causing problems. As stated above, vitamin D effect
on calcium metabolism could end up reducing the level of calcium in the
bones while increasing its levels in the blood — a process that could lead to
hypercalcemia and kidney stone formation.

In addition, given that this type of high-dose therapy is of special of interest
to a severely ill person, greater care would be needed to ensure it's done
safely.



Due to all these reasons, protocols have been developed that aim to
minimize most of these collateral effects, such as Dr. Coimbra’s protocol,
where all the recommended tests and supplements aim to create the most
favorable environment for a safe increase in vitamin D levels - even up to a
couple hundred IU.

However, as the reader will have certainly notice, vitamin K2 isn't listed
among the many nutrients recommended by Dr. Coimbra. Why? He notes
that when administering such a high dose of vitamin D, vitamin K2
becomes irrelevant since it can’t possibly be used by the body to metabolize
all the calcium being mobilized.

These differing views are common in medicine, especially when we start to
get into an experimental ground. The truth is Dr. Coimbra found a method
that works and that doesn’t include any vitamin K2 intake. Conversely,
other doctors involved with high-dose vitamin D are using vitamin K2 in
their personal practice. In any case, research linking vitamin K2 to calcium
metabolism is far too enormous to ignore, so I maintain my
recommendation that you should include vitamin K2 in your personal
protocol from the start.

Allow me to demonstrate why.

Bone level calcium loss — a detailed overview

To reduce bone loss, it’s necessary for the patient to remain active, walking
and exercising, because exercise stimulates bone regeneration. Vitamin K2
doesn’t replace the benefits of exercise. However, as we’ll explain in
greater detail in Chapter 7, vitamin K2 acts in the body as a calcium carrier
of sorts.

In summary, although it stimulates calcium absorption, vitamin D by itself,
has no power to influence where this calcium ends up being deposited —
this is vitamin K2 function. How does vitamin K2 accomplish this?



First, it’s important to understand our bones are living structures of
immense complexity. In them exists a protein whose function is to attract
calcium into bone tissue and teeth. This protein is called osteocalcin.

Comparatively, in our soft tissues, there's another protein, MGP ( matrix gla
protein ), whose function is to remove calcium from where it shouldn’t be.
It just so happens these two proteins are activated by vitamin K2.

This means vitamin K2 stimulates MGP to remove calcium from your
arteries. While simultaneously stimulating osteocalcin to take calcium out
from the blood back into the bones. 2!

Vitamin K2, however, when in excess may eventually end up reducing
circulating calcium levels and, in theory, end up producing hypocalcemia
— the opposite of hypercalcemia.

For all this, you must find the correct ratio between vitamin D and vitamin
K2.

Jeff T. Bowles, an independent researcher who published a book detailing
his personal experiences with high doses of vitamin D, recommends a
vitamin K2 supplement that contains 1000 mcg of vitamin K2 MK-4 and
200 micrograms of vitamin MK-7 — more about the difference between
MK-4 and MK-7 in chapter 7. He recommends taking one of these gel
capsules per 10,000 IU of vitamin D. &

This means someone weighing 60 kg (132.27 pounds), would end up taking
60,000 IU of vitamin D and 7,200 mcg of vitamin K2 — 6,000 in MK-4
form and 1,200 mcg in MK-7 form.

Dr. Manuel Pinto Coelho is much more conservative in this respect,
recommending 100 micrograms of vitamin K2 per 10,000 IU of vitamin D
— without specifying if MK-4 or MK-7. '8 He also prescribes
Herbensurina 818 tea to promote calcium excretion and reduce kidney
stone formation risks. It's also worth mentioning, especially if you are still
concerned about the possibility of using vitamin D doses above 10,000 IU,



that Dr. Pinto Coelho states he hasn’t seen any case of vitamin D induced
hypercalcemia. ®_This illustrates how well our body is at regulating blood
calcium levels, especially under proper medical supervision that includes
vitamin K2.

In fact, even if the amount of calcium being mobilized by high-dose vitamin
D is far superior to vitamin K2 ability to handle it all, no one can deny the
beneficial effect of supplementing with a molecule that promotes calcium
transportation to the right place. Moreover, as we shall see in Chapter 7, this
is just one of the many reasons to include vitamin K2 supplements in our
own protocol.

It wouldn't be too farfetched to imagine that high-dose concurrent
supplementation with vitamin K2 could act as a buffer against that day you
fail to drink enough water or inadvertently end up consuming a calcium-
rich food.

Conclusion

Now that we understand how to safely supplement with high doses of
vitamin D, it’s time to understand at a much deeper level why this
“vitamin” is so vital to us. This extra knowledge is so important because it
can act as a motivating force during our healing journey, even if the results
we desire take longer than expected to appear. Moreover, understanding
why will help you firm your hope in solid ground and provide you with an
exact knowledge you can share with others.

Important warning

Because of the close relationship between vitamin K2 and vitamin K1, if
you are taking anticoagulants you absolutely need to consult your
doctor before taking vitamin K2. Also, if you are taking the pill ! or any
other drug with an associated risk of clot creation you should consult with a
doctor before supplementing with either vitamin K1 or K2. This extra layer
of safety will assure you the best of results in the safest manner.



Do you remember?

Questions:

A. What is the safe vitamin D upper limit according to most vitamin D
experts?

B. What are the 6 steps to sunbathe safely and effectively?
C. What are the 6 steps to supplement vitamin D safely and effectively?
D. What is the vitamin D starting dose used in experimental protocols?

E. What is the variation in the dose of vitamin K2 used in experimental
protocols?



Answers:

A. The general accepted vitamin D upper limit among vitamin D experts
is 10,000 I U — or 250 micrograms.

B. The six steps to sunbathe safely and effectively are: (1) Going out
into the sun. Afterall, glass blocks UVB. (2) Choosing the best time
interval, between 11:00 am and 3:00 pm. (3) Don’t cover your entire
body with clothes. Clothes block UVB radiation just like glass does.
(4) Don’t wear sunscreen. (5) Sunbath for just long enough for your
skin to start turning pink. As a rule of thumb this means sunbathing
for half the time it would take sunlight to burn your skin. (6) Take a
bath only a few hours after sun exposure.

C. The six steps to supplement vitamin D safely and effectively are: (1)
Start with 10,000 IU per day. (2) Test your kidneys by measuring 24-
hour urinary calcium and checking your blood levels of calcium,
PTH and vitamin D with the 25(OH)D or 25-hydroxycholecalciferol
test. (3) Understand the goal isn’t just to increase vitamin D blood
levels. Your focus is lowering blood PTH levels to the minimum
allowed by the reference range. (4) Reduce consumption of calcium,
increase the consumption of water and seek to lead a physically
active life without too much stress. (5) Supplement at least with
vitamin K2, vitamin B2 and magnesium chloride. (6) Repeat the
blood tests periodically and adjust your vitamin D and vitamin K2
doses accordingly.

D. The base dosage used on experimental protocols is 1,000 IU of
vitamin D per kilogram of body weight (1,000 IU per 2.20 pounds).
This dosing is then either increased or decreased according to lab
results.

E. The common dose of vitamin K2 used is of 100 mcg per 10,000 IU of
vitamin D. Although in some cases it can get much higher. The
independent researcher Jeff T. Bowles recommends 200 mcg of



vitamin K2 MK-7 taken together with 1,000 mcg of vitamin K2 MK-
4 per 10,000 IU of vitamin D.






Chapter 6

Vitamin D and the Immune System —
the science behind high-dose therapy

“Wherever the art of medicine is loved, there is also a
love of humanity.”

— Hippocrates, often referred to as the "Father of
Medicine"



Imagine you are driving your car on the highway. Suddenly the driving
wheel stops responding. You try to brake but the car does not react. What
would you do?

Something similar happens in autoimmune diseases. It’s estimated that at
any given moment we will have between 4,000 and 10,000 white blood
cells per microliter of blood — an average of 7,000. 8¢! The average human
has about 5 liters of blood in his body ¥ — 5,000,000 microliters. This
means we have, on average, 35 billion white blood cells within us. This
means within each of us there’s an army of 35 billion soldiers. That’s more
than 4 times the Earth’s population.

Now imagine this army of galactic proportions is under your command. But
there's a problem. All your communication systems are from the First
World War era. Let this idea sink in for a moment.

Well, "this is like driving a car with no brakes and no steering wheel!" you
might think. And you’d be right. Now, this is the same impossible
challenge that your body is facing when it tries to coordinate tens of
billions of white blood cells without enough vitamin D available.

To make matters worse, many people have a genetic resistance to vitamin
D. This means they have one or more flaws along the chain of events
culminating in the use of vitamin D to control the immune system.

This chain of events begins when your body makes 7-dehydrocholesterol
from cholesterol and depends on a harmonious dance between UVB rays
and our skin, liver, kidneys, parathyroid glands and numerous enzymes and
chemical reactions.

In addition, many drugs interfere with either the absorption or the
metabolism of vitamin D, effectively jamming the communication lines
with the immune system.

Adding to this, we learned to stay out of the sun around noon, the time
when UVB radiation is at its strongest intensity.



We have a multifactorial recipe for disaster. This disaster it’s called an
autoimmune condition.

This is the inescapable truth: Without proper communication lines, a man
can’t command an army, no matter what his military credentials are.
Similarly, without vitamin D a body can’t exercise proper control over any
immune system — why?

What is the role of vitamin D in all this?

If we recall, vitamin D is a substance that our body can transform into a
super hormone — calcitriol: a messenger that modifies the work of our
cells. When activated, vitamin D enters the blood, affecting much more than
calcium metabolism. In fact, it affects the expression of many genes in our
genome, between 3 to 10% of our genes — depending on the source
consulted. ¥ Many of our immune cells have vitamin D receptors, meaning
that they have "secret" functions, pages and pages of instructions in their
manuals that they only read and execute when the activated vitamin D
comes into contact with them. & [0

Another key point is that the immune system has a type of cell called
regulatory T cell, responsible for suppressing the immune system. If the
immune system is like a car, then the regulatory T cell is the brake. And as
was expected, it's vitamin D that stimulates the production of this
lymphocyte. 2! Without a braking mechanism, how you will stop the
immune system from performing misguided attack?

Moreover, some types of immune cells use vitamin D to communicate with
each other by mimicking the kidneys and converting vitamin D into
calcitriol. 122

For all this, it’s no wonder that this same substance, vitamin D, can
positively influence so many types of diseases.



After all, from the moment we managed to get control over an army of
galactic proportions it becomes obvious why cancer will have a much
harder time developing. As soon as the first cancer cell arises it will face
our specialized troops, and, with the help of vitamin D, the immune system
will be much more able to perform its duty of protecting us from harm.

But there's another aspect connecting the immune system, and therefore
vitamin D, with countless diseases. By understanding this aspect you’ll
understand even better why vitamin D exerts such a beneficial and positive
effect on the human body. This aspect is inflammation.

What is inflammation?

Inflammation is the at the root of many modern diseases, but what is
inflammation?

One of the special abilities of our immune cells involves the production of
chemicals that help us survive.

When the immune system detects an intruder, like a bacterium, it works
together to produce specific chemicals designed to destroy the invader. In
addition, several types of white blood cells work together to send messages
— through hormones — to all the other members of the army, informing
them of what was detected and how it can be destroyed.

In addition, white blood cells release chemicals that increase blood and
fluid flow to the tissue sustaining the attack. This causes a swelling of the
area and an increase in temperature. These defensive processes are vital
because they will kill some of the invading pathogens while increasing the
body's ability to, among other things, send more white blood cells to the
area faster.

So, when we say an area of the body is inflamed, we are literally saying that
our white blood cells began to release chemicals (1) to destroy intruders and
to (2) stimulate an increase in the amount of blood and fluids serving the
area.



These protective actions transform our tissues from into a real battlefield.
This has some nasty side effects. One of them is tissue degeneration. This
degeneration occurs as follows:

1. As the immune system continues to attack the intruder, the
destructive chemicals being produced will also damage the
surrounding tissues. Imagine the police is having a long exchange of
gunshots with a group of heavily armed criminals — in a museum.
What would happen to the museum? As we may imagine, it would
have to be closed for reparation for a long time.

2. Also, as the body continues to respond to the request to divert blood
and fluid to the area, all that extra pressure will cause tissue irritation
and swelling. This ends up promoting a faster degradation of those
cellular structures.

For these reasons, and in normal situations, the inflammatory response is
activated only when it is really necessary and for a limited period.

This means whenever our body allows the inflammatory response to be
active longer than required, needless destruction of our tissues occurs. This
causes all sorts of symptoms, depending on the organ system sustaining the
inflammatory attack.

Autoimmunity and inflammation

If the immune system is malfunctioning, it can detect that a part of our body
that is working fine, must be destroyed. Since we are talking about a part of
our body that is fine, it will never turn into something else. Unfortunately,
this means our immune system will never stop attacking it until the targeted
tissue is destroyed. And how does the immune system attacks? By
activating inflammatory processes. Or, in other words, by firing harmful
chemicals at the unsuspecting tissues and by influencing the body to send
blood and fluids to the area — further increasing the fragility of the tissues,
making them even more vulnerable to the chemical attack. Our joints are



one of the most sensitive tissues we have, hence they are frequently affected
by various types of autoimmune disorders.

Immunosuppression and the inflammatory response

If someone has an autoimmune disease, at some point he will be asked to
start immunosuppressant medication. These are drugs that attempt to
prevent the immune system from attacking the body.

How do they work? To understand this, we must dig deeper into the inner
workings of the inflammatory response.

Attacking its own body is a basic function of a healthy immune system. For
example, whenever a cell divides incorrectly, the immune system has a vital
role in preventing this cell from further divisions. If it fails to do so, the
person will develop a focus of cancer. This means that all the time, our
immune system makes hundreds, or perhaps thousands, of attacks aimed at
our own body — attacks that keep us healthy.

Also, inflammation, in itself, is something natural, as is a fever. When it
detects an intruder, our organism raises its temperature. This serves several
purposes, like allowing white blood cells to move faster. In addition, high
temperature, by itself, can kill many harmful microbes. Similarly,
inflammation — the production of destructive chemicals and the increase in
fluid and blood circulation to the affected area — allows for a greater
ability to attack intruders and in some cases, like a skin cut, it can even help
with tissue regeneration.

This means using drugs designed to prevent the immune system from
functioning isn't the ideal way to solve the problem of autoimmunity. Still,
using these drugs is preferable compared with doing nothing and letting
autoimmunity run rough until you are finally paralyzed or even dead.
Although in most cases these drugs don’t prevent this tragic outcome, they
have the potential to push it away for a while.

How do immunosuppressant drugs work?



An attack of the immune system, either directed against its own body or at
an intruder, is the final result of a chain of events. This isn't “detect and
decide to attack” in a single step. This is good news because it means there
are many intermediate steps in between detection of a problem and the
actual attack. All these intermediary steps represent an opportunity to
intervene and stop an incorrect inflammatory response.

The attack, the latest action in this chain of events, occurs with the
production of cytokines. Cytokines are one of the chemicals capable of
destroying whatever they contact. They are produced by neutrophils and
other white blood cells. Neutrophils are “blind.” They don’t distinguish bad
from good, friend from foe. When they are activated they produce
cytokines. Who is activating them? Other immune system cells, which in
turn, are just reacting to the evaluations and decisions made by previous
immune cells, all of them taking part in a complex exchange of chemical
messages.

We can compare a cytokine with a thermonuclear missile. To launch a
missile, a series of steps are needed, like entering secret codes and rotating
safety keys. However, when the final order comes, there's nothing that the
man behind the trigger can do. He is like the neutrophil, he just follows
orders. However, all this bureaucracy preceding a missile launch exists due
to the fearsome destructive power that a nuclear weapon has.

Similarly, our body has several safety mechanisms in place to prevent
neutrophils from damaging the body more than necessary. First, there's the
sequence of events that must be coordinated between the various immune
cells — from the detection of an intruder to the production of the
inflammatory chemicals. Beyond that, there's also an additional security
measure: contrary to other cells, with a longer lifespan, neutrophils only
live little more than five days. %

This means that in normal situations, even an intense inflammatory
response triggered by mistake would never last more than a few days. In
addition, there are cells that produce chemicals that suppress inflammation,



like the already mentioned regulatory T cell. 4_All this ensures the
destructive power of the immune system remains under tight control.

In that case, how can an inflammatory response last for decades ?

As we can see, such as tremendous failure in modulating the inflammatory
response must be attributed to an equal phenomenal sequence of mistakes.

Therefore, we realize that an autoimmune disease must be the result of a
multitude of failures in immune system modulation. Drugs try to solve the
problem creating even more flaws. Their goal is disabling the immune
system.

Certain immunosuppressive drugs, for example, suppress the free flow of
TNF — Tumor Necrosis Factor — itself a cytokine, and one of the many
chemicals the immune system cells use to communicate. %!

So, the attack on our joints is reduced, but so is the attack against existing
cancer cells, invading bacteria and multiplying viruses.

The therapy with vitamin D, on the other hand, is the result of an entirely
different way of thinking. When using vitamin D, instead of asking, "How
can I force the immune system to stop the inflammatory response?" the
health professional is actually wondering: "How can I reactivate the
security mechanisms ensuring the inflammatory response is activated only
when needed?" This paradigm shift, rather than further reduce the
communication capacity of the entire immune system, aims to give it what
it needs to function optimally — vitamin D.

Thus, with this knowledge in mind, we now return to the mental exercise
we carried out in chapter 3.

What would you do?

Imagine this situation: You are a respected doctor. You are aware of the
official protocols and you follow them precisely. But now a man with



multiple sclerosis stands in front of you. It tells you all about his suffering,
how his legs are losing function and how much it all hurts day and night.
You look carefully at the MRI and realize that in a few more months this
man will be paralyzed.

He shows you the prescription drugs he has been taking. It’s the common
medication, so you understand the disease may take a little longer to
develop, but the prognosis is still poor. Two years max and this man will be
confined to a wheelchair - for life.

What will you do?

"Well I can't do anything," you think. Then you remember: "I know how to
administer high doses of vitamin D safely. I know what the medical
literature says about their immunomodulatory properties. I know cases of
people who are following a high-dose protocol and went into remission. I
know I can change the fate of this man.”

What will you do?

However great your fear that something unexpected can go wrong, you feel
a moral obligation to help this poor man. It's this same desire to help his
fellow man that moves a physician like Dr. Coimbra into action.

Conclusion

The research and the practical applications surrounding vitamin D, although
experimental, are certainly impressive. The benefits of supplementation,
when under the supervision of an informed health professional give much
hope to those who are suffering. But what about vitamin K27

As we had the opportunity to observe in Chapter 5, vitamin K2 is directly
related to calcium metabolism and some doctors and independent
researchers are actively recommending it as an essential part of a high-dose



vitamin D protocol. In the next chapter, we analyze more thoroughly what
vitamin K2 is and how you can benefit from it.



Do you remember?

Questions:

A. What is inflammation?

B.

What are the positive aspects of the inflammatory response?

. What are the negative aspects of the inflammatory response?

How do immunosuppressants drugs work?

. What is the name of the white blood cell responsible for stopping the

inflammatory response?

How does vitamin D differ from immunosuppressants in its
mechanism of action?



Answers:

A. When it detects an intruder or a cell of the body that needs to be
destroyed — like a cancer cell — the immune system produces
chemicals aimed at destroying the enemy while at the same time
stimulating the body to send more blood and fluids to the area.

B. The extra blood and fluids reaching the affected area carry with them
nutrients and platelets, which promotes healing, and more immune
cells. In addition, extra fluids serve as a blockade against the
propagation of intruders.

C. Inflammatory cytokines and other chemicals released during an
extended inflammatory response cause irritation and damage to the
surrounding healthy tissues.

D. Immunosuppressant drugs attempt to interrupt the chain of events
that leads to the activation of a full-blown inflammatory response.

E. The white blood cell responsible for stopping the inflammatory
response is called regulatory T cell.

F. Vitamin D enhances the communication within the immune system
and promotes the production of regulatory T cells.






Chapter 7

Vitamin K2 — Making Friends With the
Unknown Healer

“I believe that you can, by taking some simple and
inexpensive measures, lead a longer life and extend
your years of well-being. My most important
recommendation is that you take vitamins every day
in optimum amounts to supplement the vitamins that
you receive in your food.”

— Linus Pauling, Scientist, Winner of the Nobel
Prize of Chemistry and the Nobel Prize of Peace



Worldwide, heart disease is the deadliest disease. '%®' It develops silently and
often the first symptom is a heart attack. For this reason, doctors are always
looking for ways to evaluate who is at risk before this first, and often last,
sign of heart disease appears.

What was discovered is that the buildup of calcium in the arteries feeding
the heart is one of the major risk factors. 2! This means the more calcium
you have accumulated in your coronary arteries the greater your chances of
suffering a heart attack.

With this in mind, wouldn’t it be great if there was a way to remove this
calcium from where it shouldn’t be? Even better: What if, in addition to
removing calcium from where it shouldn’t be, we could make it useful
again? Maybe by moving it to where it's needed , like our bones and teeth.

A substance of this sort would be extraordinary. Fortunately, this substance
exists. Unfortunately, it’s virtually unknown. It’s called vitamin K2, 1%

If you have never heard your heart doctor mentioning vitamin K2 that's not
surprising. For many decades it was considered that vitamin K2 had no
relevant function. This helps us to realize why the public is still unaware of
vitamin K2.

Let's undo this unfortunate problem.

The origins of the “K”

Vitamin K was first discovered in 1929 by a Danish scientist named Henrik
Dam. He noted this new molecule was directly related to blood clotting, so
he called it koagulationsvitamin using the words "coagulation" and
"vitamin."

Today, this molecule, essential in the process of blood clotting, is called
vitamin K1. This "1" is added to distinguish it from a closely related
molecule, the aforementioned vitamin K2. Now, what could be the
relationship between a molecule that aids in blood clotting, vitamin K1, and



a molecule that helps the body in moving calcium from soft tissues into
bone? Let's find out.

The relationship between vitamin K1, vitamin K2
and calcium

When we wound our skin, our body sends platelets to seal the cut. This
process is called coagulation and serves two purposes. First, it prevents the
loss of blood and other fluids through the opening. Secondly, the barrier
created by the platelet cluster acts as a perfect restriction against the entry
of bacteria and other opportunistic invaders.

But, how does calcium relate to this clotting process?

If you have had the opportunity to so some bricolage, you probably used
silicone glue or some type of plaster preparation. You probably also noticed
that, while the product dried up, it left an unpleasant smell in the air.

That smell you felt is caused by the chemicals acting as diluents. These
ensure the product will stay soft for as long as it remains within its original
packaging. When the product leaves the container, the diluent begins to
evaporate. Simultaneously, the product reacts with the oxygen in the air and
all that creates several more chemical reactions that cause the product to
gradually harden.

Something similar happens with our blood.

In its natural state blood is very fluid. Although it contains many white and
red blood cells, platelets and a multitude of nutrients and hormones — in
addition to many other molecules — it remains quite diluted. This feature is
great because it allows blood to freely flow throughout all kinds of blood
vessels, feeding our cells.

However, if you leave blood in contact with air, what happens? It hardens,
or clots. What happened to blood like how the sealants and plasters of
industrial origin work. The oxygen in the air reacts with a protein that exists



in platelets called scramblase. Upon activation, scramblase initiates its job.
Scramblase has the responsibility of transporting negatively charged
phospholipids all the way from the inside of platelets to the outside.
Outside, these phospholipids create a platform where various chemicals can
now react with each other to activate blood clotting. 1%

The body machinery is fascinating.

We can imagine the platelet as a woodworking vault, with a high-security
door. To get inside, a special identification is required. Only scramblase has
this identification. But scramblase is like a sleeping doorkeeper. So if you
want to use the wooden table inside the platelet’s vault, you need to wake
up the doorkeeper and ask him to go get the table inside.

The table represents the negatively charged phospholipids and the platform
they form when they get outside the platelet. Then scramblase — the
doorkeeper — brings out this table, piece by piece, and assembles it. At that
moment, on the phospholipid platform — the table — many chemical
reactions begin to take place, culminating with the clotting of a small
portion of blood.

It all started with waking up the doorkeeper. Now, can you guess what is the
substance that wakes him up? That's right, it’s calcium. In normal situations
the calcium concentration inside the platelet is very low, but when there's a
need to activate coagulation our body finds a way to send calcium into the
platelet.

In short, calcium is used to activate scramblase and scramblase is used to
load and assemble "the table of phospholipids" on the outer wall of the
platelet. Now we only need to build the fibrils, which are like a mesh of
nearly indestructible threads involving platelets and contributing to the
creation of the clot.

But building the fibrils on top of the phospholipids table is still an
incredibly complex process. Calcium plays a key role here too, as it is a
dication. This means he has two arms. With an arm, calcium grabs the



phospholipid table and with the other arm, it grasps for a chemical. Thus,
many calcium dications will act as a magnet, forcing all the needed
chemicals to stay in place, at the table, for the time required for the
reactions to occur.

These chemicals react in what is called the coagulation cascade and at the
end of this process, fibrils come to life. The fibrils cause the blood plasma
to turn into a kind of gel. Blood cells and plasma are then entangled in the
network of fibrils, forming a clot.

What about vitamin K17

Vitamin K1 was always present. Why can we say that? Because several of
those substances that calcium picked up and brought to the "table" of
phospholipids were vitamin K1 dependent. What does this mean? It means
the molecule called vitamin K1 has a format that fits these clotting factors
and modifies them to allow them to be used in the chemical reactions
required to build up the fibrils. Without vitamin K1 calcium wouldn’t be
able to interact with the clotting factors. It's like vitamin K1 is a master key,
and each of the coagulation factors needed that key to reach in and unlock
their ability to connect with calcium.

In fact, the entire clotting process is extremely complex and involves many
more steps and chains of events than those described here. It's a fascinating
research topic. However, the steps described here were chosen because they
enable us to understand how vitamin K1 and calcium are related to the
platelets and the coagulation cascade.

We also noticed the connection between vitamin K1 and K2: they are both
intimately involved in calcium metabolism, giving different proteins the
ability to connect with calcium. With this knowledge, we are much better
equipped to understand the functions of vitamin K2 and will never again
confuse it with vitamin K1.

Why is the blood clotting process so complex,
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Because clotting is a dangerous process. If your blood clots in the wrong
place it may cause the blockage of a vital blood vessel, killing you. But, if
blood has reached the surface of your skin, then, of course, it needs to clot,
for if it is in contact with the oxygen in the air, that’s a clear sign there’s a
tear in your skin. In a nutshell, to coagulate out of the body, the blood no
longer requires so much paperwork — a real feat of biochemical
engineering, don’t you agree?

Suppose now that you don't want the blood to clot — what do you do? You
need to interfere with some of the steps involved in clotting.

A drug called warfarin does just that. Warfarin affects the reuse of vitamin
K1, " reducing our clotting ability. This is beneficial because it further
reduces the likelihood of a blood clot forming in the wrong place. Usually,
this medication is given to prevent strokes — cerebrovascular accidents
(CVA). At the same time, this drug comes with significant side effects.
Why? Because by impairing vitamin K1 metabolism it also impairs clotting
where it needs to occur.

Could it be a smarter way to prevent clotting only in places where it
shouldn’t occur?

As noted, in addition to vitamin K1, calcium is also an essential part of
clotting. Calcium is involved in "waking up the doorkeeper" — the
scramblase — and in connecting the vitamin K1 dependent proteins with
the "table" of phospholipids. Without calcium, there’s no coagulation. In
fact, if you don’t want blood to clot outside of the human body, you just
need to join citrate. Citrate reacts with calcium forming calcium citrate
thereby rendering coagulation impossible. 1192

Now, our goal is to move calcium away from certain places — the wrong
places. How can we do this? Oh, if only there was a molecule capable of
moving calcium away from soft tissue! A molecule that, simultaneously,



helped calcium to go to where it’s needed. Well, we know that this molecule
exists, don’t we? It’s called vitamin K2.

We now understand how vitamin K2 directly relates to cardiovascular
disease. Vitamin K2 helps in removing calcium deposits from arteries. Why
is this so significant?

Because, as stated in the introduction of this chapter: "the buildup of
calcium in the arteries feeding the heart is one of the major risk factors [for
heart disease].” This means the more calcium you have accumulated in your
coronary arteries, the greater your chances of some blood ending up clotting
there, causing you to suffer a heart attack.

How does vitamin K2 perform its function?

Just like vitamin K1 activates clotting factors, vitamin K2 actives
osteocalcin. And just like activated clotting factors glue themselves to
calcium, so does activated osteocalcin. Except that osteocalcin it’s present
in the tissues where calcium should be, acting like a magnet, pulling up
calcium deep into the bone tissue. For this reason, vitamin K2 has a
remarkable role in the health of our skeleton.

Vitamin K2 is the key to understand why so many people supplement with
calcium without success. Moreover, if you have osteoporosis and you aren’t
taking vitamin K2, calcium supplements may even be harming you, because
calcium will be more likely to end up being deposited in the wrong place.
Of course, if you take high doses of vitamin D you don’t need to
supplement with calcium since vitamin D is already helping your intestines
in absorbing too much calcium.

Additionally, vitamin K2 attenuates the bone mineral loss promoted by
vitamin D. Along with exercise, vitamin K2 also stimulates our bones to
absorb calcium.

Therefore, by joining vitamin K2 to our basic regimen of vitamin D,
magnesium chloride and vitamin B2, we'll be doing a favor to our arteries,



our kidneys and our bones. What a wonderful vitamin!

Sources of Vitamin K1

In humans, vitamin K1 has a close relationship with calcium and the
coagulation process. What about in plants? In the vegetable kingdom, the
function of this same molecule is much different. In plants, vitamin K1 is
involved in photosynthesis, a process that uses sunlight and carbon from the
air to essentially build glucose. For this reason, where can we expect to find
vitamin K17 In all that it is green, especially green leafy vegetables.

Most people are not deficient in vitamin K1 because it is present in the
green vegetables that most of us frequently eat.

Sources of Vitamin K2

Vitamin K2, on the other hand, it’s much more difficult to acquire through
diet. Although it’s found in meat from animals raised outdoors and fed on
fresh grass, it’s present in small quantities.

The yolk of an egg from chickens raised outdoors and allowed to feed on
the green grass, for example, also contains vitamin K2. The major sources
of this vitamin, however, are foods fermented by bacteria like Gouda cheese
11031 and Natto, a traditional Japanese food made from fermented soybeans
which is, perhaps, the largest natural source of vitamin K2, 104

When was the last time you saw someone eating Natto? Or worrying — and
having the financial means — to feed regularly on meat, eggs and cheese
from certified organic farms? No wonder then, that most of us are deficient
in vitamin K2. Due to this, our body has a hard time moving calcium away
from soft tissue and into bones and teeth — even despite its ability to
convert some vitamin K1 into vitamin K2.

What kind of vitamin K2 should you be taking?

If you do an online search , you’ll find there are several types of vitamin
K2, like MK-4, MK-7 and MK-9, with vitamin K2 MK-4 and vitamin K2
MK-7 being the most used in the supplementation industry.



What do these numbers mean?

Pay close attention to the following diagram.

This image perfectly illustrates the structural similarity between vitamin K1
and vitamin K2. In addition, it shows us where the numbers 4 and 7 come
from. How?

To understand that, we must first understand what all these lines and
hexagons in the image mean. This requires a brief introduction to the
fascinating world of organic chemistry.

What is organic chemistry?

In nature, the function of a molecule isn’t determined only by what atoms it
contains. Of equal importance is how these atoms are structured together.
For example, the same number of carbon atoms can give origin to a
diamond or to graphite.



The carbon atoms look the same, however, the substances they have formed
are very different. Diamond is hard and valuable. Graphite is soft, fragile
and, by comparison, of little commercial value. Why this difference?
Because, in each case, carbon atoms are connected differently.

Imagine that a carbon atom — represented by an uppercase "c" — is a
person with four arms.

Sy C

If we add two of these carbon atoms, how will they hold hands? They have
several options. For example, they can choose to hold just one of each
other’s hand. In this case, each of them will have three free hands
remaining:
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Or they can choose to hold two of their hands together. If they do so, they
will now have two connections between them and two free hands each:
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Now imagine we put several of these carbon atoms together. Depending on
how they choose to grab each other’s hands, they can end up forming a
strong structure — like a diamond — or fragile structure — like graphite.




It turns out that carbon is the basis of organic molecules. Why? Because
carbon can be used to build a chain and each atom will still be left with two
free hands. For example, suppose we place eight carbon atoms, side by side,
in a row. Each will still have two free hands for holding other atoms.
Moreover, the carbon atom in each corner will have three free hands left, as
the following image illustrates.
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Usually, free carbon hands tend to be holding hydrogen atoms. Hydrogen
atoms only have one arm. This means hydrogen works as nature’s
placeholder. Therefore, our molecule with eight carbon atoms, in reality,
would look like this:
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The chemical formula of our substance would be C ; H ;; This substance
actually exists and is called octane. %!

The discipline that analyzes the structure of molecules is called organic
chemistry. If you go to google images and search the name of any molecule
you will eventually find a picture of its chemical structure. However, often
you will not find the "C" nor the "H." Why? For the sake of simplicity.

For example, returning to our example of eight carbon atoms and eighteen
hydrogen atoms, the octane molecule would normally be represented as:



Why?

Because we know that carbon is always present, forming the skeleton of
organic matter. Also, we know that hydrogen is the placeholder of choice.
So, to simplify things, it’s like if one day scientists got together and decided
they would only draw the links between carbon atoms without putting a "C"
there. After all, the whole world would know it could only be a carbon atom
at each connection point. At the same time, the placeholder — the hydrogen
atom — wouldn’t also be drawn because everybody would know that if
carbon has free arms with no letters attached, then it’s because these arms
are grabbing hydrogen.

Perhaps you are wondering why the line isn’t straight. The answer is that if
the line was straight you wouldn’t notice where each part of the structure

begins and ends.

Compare:
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In fact, a straight line would represent C , H , — or ethane. 1% The
following image shows us what a scientist would think if he saw a straight



line:



Ethane




Therefore, you can’t just draw a straight line, unless you are drawing
ethane.

Now, note how all the following diagrams represent the same substance,
from the simplest to the most complex. Also, pay attention to how the
complexity of the image increases rapidly as we add details to it until it

becomes very hard to have a quick perception of the atomic composition of
the molecule:

Octane
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To conclude our brief introduction to organic chemistry, we need to
understand just one more aspect. As you can imagine, in nature, certain



carbon structures arise very often. One of them is a hexagon characterized
by its alternating double bonds:

H

H

Again, and to make things easier, scientists decided to give names to these
structures. This is useful because it allows a scientist to communicate
clearly with others. This hexagon is called a benzene ring. 1%



Benzene Ring
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Now that we have a basic understanding of organic chemistry, we are ready
to look once again at our molecules of vitamin K:



© By Lomeloth (Own work) [CC BY-SA 3.0 (https: / /creativecommons.org/licenses/by-sa/3.0)], via
Wikimedia Commons

We notice that at the beginning there’s a familiar structure: It’s a hexagon
similar to a benzene ring but connected to a second ring which has two
oxygen atoms. Oxygen has two available connections — two arms — and
both connections in each oxygen atom are attached to its respective carbon
atom. This set of two rings has a name: methylated naphthoquinone ring.
Next to it comes what seems a long tail. It's only here at the tail that we
finally see the fundamental difference between vitamin K1 and vitamin K2
MK-4. Can you see what it is?

In its tail skeleton, Vitamin K1 has just one double bond, followed by single
carbon bonds. The MK-4 molecule, however, has four double bonds in its
tail. At the same time, the image clearly shows us the difference between
MK-4 and MK-7. It’s in the number of double bonds in the tail. The MK-4
molecule has four of these double bonds, but the MK-7 version has seven.

This tail consists of structures that are a waste product of the vitamin
construction process. In MK-4 the waste structures are repeated four times
and, in the MK-7, seven times. It follows that in MK-9 it would be repeated
9 times.



From all the vitamin K2 versions, MK-4 and MK-7 are the most interesting
to us because of their effect on the human body.

Which of the K2 vitamins should you choose to
supplement with? MK-4 and MK-7?

Scientific studies have shown the MK-7 version has a higher absorption rate
and remains active for longer periods of time in the human body. %! At the
same time, some users in online forums report they felt greater benefits with
the MK-4 version. However, it is quite difficult to assess the veracity of
opinions found in discussion boards. It’s not that people are lying, but
nothing assures us that they are doing an adequate assessment of what is
going on with them.

To exemplify, common comments include: "Vitamin Z 1% js great! I started
taking vitamin Z and I haven’t had the flu for more than a year. In addition,
I am also supplementing with curcumin and manuka honey, among other
things.”

Although it’s easy to read such a comment and get excited about the idea of
taking “vitamin Z” for flu prevention, how can we know for sure? Was it
vitamin “Z” or one of the other supplements? In fact, good results may even
have been obtained by the power all the supplements combined or any other
factor not specified. Given this uncertainty, how could we come to a
conclusion? We would have to analyze the scientific studies linking flu with
each of these supplements. At least by doing so, we would understand if
any of them could be of benefit to us.

Therefore, with respect to the debate between MK-4 and MK-7, we must
consider that this is a recent field of research, so it’s normal for some people
to report different results from what those few scientific studies seem to
indicate. The truth is the number of studies establishing the superiority of
MK-7 against MK-4 are much smaller than, for example, the volume of
studies demonstrating the benefits of supplementing with vitamin K2.



Thus, instead of being paralyzed, not knowing which of the two versions to
take, the ideal would be to choose both. As described before, one of the
vitamin K2 supplements commonly sold contains 200 micrograms of
vitamin K2 MK-7 along with 1,000 micrograms of vitamin K2 MK-4, 1%

To end our consideration on vitamin K it’s important to note that our
intestinal flora also plays an important role in the metabolism of this
molecule, so it’s important to take good care of our intestinal bacteria. "1 A
probiotic, like kefir or another one available in capsule form, will be of
help.

Be careful, however, with probiotics purchased online . There are important
variations from manufacturer to manufacturer, but some probiotics bottles
must be kept refrigerated or else bacterial populations will suffer. This
means that one of those bottles, if sent via postal mail or via a common
carrier, may arrive at your home in a deteriorated condition.

In the following section of our book, we will be analyzing in more detail the
role of vitamin D and vitamin K2 in various pathologies. Starting with
depression.

Important warning

It's worth mentioning again the previous warning: Due to the close
relationship between vitamin K2 and vitamin K1, if you are taking
anticoagulants you absolutely need to consult your doctor before taking
vitamin K2. Also, if you are taking the pill "2/ or any other drug with an
associated risk of clot creation you should consult with a doctor before
supplementing with either vitamin K1 or K2. This extra layer of safety will
assure you the best of results in the safest manner.



Do you remember?

Questions

A.

B.

What is the function of vitamin K17?
What is the relationship between vitamin K1 and calcium?
What is the function of vitamin K27?

What is the relationship between vitamin K2 and calcium?

. What is the difference between vitamin K2 MK-4 and vitamin K2

MK-77?



Answers:

A. Vitamin K1 is an essential molecule in the blood clotting cascade. It
has a format that fits the clotting factors and modifies them to allow
them to attach to calcium. It's as if vitamin K were a master key, and
each of the coagulation factors had a lock requiring vitamin K to
come in to unlock some of their functions.

B. Vitamin K1 activates the calcium binding property of coagulation
factors. Without the action of vitamin K1, coagulation factors would
be unable to remain on the surface of the phospholipid table.

C. Vitamin K2 is responsible for activating osteocalcin and MGP,
allowing them to interact with calcium.

D. Osteocalcin is present in bones and teeth and MGP is present in soft
tissues. When vitamin K2 activates MGP, this causes calcium to leave
our soft tissues. When vitamin K2 activates osteocalcin, this causes
calcium to bind to our bones. Thus, vitamin K2 acts as a calcium
carrier of sorts, removing calcium from where it shouldn’t be and
taking it to where it's needed.

E. The difference is in the source and format of the molecule. Vitamin
K2 MK-4 is found mainly in animal products. Vitamin K2 MK-7 is
found in foods that suffered bacterial fermentation. Due to their
differences in format, vitamin K2 MK-7 is better absorbed and stays
detectable in the human body for longer periods of time.






Section 3

Digging Deeper Into The Benefits



Chapter 8

Is Vitamin D Superior to
Antidepressants?

“The human brain has 100 billion neurons, each
neuron connected to 10 thousand other neurons.
Sitting on your shoulders is the most complicated
object in the known universe.”

— Michio Kaku, Scientist



Depression involves the most complex object in the universe. What could
be of help?

When you search for the terms "vitamin D3 + Depression” in the National
Library of Medicine, looking for an association between the two, you get
more than 200 results. 2! This already tells us that there's probably a link
between the two. After all, if this link didn’t exist, we would find fewer
results, possibly only a handful of studies stating that there's no relevant
association between vitamin D and depression.

Why could it there be a link between the two?

Do you remember the instruction booklet analogy used in the first chapter?
We explored the relationship between hormones and cells and observed that
when activated vitamin D came into contact with the cell it changed the
way that cell operated.

It turns out that vitamin D is a hormone that also regulates how our body
handles stress. Specifically, among its many other regulatory functions,
vitamin D helps our body to utilize at least four of the hormones involved in
depression: adrenaline, noradrenaline, serotonin and dopamine.

To understand more fully the beneficial effects of vitamin D on depression,
we’ll analyze more thoroughly the role of each of these hormones on the
onset and maintenance of the depressive state.

Adrenaline and depression

Adrenaline is one of the chemicals responsible for regulating the state of
emergency of our body. As already explored at the beginning of this book,
adrenaline transforms us into superhumans. How?

Under its influence, our body shuts down its less essential functions and
focuses mainly on providing energy to our muscles. Why would this be
useful in an emergency?



Imagine you have to flee from a lion. What should be your priority:
digesting food or sending the extra blood feeding the stomach cells to the
muscles of your legs so that you could run faster? This is why, when under
too much stress, our belly aches: adrenaline puts the brakes on digestion.
Simultaneously, our heart rate increases. Why?

We don't notice it, but while our heart is racing, our liver is responding to
adrenaline by flooding the blood with extra energy in the form of fat and
glucose. Furthermore, our breathing rate has increased, and this caused
more oxygen to enter our bloodstream. This nutrient-rich blood needs to get
to our muscles as soon as possible, and that’s why our heart is beating
faster.

However, as you can imagine, adrenaline causes great stress on the entire
organism. After all, there's a reason why we aren’t always in superhuman
mode: the tremendous wear and tear it causes on our system. This is similar
to what happens with an overclocked computer processor (CPU).

Some computers have very powerful processors, capable of operating at a
higher speed than factory settings allow for. Some computer enthusiasts
know how to unlock this extra capacity, in a process called overclocking .
But there's a reason why the manufacturer capped the CPU power: the
higher the speed, the hotter a CPU gets. Because of this, some of these
enthusiasts end up frying their CPUs.

Similarly, our body isn't prepared to always work with superhuman mode
switched on. Quite the opposite.

Under normal circumstances a lion would appear, our body would activate
the superhuman mode and we would run away. Once our brain realized the
lion was sufficiently far away, it would switch the emergency mode off. As
a direct result, adrenaline levels would drop, and we would enter a state of
relaxation and recovery. In this relaxed state, our body would have the
opportunity to repair the damage caused by the preceding surge of
adrenaline.



Unfortunately, in real life, some problems tend to not disappear. No matter
how much you flee from them, you look back and the lions are still there.
Perhaps you are facing financial problems or you, or a loved one, are
suffering due to a serious illness. These are difficult problems to resolve.
It’s perfectly normal to feel anxious about them.

Your brain looks at these problems as lions from which it needs to protect
you from. So, the brain commands your body to produce adrenaline. Your
brain is trying to help you by giving you the necessary extra strength to
either run or fight. But most problems can’t be solved by running or by
fighting. What happens then?

The extra adrenaline keeps you awake at night, turning in bed, your heart
beating hard, while you try to fall asleep. Your body is in superhuman mode
— an exhausting state of emergency — but you can’t escape from the
problem, therefore emergency mode remains active day after day, night
after night, wearing down on you.

Over the weeks your body begins to show you the signs of mental and
physical exhaustion. This mental fatigue, caused by the depletion of your
mental stamina, literally modifies the chemical composition of your brain.
Eventually, you begin to feel sad and discouraged, unable to regain your
lost mental energy and the sense of hope you previously had: you are
beginning to feel depressed.

And now you're in a vicious cycle: The problems that caused the initial
activation of the stress response are still there and now, they are joined by
this new preoccupation with the sadness and discouragement you are
feeling daily. And with this new concern arises a new attempt, even more
intense, from your brain to help you. And how does your brain try to help?
By commanding the release of more adrenaline, intensifying the state of
emergency — the very state that already wore your brain down to the point
where it can no longer function correctly. What a problem!

Soon enough and your mental and physical energy reserves become so low
you sink into a state of deeper depression, a vicious cycle that makes people



long for any escape, even suicide. How could there be anything able to
help? In a moment we will see.

Serotonin and Depression

Serotonin is the chemical responsible for controlling the importance we
give to things. How? Imagine a young man who has just met a girl. They
talk for a while and he really enjoys it. After he’s back home, what
happens? He can’t stop thinking about her.

Why? Because his brain is behind the scenes orchestrating things, making
him unable to stop wondering what to do next to meet her again. How? By
lowering his serotonin levels.6

The boy lays down and can't stop thinking about the girl. "Should I call her?
Send her a message? Or wait?”

When serotonin brain levels drop we become obsessed, we can’t stop
ourselves from ruminating on the subject.

Serotonin is one of the chemicals modified during the activation of the
stress response. But, how is serotonin-related to superhuman mode?

Imagine a hungry tiger is chasing you. Is it useful to be relaxed and thinking
about other matters? Imagine the tiger is just a few meters away from you
and your brain is thinking about your plans for the next day. That would be
catastrophic.

If the tiger is coming after you, you must focus on what's going on, the
emergent danger. This is accomplished by dropping serotonin. By doing so,
your brain makes sure you stay focused on the problem, until it's resolved,
no matter how long this takes.

Notice how this is very similar to what happens in depression?



When you are depressed, and you are lying in bed, trying to fall asleep,
your neurotransmitters and hormones are trying to accomplish something
completely different. Adrenaline increases, keeping you awake, preparing
your body to get up and attack the problem head-on. At the same time,
serotonin remains low forcing you to stay focused on the problem until it’s
resolved.

That's why when you are depressed it’s difficult to stop thinking about the
problems you wish to forget.

Of course, all this is another vicious cycle. The more you think about it the
more your brain believes you are in danger and the more it activates the
emergency mode. This is just another reason why depression is a real
disease. The chemical changes occurring in your brain are as real as any
other bodily process. Unfortunately, it’s not just about adrenaline and
serotonin. At least two other chemicals will become deregulated as
depression deepens.

Norepinephrine and depression

Ever heard of psychomotor retardation? Even you have never heard this
technical term, you certainly have observed its effects. When a person is
suffering from depression, lack of energy is a common complaint. Not your
regular tiredness, but a pervasive loss of strength that transforms even the
simple act of picking up dirty clothes off the floor into a real struggle.
Sometimes depression comes to a point where a person doesn't even have
the strength to get out of bed. In addition, the depressed person will
complain his mind seems to be working more slowly. Why is this
happening?

For our muscles and our brain to perform their functions, they need a
countless amount of chemicals in the right proportions. Do you recall the
sheer complexity of the coagulation process? Then just imagine the
complexity of our muscles and brain! One of these chemicals is
norepinephrine.



What happens is that superhuman mode eats away our norepinephrine
reserves and, without norepinephrine, there’s no capacity for movement or
thought. Functioning with low levels of norepinephrine is a demanding
task. Trying to bend down to pick up clothes from the floor becomes as
difficult as bending down to pick up a 100 kg weight.

But why isn’t our body turning off the state of emergency? Why force the
body into such a state of energy decay?

Well, again, imagine you are being chased by an animal, this time a cougar.
Suppose you have norepinephrine reserves to keep the state of emergency
active for 30 minutes.

For 30 minutes you can run away from the cougar. After 30 minutes sirens
begin ringing inside your brain. Brain cells start telling each other that the
norepinephrine levels are getting too low. Imagine that you are now the
brain’s commander-in-chief. You have two options: keep the emergency
mode turned on or ordering it to be shut down. Let's explore each of these
possibilities.

Imagine you choose to switch the emergency mode off. Well, that's good
because it allows the body to enter a state of recovery. With the superhuman
mode turned off, adrenaline levels drop and your heart frequency and
breathing patterns normalize. Your stomach restarts digestion. Serotonin
increases again, and you can ignore the immediate threat posed by the
cougar and think about the movie you saw last night. And the best of all is
that you saved your norepinephrine reserves, so you can rest assured: you
will continue to have enough norepinephrine to pick up dirty clothes off the
floor. There's just a small issue: you became cougar lunch...

Your second option involves maintaining the superhuman mode active. In
this case, your body will give everything it has to get away from the cougar.
Of course, you have passed the 30 minutes limit, so your muscles won’t
work as well as before, your brain might begin to process things a bit
slower. Maybe your running speed decreases a few percentage points but at
least you still have a surviving chance.



Your muscles are getting filled with lactic acid. Lactic acid is a substance
that our muscles produce when they are working hard. As lactic acid
accumulates you feel the pain. Your whole body is on the verge of collapse.
This is when your body plays another trump card: it alters the levels of
substance P, a hormone related to the perception of pain. It's as if your body
decided to shut down your ability to feel pain. And you keep running.

Will you escape the cougar? We don’t know. But one thing is for sure:
keeping superhuman mode switched on is still your best option.

Did you notice how strikingly similar this whole process is to depression?
When we are facing problems we can’t solve — problems that our brain
sees as very serious — our brain is set up to keep superhuman mode
switched on, even if this means consuming our norepinephrine reserves.

Dopamine and depression

One of the basic characteristics of depression is the difficulty to feel
pleasure. When we aren't depressed it’s easy to feel delighted. A lively
conversation about a topic we love, a good movie, even a beautiful
landscape — all these things cause the release of dopamine in our brain.

Dopamine is the chemical of pleasure. You know those hard drugs that
people have an immense difficulty quitting, like cocaine? These drugs
activate dopamine receptors. In the beginning, they make the person feel
intense pleasure, that's why they are so addictive. And what happens when
you take the person off the drug? Her brain collapses. The drug damaged
the person’s brain chemical balance so bad that until he allows time for this
balance to be restored, his pleasure centers will be crying for cocaine.

It turns out that, when you go into depression, not only serotonin and
norepinephrine are affected, so does dopamine. That’s just one more reason
why depression is such a painful disease.



Having depression means you have your superhuman mode active, even
when your body is no longer able to allocate the necessary resources to
remain in superhuman mode.

Returning to the computer example, having depression is like if you forced
the processor to continue working even after the circuit had begun to melt.

Of course, the adrenaline and the stress it originates are not the only causes
of depression. Often, other problems directly affect the levels of dopamine,
norepinephrine and serotonin. For example, if you have thyroid problems
this will affect your entire body and may cause depression.

This is why depression is such a complicated disease to treat. Could the
super hormone come to our aid? Ultimately, what’s the role of vitamin D in
all this?

Vitamin D and depression

As it turns out, vitamin D is a modulator of the hypothalamic-pituitary-
adrenal axis, regulating epinephrine, serotonin, norepinephrine and
dopamine. 4

It's like if, without enough vitamin D, our body gets confused and finds it
troublesome to properly regulate the production of these other hormones
and neurotransmitters.

In other words, activating the stress response is a very bureaucratic process.
Inside your brain, there are various organelles responsible for assessing the
surrounding danger and deciding whether activating the stress response it’s
worth it or not. In addition, there are several glands involved.

A gland is an organ responsible for producing hormones.
All these organs, ranging from the brain to the adrenal glands, form a kind

of vertical line or axis. It's precisely this axis that vitamin D has the ability
to influence.



All these organs have vitamin D receptors, or, in other words, all of them
have special features that only vitamin D can unlock.

These functions include a protection circuit against dopamine and serotonin
depletion.

In addition, vitamin D is directly associated with how our body uses stress
hormones and the chemicals responsible for feelings of pleasure.

With this in mind. What do the clinical studies reveal about the effect of
vitamin D on depression?

In Vitamin D and Depression: A Systematic Review and Meta-Analysis
Comparing Studies with and Without Biological Flaws , "1 a group of
researchers got together to make an analysis of the many scientific studies
examining the relationship between vitamin D and depression.

This is called a "meta-analysis" as the Greek word "meta" indicates since it
means "beyond." In other words, the researchers went beyond the individual
clinical studies, looking for the emergent patterns. What did they find in this
meta-analysis?

They found many biological studies had flaws. This means the studies
could have been carried out using, for example, insufficient amounts of
vitamin D, among other problems.

However, as the meta-analysis found out, studies using adequate amounts of
vitamin D obtained good results.

When these researchers focused on properly conducted studies, their
conclusion was: "Meta-analysis of studies without biological flaws
demonstrates that improving Vitamin D levels improves depression (...)"
and "the effect size of Vitamin D demonstrated in our meta-analysis may be
comparable with that of anti-depressant medication.



(...). Should these results be verified by future research, these findings may
have important clinical and public health implications. " (Emphasis added)

What dose of vitamin D was used? By analyzing the various studies, these
researchers found out that dosages ranged between 400 IU and 18,400 IU.

However, as analyzed in chapter 6, the doses of vitamin D routinely
practiced by physicians involved in experimental protocols are of 1,000 IU
per kilogram of body mass of the person being treated (1,000 IU per 2.20
pounds).

No wonder then, that these physicians are getting such positive results,
especially since their protocols include other supplements with
antidepressant effects, like magnesium !¢ and vitamin B12. 17! And all
this without the side effects associated with antidepressants.

Of course, if you are taking antidepressants, you can’t just stop taking them
altogether and replace them with vitamin D without your doctor’s
authorization. Ideally, you should look for a knowledgeable doctor, expert
in the use of vitamin D, or show the clinical studies cited here to your
current doctor. This is especially important because, for example, a study
examining the coadministration of vitamin D and fluoxetine — a serotonin
reuptake inhibitor used in the treatment of depression — obtained good
results. (18 Therefore, a qualified doctor may decide you will benefit more
from a coadministration of vitamin D and an antidepressant.

Still on the topic of dosing, a study evaluating the relationship between
supplementation with vitamin D and seasonal affective disorder — a type of
depression caused by insufficient sunlight — doses in the order of 100,000
IU were administered, obtaining excellent results in the face of the other
common treatment options for seasonal affective disorder, like
phototherapy. 12!

Therefore, we must ask: What if researchers had used similar high doses
with regular depression instead of just 18,400 IU? Hopefully, studies of this
caliber will soon see the light of day.



What about vitamin K27?

Although there are still no studies in humans, there are encouraging reports
on the effect of vitamin K2 on anxiety and depression in laboratory animals.
11201 This means that vitamin K2 has, at least, the potential to act as an
anxiolytic in humans. In any case, by the fact that vitamin K2 allows us to
increase the safety of high doses of vitamin D, vitamin K2 can always
ensure its presence in any protocol involving vitamin D.

In the next chapter, we will analyze the relationship between vitamin D and
autism.



Do you remember?

Questions
A. What is the stress response?

B. What is the relationship between depression and...

a. ...adrenaline?
b. ...serotonin?
C. ...norepinephrine?
d. ...dopamine?
e. ...vitamin D?

C. What were the vitamin D doses used in clinical studies and with what
result?



Answers:

A. The stress response is an emergency mode designed to transform our
body into a fleeing or fighting machine, a sort of superhuman mode.
Several hormones and neurotransmitters work together so that our
bodies place any non-essential processes in standby, while at the
same time prioritizing survival related mechanisms.

B. The relationships are as follows:

a. Adrenaline is one of the hormones responsible for the

activation of the stress response. Under the effect of adrenaline,
our heart beats faster, our breathing rate increases, and nutrient-
rich blood and oxygen are diverted away from the stomach and
other momentarily non-essential organs, and moved towards the
muscles to increase our chances of survival. If the stress
response remains active for too long it will cause the depletion
of our body's resources and deregulate serotonin, dopamine and
norepinephrine levels, causing a negative effect felt strongly on
the brain.

b. Serotonin controls our ability to obsess on a subject. Low

levels make us get caught in a subject. High levels help us
relax. In depression, serotonin drops, making it difficult for us
to stop thinking about our problems.

. Norepinephrine is essential for the proper functioning of the

nervous system. When its levels drop, thinking and moving
becomes harder. A point may come where simple movements
seem colossal tasks. Low enough norepinephrine levels are
responsible for the onset of psychomotor retardation. Really
low levels of this key chemical can render a person unable to
get out of bed. All these are typical symptoms of deep
depression.



d. Dopamine is the chemical of pleasure. When a person enters a
state of depression he will have a hard time feeling any
pleasure, this is because the metabolism of dopamine is
affected by the underlying root causes of depression.

e. Vitamin D has the ability to modify the whole axis of organs
and glands responsible for the activation and management of
the stress response and of our hormones and neurotransmitters.
Thus, vitamin D plays a fundamental role in the development
and treatment of depression.

C. In clinical studies, doses of vitamin D varied between 400 and 18,400
IU. The results observed showed that vitamin D had at least the same
effect as antidepressants — without the side effects.






Chapter 9

Vitamin D and Autism

"I think that autistic brains tend to be specialized
brains. Autistic people tend to be less social. It takes
a ton of processor space in the brain to have all the
social circuits."

— Temple Grandin, Professor of Animal Science,
Educator and Autism Spokesperson



A few decades ago autism was almost unheard of. However, in recent years,
autism has gained increasing recognition. Nevertheless, few people
understand what is involved in this condition. As the above quote shows,
autism has everything to do with how the brain has had its neural circuits
organized during development.

In the case of Asperger’s syndrome, it seems the brain is more suited to the
processing of technical information than to the processing of contextual
dependent emotional information.

In the case of classical autism, a neurological configuration may be so
atypical to the point of preventing the affected person from communicating
or even interacting with the outside world. Why does this happen?

What is autism?

Our brain consists of billions of cells specialized in information processing.
These cells are called neurons. If we imagine the brain is a company, 12/ we
can think of each member of the company as representing a neuron. And
just as each company employee is assigned to a department, so each neuron
of our brain belongs to a module.

For example, a large company may have a marketing department, a human
resources department, a customer service department and so on. Similarly,
our brain has specialized areas to process the sounds we hear, areas
specialized in determining whether these sounds come from other humans
or from another source and areas specialized in deciphering any verbal
messages that these sounds may contain.

In addition, we have another fascinating area, the area responsible for
extracting subtle messages from the tone of voice and the facial expressions
of others.

For example, imagine you approach someone you know and you say:
"Hello, how are you." This person can answer: "Hi, I’m fine. Thanks." but



is he being sincere? It depends. To understand the real meaning of what was
said by him, you take notice of the tone of voice used.

If he spoke in a soft but serious tone you know things are not okay. Your
next question will be: "I see you're not feeling well today, what happened?"
And the person will probably begin to tell you all about his horrible day.

However, had this friend of yours spoken in a normal pace, at a higher than
normal volume and with an accompanying smile and you’d have concluded
he was fine.

You didn’t even notice it, but within seconds your brain processed all this
voice tone and inflection data through several departments. It happened
automatically. You didn’t have to keep thinking and spending mental energy
forcing yourself to interpret the information. Why? Because you don’t have
autism.

In autism, the brain has developed differently. In the autistic brain, areas
related to communication, socialization and emotional processing, among
others, don’t develop in a common way. Because of this, an autistic brain
can’t readily process the underlying intentions expressed in a subtle facial
expression or in a change in volume or voice tonality.

Autism exists in a spectrum. This means a person can be more or less
autistic. How does this work?

For example, someone with a mild form of autism, like Asperger's
syndrome, may have a hard time understanding whether a simple, "I’m fine.
Thanks." was sincere or not. The brain departments related to voice
processing don’t work well, so he needs to consciously think about the
underlying meaning of the words he heard.

He may take a few minutes comparing this "I’'m fine. Thanks." with other
similar phrases he has heard throughout his life.



However, sometimes the autistic person won’t have the necessary time to
process these underlying meanings. He must risk a reaction. He may decide
the person was being sincere and fail to react appropriately.

Why didn’t he detect the sad and depressed tone of voice?

The other person sees this as indifference and contempt, concluding that the
autistic is cold and uninterested in other people's affairs. This isn't true.
What happened was the result of an autistic brain failing to properly process
the emotional data hidden in the message.

It’s the equivalent of the customer service department of a big company
receiving many complaints about the quality of one of their products. As the
company fails to react accordingly, customers conclude the company
owners don’t care about them. However, what’s happening is that customer
service isn't communicating all the complaints to management.
Consequently, management has no real notion of the seriousness of the
problem.

But not all autism is like this. Some people suffer from a deeper form of
autism. This means the departments responsible for social-emotional
information processing and communication are greatly affected.

A person with profound autism may be unable to speak or react to external
stimuli.

Turning to the company's illustration again, it's as if the customer service
department didn’t even exist. So, the complaints aren’t even processed, they
just accumulate in the mail.

Autism, however, doesn’t affect only those areas. It’s just that these are the
main areas where others take notice of autistic symptoms. What other areas
are affected? For example, sensory information processing, such as
temperature perception, and the areas related to impulse control, among
many others.



At the same time, especially if the autism isn't too severe, areas related to
technical processing like musical theory, mathematics, art and design , and
comprehension and production of written material, may be highly
developed.

This means you can have someone with a milder form of autism, like
Asperger's syndrome, who plays piano and composes songs like a musical
genius, but who is unable to tell if you are using irony or being sincere.

What causes autism?

There are many theories, but no one knows for sure. However, in recent
years, scientists have discovered something extraordinary: the relationship
between vitamin D and autism.

If you have autism, supplementation with vitamin D has a good potential to
improve your symptoms. 122!

That's not too surprising. We have noted how this super hormone influences
nearly every corner of the human body. In fact, it’s not too farfetched to
wonder that most neurological issues would react positively to vitamin D
supplementation. This is certainly the direction clinical studies seem to be
pointing to.

Moreover, recent research shows a woman’s vitamin D levels during
pregnancy have a direct influence on her chances of giving birth to an
autistic child. (123 [124]

Therefore, if you, or someone you know, are pregnant or planning to
become pregnant, knowing your vitamin D levels and understanding the
benefits of supplementation is crucial. Of course, always under proper
medical supervision due to the frailty of the developing fetus.

Currently, autism, mild or not, affects 1 in 68 people. Boys are four times
more affected than girls. 2! How would these statistics change if all



mothers supplemented with an appropriate level of vitamin D during
pregnancy?

The administration of any supplement during pregnancy, or to a child,
should only be done after checking with a qualified doctor that this can be
done safely.

With this in mind, in one of the studies involving women who already had
at least one child with autism, the following vitamin D dosages were used:

e 5,000 IU daily during gestation, this dose being in most cases
initiated only from the second quarter.

e 7,000 IU per day throughout the entire breastfeeding period. (Note
that these 7,000 IU were taken daily by the mother, not by the child).

e If the child stopped drinking the mother's milk, she (the child) would
start supplementation with 1,000 IU daily until she was 3 years old.

For example, if the child suckled up to the age of 12 months, that would
mean the child would start taking 1,000 IU of vitamin D from that point on
and up to the age of 36 months.

After that period, researchers looked at the percentage of children who
eventually developed autism. Then, they looked at the probability of these
women having an autistic child — remember these are women who already
had at least one autistic child.

What was the conclusion?

When a woman who has had a child with autism has another child, there's a
20 percent chance that this new child will develop autism. However, only
5% of the children involved in the study developed autism. That is, of the
19 children involved, only 1 eventually developed autism. [12¢!



This was a study of small proportions, but it illustrates the potential of
vitamin D when administered to the mother during pregnancy and
breastfeeding period and to the child after this breastfeeding period ends
and up until the age of 36 months.

In another study, 22106 children with autism who had blood levels of
vitamin D below 30 ng/mL received a daily dose of vitamin D
corresponding to 300 IU for each kilogram of body mass (300 IU per 2.20
pounds), but without ever exceeding daily 5,000 IU. 83 children completed
3 months of treatment.

What was the result?

67 of the 83 children who received vitamin D showed improvement in their
autistic symptoms.

Why should there be a relationship between vitamin
D and autism?

Dr. John J. Cannel from the Vitamin D Council, "2 in one of his papers
published in the journal Medical Hypothesis, 22! presents some arguments
difficult to ignore:

e “The apparent increase in the prevalence of autism over the last 20
years [between 1987 and 2007, when Dr. Cannel published his work]
corresponds with increasing medical advice to avoid the sun, advice
that has probably lowered vitamin D levels and would theoretically
greatly lower activated vitamin D (calcitriol) levels in developing
brains.”

e “Animal data has repeatedly shown that severe vitamin D deficiency
during gestation dysregulates dozens of proteins involved in brain
development and leads to rat pups with increased brain size and
enlarged ventricles, abnormalities similar to those found in autistic
children.”



e “Children with the Williams Syndrome, who can have greatly
elevated calcitriol [activated vitamin D] levels in early infancy,
usually have phenotypes [or characteristics] that are the opposite of
autism.”

e “Children with vitamin D deficient rickets have several autistic
markers that apparently disappear with high-dose vitamin D
treatment.”

e “Estrogen and testosterone have very different effects on calcitriol's
metabolism, differences that may explain the striking male/female
sex ratios in autism.”

e “Calcitriol down-regulates production of inflammatory cytokines in
the brain, cytokines that have been associated with autism.”

e “Consumption of vitamin D containing fish during pregnancy
reduces autistic symptoms in offspring.”

e “Autism is more common in areas of impaired UVB [ultraviolet B
radiation, the kind of solar radiation involved in the metabolism of
vitamin D] penetration such as poleward latitudes, urban areas, areas
with high air pollution, and areas of high precipitation. [this because
the cloudy or rainy weather blocks UVB radiation].”

e “Autism is more common in dark-skinned persons and severe
maternal vitamin D deficiency is exceptionally common [in] the
dark-skinned.”

In addition, in another paper published in the same journal, Dr. Cannel talks
about how summer seems associated with a reduction in the symptoms of
autism in some children, evidencing a potential relationship between the
production of vitamin D and the symptoms of autism. 139

Something like this wouldn't be surprising because of the intimate
relationship between vitamin D and brain development and between



vitamin D and several other processes involved in autism like the activation
and regulation of the stress response. 31!

In any case, the cause of autism is still a topic with many uncertainties and
involved in much debate. What practical nuggets of wisdom can we extract
from this hypothesis?

Let us see:

1. Supplementing the mother with adequate doses of vitamin D during
pregnancy and breastfeeding may benefit the mother and the baby, as
long as there are no specific health problems that could put those
benefits at risk, like hypercalcemia or a pre-existing renal
impairment. These are two problems a regular panel of blood tests
could rule out.

2. Supplementing the baby during the first years of his life plays a key
role in the healthy development of the child’s brain. Even if the child
eventually develops autism, this autism is expected to be more
moderate, since the effect of vitamin D on the brain involves
increasing the body's ability to repair DNA, reducing inflammation,
increasing the tolerance to convulsions, increasing the production of
regulatory T lymphocytes, protecting the mitochondria responsible
for producing cellular energy, and reducing oxidative stress by
promoting the production of glutathione. 132!

3. Adequate levels of vitamin D are beneficial to anyone, regardless of
age or health.

4. The need to be careful about taking any drugs that affect the
metabolism of vitamin D during pregnancy like antacids and
cortisone and its derivatives.

In the next chapter, we will look at the relationship between vitamin D and
vitamin K2 and cancer.



Do you remember?

Questions:
A. What is autism?
B. What is Asperger’s syndrome?

C. What is the relationship between vitamin D and autism?



Answers:

A. Autism is a disorder affecting the development of the nervous
system, including the brain, where several areas, notably those related
to socio-emotional processing, don't develop in a typical way. This
atypical development manifests itself in the form of atypical
behaviors and attitudes. Autism exists on a spectrum, meaning that
one can be more or less autistic depending on the severity of their
difficulties processing socio-emotional information, among other
behavioral and psychological factors.

B. Asperger's syndrome is a mild form of autism, characterized by a
brain with difficulties processing nonverbal information. Someone
with Asperger’s syndrome can be mistakenly assumed to be arrogant
or uninterested in others and their feelings.

C. Recent clinical studies have shown that supplementation with vitamin
D can reduce the symptoms of autism. Also, recent research shows
that if this supplementation is provided to the woman while she is
still pregnant, the chances of her child being born with autism
decreases.






Chapter 10

Vitamin D and Vitamin K2 Against
Cancer

“Growth for the sake of growth is the ideology of the
cancer cell.”

— Edward Abbey, Author



The diagnosis of cancer is one of the scariest you can receive. My own
family was shaken by this diagnosis in 2009, the year my mother was
diagnosed with breast cancer. She passed away on April 15, 2017, a date I
will never forget.

When we finally found out about vitamin D and begun supplementation we
were in 2015 and her cancer had already spread to the bones, including
most of the vertebrae, ribs, skull and pelvis, with strong suspicions that it
was also present in the liver. These suspicions were later confirmed to be
true.

What if my mother had started supplementation years before developing
cancer? Would the disease have progressed at the same pace? Would cancer
end up developing at all? We can’t know. However, current research seems
to point in a very good direction.

The percentages change from study to study, but overall, the reductions in
the probability of getting cancer, when you supplement with vitamin D, are
very uplifting. Furthermore, vitamin K2 itself has significant cancer-
fighting properties, as we shall see in a moment.

These results are especially relevant when we consider the current statistics.
These reveal a frightening fact: It’s estimated that cancer will affect one in
two men and one in three women in the United States, and it’s expected that
the number of new cancer cases will almost double by the year 2050. 32!
Accordingly, our consideration couldn’t be timelier.

We must know: what is cancer and how do vitamin D and vitamin K2 relate
to it?

What is cancer?

Cancer is an extremely complex disease and tens of thousands of the
brightest minds in the world have devoted their lives to its study.
Nevertheless, we still don’t have a clear understanding of all that’s involved
in this disease. Still, overall, cancer is usually divided into 10 basic



hallmarks. 34 Thus, we will analyze each of these 10 characteristics and
seek to understand their relationship with vitamin D and vitamin K2.

Hallmark 1 — The cell develops the capacity to give
itself permission to divide

Our body is formed by cells. These cells have the capacity to divide and
form new cells. However, a normal cell divides only upon receiving a
specific order to do so. The ability to multiply is just one of many
capabilities of a cell. There are specific hormones, the growth factors,
responsible for giving this special permission to the cell so that it can
multiply itself.

Occasionally, however, a cell begins to multiply without permission. Why
does this happen? Due to a mutation in the instructions. In its manual, the
cell has a line of code that states: "You can only divide if given permission.'
But for various reasons, this clear instruction ends up being erased and a
new line of code is written in its place: "You can authorize yourself to
multiply.” Then, the cell begins to produce its own growth factors

1

This is troublesome. If a cell multiplies without permission, we will end up
with two cells. As each of these cells has the same manual that was copied
from the parent cell, each of these new cells will also have the ability to
authorize itself. Soon we will have four cells, then eight cells, sixteen,
thirty-two and so on. If the body fails to stop this madness, in a few weeks
we will have a lump, forming deep inside the body — a lump that will
continue to grow exponentially as long as there's enough blood serving it.

Fortunately, our body has a few cards up its sleeve. One being growth
inhibitory signals. How do they work?

Hallmark 2 — The cell ignores specific orders to stop
dividing

The uncontrolled multiplication of a cell is very dangerous. As such, when
the body notices that a cell needs to stop dividing, it sends specific



messengers to prohibit this behavior. Unfortunately, sometimes the cell gets
its genetic code — its manual — damaged to a point where it can no longer
recognize the meaning of the messengers being sent by the body. Any
growth inhibiting messenger molecules are promptly ignored. The problem
is getting worse quickly. What can the body do now?

Hallmark 3 — The cell loses the ability to self-
destruct

Our cells are designed with a safety system called apoptosis. Within each
cell, there are sensors that continuously evaluate the cell’s insides for any
signs that the cell is faulty. When a cell is caught giving itself the
authorization to multiply, or ignoring external orders to stop multiplying,
these alarms are activated. Upon activation, they initiate cell suicide or
apoptosis. When apoptosis is activated, the cell dissolves itself within 30 to
120 minutes and any cell remains are cleaned up by the body.

But there's another problem with our cell. Its sensors are not activating as
expected. The cell is simply too damaged for the sensors to work properly.
What about now?

Hallmark 4 — The cell overcomes its own
multiplication limit

Even with their ability to multiply without permission, the cell has a limit.
Perhaps you've heard of telomeres. This is the name given to a kind of
protection each of our chromosomes possess. Each time a cell divides the
telomere shortens. After a few dozen divisions, human telomere gets
shorten to the point where a cell can no longer divide.

Scientists believe this is one of the reasons we get older. Our cells reach the
multiplication threshold and die. Finding a way to increase the length of the
telomeres is one of the greatest goals of anti-aging science, as this would
allow us to live much longer.



It turns out that sometimes a damaged cell develops the ability to create a
chemical cocktail that prevents its telomeres from shortening. This is as
close to cellular immortality as you can get. Imagine, a damaged cell that is
multiplying incessantly escaped from suicide and now has found a way to
make itself, and each of its daughter cells, immortal. Now what?

Hallmark 5 — The cell convinces the body to feed it
with extra food

Even if a cell can create many copies of itself, each of these new cells still
needs to be nourished. And as it turns out, the body has a limited number of
blood vessels feeding each cell agglomerate. After all, the body expects that
there is only one specific number of cells at any given place.

From the body’s perspective, if a cell were to multiply without permission
this would activate the internal safety systems and lead to apoptosis — cell
suicide. And our body knows that when a cell divides, the old cell dies.

Because of all these reasons, the blood vessels feeding any given area
provide the cells at that location with just enough nourishment. This limited
vascularization happens to be yet another safety barrier against tumor
development. It no longer matters if a cell is mortal or immortal.

Eventually, even an immortal cell must stop dividing for lack of enough raw
materials — such as proteins or energy in the form of oxygen and glucose.

But even this safety mechanism has a way to be exploited by the cancer
cell. How?

For example, if I fall and wound myself, my body will have lost some deep
skin cells due to the impact. But it wasn't only the cells that have died, the
blood vessels that fed them were also damaged. To fix this, the surviving
cells surrounding the wounded area will send out an SOS request. In
response to this request, the body allows something special to happen.

The body will issue a special permission regarding vascularization. As a
result, new blood vessels will be built from existing blood vessels, bringing



the necessary nourishment to the new cells. This process of building blood
vessels is called angiogenesis.

You are probably guessing what happens next. That's right, one of these
immortal cancer cells will develop the ability to trick the body into issuing
this special permit. This, in turn, will result in our own body being deceived
into building the necessary infrastructure to feed all those hungry immortal
cells.

Where there was only one cell, now there are billions! This tumor, as it
keeps growing, may end up endangering a person’s life. How? If it grows
near a vital organ such as the heart or the liver, it might grow to the point of
preventing this vital organ from performing its life-supporting functions,
causing the person to die.

Also, as a tumor grows it makes pressure against various pain receptors —
like a gum abscess pressing on the nerves of an infected tooth. The only
difference being that instead of a group of bacteria, you are dealing with a
group of abnormal, immortal, and highly undifferentiated cells. And it’s all
downhill from here.

Hallmark 6 — The cell acquires the ability to leave
the tumor site and enter the bloodstream

Things are quickly worsening. Eventually, one of the tumor cells leaves the
primary tumor and enters the bloodstream. Our blood feeds our whole body,
so the tumor cell may end up invading other organs of the body. When this
happens, it's said cancer has metastasized, or spread. Left untreated it’s a
matter of months — or perhaps years depending on the aggressiveness of
cancer — until the person dies.

Four extra hallmarks

Over the years, researchers noted that for a regular cell to evolve and
transform to the point of metastasizing and becoming a real threat, it had to



develop some more skills than those defined by the 6 hallmarks. So, they
defined 4 new extra hallmarks.

As It turns out, besides the safety mechanisms present in every cell — such
as the dependency in external growth signals and apoptosis — we also have
an external source of protection: our own army of specialized forces — the
white blood cells. Some of these white cells have a special function: inspect
every cell. If they notice that a cell is behaving in an abnormal way an
extermination order is issued by these inspectors and sent to specialized
white blood cells who will attack and kill the cancer cell, regardless of
everything else.

Unfortunately, these abnormal cancer cells sometimes develop the ability to
camouflage their cancerous nature, disguising themselves as normal cells,
cheating the immune system and preventing it from recognizing the real
threat standing in from of it.

In her studies, my mother used to marvel at the amazing intelligence of the
enemy we were facing. She was particularly impressed by this
characteristic.

As if not enough, the cancer cell proceeds to release chemicals that attract
specific kinds of soldiers, like macrophages and neutrophils. Then, it's as if
the cancer cell brainwashed these soldiers, for lack of a better term,
convincing them to release growth signals and angiogenesis requests to the
body, further tricking the organism into believing there’s a genuine need for
extra vascularization at the cancer site.

The cancer cell is tricking the immune cells into using the inflammatory
process to cancer’s own benefit.

These are two of the new hallmarks described by researchers in recent
years: The development of the ability to pretend to be a normal cell and the
development of the capacity to recruit the immune system.



As if all this weren't enough, a cancer cell is very unstable at a genetic level.
It's as if the cell clerks had gone mad and were constantly rewriting the
instruction manual. This means each copy is slightly different. Thus, when
doctors administer a chemical, it won’t kill all the cells because these
cancer cells are not all exactly alike. Then, the surviving cells, with their
genetic immunity to the chemical, will continue to multiply. Over time most
of the cells at the tumor site will be of the resistant type.

The development of genomic instability is another hallmark of a cancer
cell.

The last hallmark, which is present from the beginning, has to do with a
particularity of cancer cells: they depend on glucose to thrive. A normal cell
uses oxygen, glucose and ketones to feed itself. Whereas a cancer cell can
only use glucose. This has been known for many decades, but now we
know this turns out to be very useful to the cancer cell. How?

In the process of converting glucose into energy, the cancer cell produces a
lot of extra proteins. These same proteins end up providing the raw
materials required to build new cancer cells at a faster rate.

The four stages of cancer

While the agglomerate of abnormal cells remains at a single original site,
it's said it is in the first stage. When the cells start increasing in number,
even spreading to the lymph nodes — the sewage system of the body — it
is said cancer has reached stage two.

The third stage occurs when cancer cells invade adjacent organs. For
example, if the mammary cells divide endlessly to the point of reaching and
invading the lung, all the while remaining a single tumor.

The fourth stage is defined by the presence of metastases — i.e. when
tumor cells begin to invade other organs. At this stage, new sites of cancer
develop, formed by cells belonging to the original tumor. Most deaths occur
in this final stage. It's the most dangerous stage.



The role of vitamin D

When we read about cancer and the capabilities that a cancer cell can
develop, it's easy to become fearful. This is normal. Cancer is a real enemy
of the human race. Also, statistics are not in our favor. If things continue as
they are, with a large percentage of people deficient in vitamin D, even
more people will end up developing cancer. But everything’s not lost yet.

Remember what we mentioned earlier?

It's estimated that vitamin D has the ability to reduce the rate of cancer
incidence in many percentage points because of the multiple ways in which
it affects the development and proliferation of tumor cells. 3! For example,
a promising study cited once in the preface of this book indicates that
supplementation with vitamin D can positively influence the odds of a
woman having breast cancer in up to 83%. 3¢ Other studies on the effect of
vitamin D in various types of cancer have also shown promising results,
such as with colon, 237 prostate 38! and lung "% cancer, to name a few.

What does this mean?

Let's look closely at the results of that which seems to be the study with the
most promising results. Imagine a group of 1,000 women in the United
States. The current statistic is that in the coming decades 1 in 3 of these
women will have cancer.

Let's assume that all of them will have breast cancer. This means that in a
few years 333 of these women will be diagnosed with cancer.

But suppose now, that we could travel back in time and get all these women
on vitamin D — according to the daily needs of each one of them. Now, if
we were to travel forward in time, how many of them would continue to
have breast cancer? According to the statistics, only about 20% of them, or
66.



This means that in 1,000 women, instead of having 333 cases of cancer, or 1
in 3, we would have 66 cases — 1 in 15.

It’s true we have made some serious generalizations that just don’t happen
in real life and it’s clear that not all cancers have such a high reduction rate.
However, the goal of this mental exercise it’s to illustrate the potential of
vitamin D. A reduction of 80% is quite encouraging, even if it only applies,
in this way, to breast cancer — don’t you agree? In addition, there's another
factor that we must account for: the aggressiveness of cancer.

If a person supplements daily with the appropriate dose of vitamin D, even
if he ends up developing cancer, will that cancer progress at the same
speed? Will that cancer be as likely to reach the metastasis stage?

It's true this is a field under investigation, but I believe it wouldn’t be too
farfetched to presume vitamin D would also influence the rate of
development of the cancers that do end up developing, despite proper
vitamin D supplementation.

But how does vitamin D exert this effect? To answer this question, we must
revisit the hallmarks described above.

Vitamin D, as the super hormone that it is, enters the cancer cell and
interferes with its various features. For example, the cell wants to start
giving itself the authorization to divide, but vitamin D interferes with this
process. Moreover, Vitamin D stimulates the cell to correct its DNA
encoding errors.

Imagine the following situation. A woman may have been hit in the chest.
Due to this trauma, breast tissue cells were damaged. But this woman takes
her vitamin D every single day. Her blood is teeming with the super
hormone. As a result, vitamin D stimulates these breast tissue cells to repair
themselves instead of allowing them to go on to develop cancerous
characteristics.



This includes the repairing of cell suicide mechanisms. So, if the damage is
too extensive to be corrected, vitamin D helps the cell activate apoptosis
and destroy itself.

If all else fails and a tumor develops, vitamin D can act in an anti-
angiogenic manner. This means vitamin D prevents the cancer cell from
convincing the body to build extra blood vessels. Thus, the tumor never
gets beyond the size of a harmless microtumor. It's like vitamin D forces the
cell to correct its wrongdoing.

In addition, vitamin D has a direct effect on the immune system, fortifying
it. In this way, the immune system will be more apt to both detect and attack
the cancer cell, even before it develops the ability to cloak itself.

In clinical studies, all these anticancer effects were observed even at daily
doses between 2,000 and 4,000 IU. However, as argued throughout this
book, under proper care, much higher daily doses may be safely utilized.

What about vitamin K27?

Vitamin K2, as a synergistic helper of the super hormone, also plays an
important role in fighting cancer. Recent research indicates this vitamin has
the potential to affect the ability of the cancer cell to give itself permission
to divide and to ignore external signals to stop dividing, among many other
anticancer effects.

The way vitamin K2 achieves this is synergistic with vitamin D. It affects
both internal and external processes, by modifying the growth factors the
cell is sending into the outer cell space. Additionally, vitamin K2 modifies
the growth factors receptors present on the cell’s surface.

Thus, vitamin D and vitamin K2 cooperate to prevent the cell from
multiplying at random.

Vitamin K2 can also affect the process of apoptosis, stimulating various

types of cancer cells to commit suicide, among many other benefits, 149! 11411



(142] [143] [144] [145]

As if not enough, a key benefit of vitamin K2 in fighting cancer is how this
vitamin helps us to increase the daily dose of vitamin D safely — as
explored in Chapter 6.

For all this, each of us would do well to include each of these vitamins in
our daily supplementation plan.

In the next chapter, we will analyze, in a more concise way, the role of
vitamin D and vitamin K2 in several of the more common diseases of our
time.



Do you remember?

Questions:
A. What are the 10 key hallmarks of a cancer cell?

B. Why do vitamin D and vitamin K2 have such a significant effect on a
person's chances of getting cancer?



Answers:

A. A cancer cell has 10 key characteristics:

a. the development of the capacity to allow itself to divide;

b

the ability to ignore external instructions to stop dividing;

the loss of the ability to self-destruct;

. the development of the capacity to exceed its own

multiplication limit;

the development of the ability to convince the body to give it
more nourishment by means of angiogenesis;

the acquisition of the ability to abandon the tumor site and
enter the bloodstream,;

. the ability to convince the immune system to help the cancer

cells in their growth efforts;

. the development of the ability to pretend to be a healthy cell;

genomic instability, that is, constant genetic mutation;

. the dependence on the fermentation of glucose as a source of

cellular energy, which in turn provides the cancer cell with the
necessary raw material to build new versions of itself.

Although all these 10 characteristics may not be present, if the cancer
is left untreated, all of them will have the tendency to manifest.

B. Both vitamin D and vitamin K2 affect several of the characteristics
that define a cell as cancerous. In addition, they achieve this in a
synergistic manner, by exerting their effect in different ways.









Chapter 11

Heart Disease, Osteoporosis and
Autoimmunity Were Just the Beginning:
Asthma, Type 1 and Type 2 Diabetes, the

Flu, the Common Cold, Fibromyalgia,
and Chronic Pain — No Stone Is Left
Unturned

“The young physician starts life with 20 drugs for
each disease, and the old physician ends life with one
drug for 20 diseases.”

— William Osler, Scientist



In real life, there are no superheroes with superpowers to defend us, but
vitamin D and its faithful companion, vitamin K2, come close.

Vitamin D acts as a super hormone and, along with vitamin K2, revitalizes
the entire metabolism of calcium, having a positive effect on both
cardiovascular disease and osteoporosis.

Then, if you want to lower your risks of atherosclerosis what do you need to
do? It's critical to move calcium away from your arteries.

Likewise, if you want to increase your bone density and decrease your
chances of developing osteoporosis what is the secret? Find a way to move
the calcium to where it needs to be.

But what about other common diseases? What does the scientific research
reveal to us?

As we have already done with autoimmune diseases in chapter 6, with heart
disease in chapter 7 and with osteoporosis, in chapter 1 and later in chapter
7, we will now look at the relationship between our wonder duo and
asthma, diabetes, infectious diseases and pain.

Asthma

Asthma is one of the most common respiratory diseases, affecting millions
of people. It's characterized by the inflammation of our airways. The
airways of someone with asthma are extremely sensitive and easily react to
the presence of dust and other particles.

Our respiratory tract is composed of a main tube, called the trachea, which
divides into two smaller tubes called the bronchi. The trachea carries the air
to the inverted "Y" intersection and then, this air is directed to each of our
lungs through two other tubes: the bronchus.

Inside the lungs there are innumerable channels, a large network of smaller
and smaller tubules called bronchioles. The latter are connected to tiny sacs



called alveoli. In these alveoli, gas exchanges occur between the air we
breathe in and the air we will expire. The best known of these gas
exchanges involve oxygen and carbon dioxide.

Although our lungs deal primarily with gases, they are also well-prepared to
deal with dust and other particles and microorganisms extraneous to the
body.

When we inhale these particles, our lungs react by creating a mucus that
surrounds the offending particle. After that, this mucus gradually passes
through the labyrinth of tubes until it reaches our throat where it can be
either spat or swallowed to be consumed by the stomach acid.

Surrounding all this circuit are many muscle fibers. These can contract,
triggering a reaction that we call coughing. When we cough, our internal
network of tubes is squeezed. This facilitates a faster expulsion of any
mucus or offending particles and microorganisms.

In addition, our immune system and the inflammatory process also play a
key role in preventing these offenders from reaching the bloodstream or
dwelling and multiplying in our airways.

However, sometimes the person develops an extreme sensitivity to the dust
particles and microorganisms present in the air. When this happens, the
pulmonary safety system becomes hyperactive, like an alarm whose sensor
is so sensitive that it is always causing the siren to go off.

When this happens, inflammatory processes and the coughing mechanism
are activated too often. This makes it difficult to breathe. As if that were not
enough, the person produces more mucus than normal, even to the point of
blocking the airways. Because of this, an asthma attack can shut down the
air flow and become life-threatening

How could vitamin D help? As noted, vitamin D has immunomodulatory
properties. This means it helps in calibrating the sensitivity levels of our
lungs. 11461 [147]



Clinical studies demonstrate this effect. One study showed how a monthly
dose of 60,000 IU of vitamin D3 — equivalent to 2,000 IU per day —
decreased the need for medication and the number of hospital visits in
asthmatic children. 148

However, studies that begin with high doses of vitamin D followed by
reduced daily administrations of the vitamin don't always show relevant
effects. This indicates our body needs to receive its daily dose of vitamin D,
instead of a single dose in one day, followed by a reduced dose in the
following days. 14!

What about vitamin K27?

The truth is the number of studies connecting vitamin K2 with asthma is
very low. This is consistent with what we have been talking about: the
general lack of knowledge about the role of vitamin K2 — an unfortunate
situation which is finally coming to a U-turn. Nevertheless, when looking
for information about clinical studies, we find a very interesting one, from
the 70's. This study demonstrated that vitamin K2 exerted a positive effect
on asthma symptoms. Of the 3 groups of patients investigated, over 90% of
patients with mild symptoms of the disease saw improvement, as did about
86% of patients with moderate symptoms. In turn, among those with more
severe symptoms, 72.7% showed improvement. 159!

The conclusion is encouraging: therapy with our superhero — vitamin D —
and his faithful companion — vitamin K2 — had beneficial effects on
asthma, even in cases where dosages were much lower than those used in
the experimental protocols.

Do you suffer from asthma?

Then, in addition to vitamin D and vitamin K2, pantethine >’ (a vitamin
B5 precursor) has also shown the potential to help. Among naturopaths,
pantothenic acid (vitamin B5) itself is used instead of pantethine, along
with vitamin C.



Diabetes

Diabetes is a brutal disease that can lead to blindness, amputation, and
many other serious problems. It's divided into two types: Type 1 and type 2
diabetes. What is the difference between these two types? Let's see.

Our cells are prepared to use glucose — sugar — as fuel. But there's a
problem. The glucose molecule is way too large to enter through the normal
cell door. Because of this, glucose needs special credentials to gain entrance
through the cell membrane.

In simple terms, there's a hormone that acts as a mediator between glucose
and the cell. This mediator is a hormone called insulin.

When insulin reaches the cell, it fits into the insulin receptors. At that point,
the cell looks at the manual to find out what it should do in the presence of
insulin. The manual is very clear: when insulin arrives, this is a sign that the
doors must be wide, wide open, so that glucose may enter.

Inside the cell, glucose is converted into energy. Our brain is the main
consumer of glucose, but every cell of our body can use it as an energy
source.

Where does insulin come from?

Insulin is produced by beta cells. These cells are located in the pancreas. In
a healthy organism, everything runs smoothly. The person consumes his
food, the digestive process makes the separation between the various
nutrients and releases them into the bloodstream. Among these nutrients is
glucose.

In turn, beta cells continuously produce the insulin that will allow all that
glucose to steadily flow into every cell in the body. Thanks to insulin, the
food we consume can easily become a source of cellular energy.

However, sometimes this smooth process begins to roughen up. Instead of
entering the cells, glucose begins to accumulate in the bloodstream. This



means a simple test of blood glucose levels will register higher than normal
levels.

For example, a doctor is often interested in your fasting blood sugar levels.
If the test reveals you are between 70 to 99 milligrams of glucose per
deciliter of blood (mg/dl), this means you are within the normal range. But
if your values are between 100 to 125 mg/dl this is an indication that your
body is no longer processing glucose as it should. In turn, if you got values
above 126 mg/dl in two consecutive tests you will be diagnosed as diabetic
11521 meaning your body is no longer able to process sugar without help.
But, how did this happen?

There are essentially two reasons.

Type 1 Diabetes

Someone with type 1 diabetes suffers from insufficient insulin production.
In most cases, this happens because the immune system is attacking and
destroying the insulin-producing beta cells. In other cases, the problem may
be of genetic origin. In either case, the person is unable to produce this vital
hormone and becomes dependent on insulin injections to survive.

Therefore, type 1 diabetes often has an autoimmune origin.

Type 2 Diabetes

Type 2 diabetes happens when our cells stop responding to insulin. How
does this happen?

Glucose is present in our blood at all times and beta cells are always
producing insulin to move this sugar into cells. However, beta cells don't
release all their insulin in one go — they hold some of it as a buffer. And
when do they choose to dump their insulin reserves? After we eat.

When the level of glucose in the blood increases dramatically — after a
meal — beta cells will release a considerable amount of the insulin they
have in reserve. Sometime later, if blood sugar hasn't yet gone down, they'll



release the remaining of their insulin reserves.

After this, beta cells are left without insulin. So, what will they do if blood
sugar is still higher than it should? They will do their best to keep
producing insulin and sending it right into the blood, trying to keep up with
the demand.

However, it turns out that our cells tend to become insensitive to insulin if
they are always being stimulated by high amounts of it. This means that
regular consumption of foods with a high glycemic index — that is, foods
that are readily converted to a high amount of glucose — will force our beta
cells to release a significant amount insulin more frequently, contributing to
cell insulin insensitivity.

But if cells are becoming insensitive, this means beta cells must work
harder. They need to produce much more insulin than normal to get the
same effect. But this extra insulin will stimulate an aggravation of cell
insulin insensitivity. Do you see where we are going? It's a vicious cycle.

The more insulin is produced, the greater the insensitivity of other cells and
the greater the insensitivity, the greater the need for our beta cells to
produce more insulin. Eventually, our beta cells can no longer keep up with
the demand for more insulin. This causes blood sugar levels to go awry.

Rising blood sugar levels damage our whole organism, including beta cells
themselves. We enter in yet another vicious cycle.

Although the beta cell is working as hard as it can, it can't meet the demand
for insulin because the person is ingesting way too much sugar. So, this
extra sugar kills more and more beta cells. This leads to less and less insulin
being produced, with what result? Dangerous blood sugar levels for a
longer time. Leading to what? More dead beta cells! And the vicious cycle
continues.

To make matters worse, when our liver detects low levels of insulin in the
blood it assumes this is because glucose levels are also low. After all, in a



healthy individual insulin would only fall if beta cells stopped producing it
and they would only stop doing so if there wasn't enough sugar in the
blood. So, what does the liver do? It releases its blood sugar reserves. The
result? We enter a new destructive cycle: Sugar levels rise even more, beta
cells die in greater numbers, there's less and less insulin being produced,
and the liver continues to interpret this as a warning sign to release more of
its sugar reserves!

Now, in the middle of all this, imagine this scenario: often the person will
continue to consume sugar. There's no escape type 2 diabetes.

How can vitamin D help?

In the case of type 1 diabetes, since it is often of autoimmune origin,
vitamin D supplementation will keep the immune system from directing its
powerful attacks against the beta cells. This means that vitamin D
supplementation can delay, or if given early enough, even prevent the
development of the disease.

For example, a study conducted in northern Finland collected data from
more than 10,000 children. One of their findings was that children who took
2,000 IU of vitamin D during the first year of life had less than 80% chance
of developing type 1 diabetes. 153

In the case of type 2 diabetes, there seems to be a direct relationship
between blood levels of vitamin D and the body's ability to deal with excess
sugar. To put it in simple terms: The higher the levels of vitamin D in your
blood, the lower your chances of developing type 2 diabetes. 124

We don't know how vitamin D helps beta cells, but these cells have vitamin
D receptors. This means they have functions that can only be fully
performed when they are being stimulated by the super hormone. Studies
done on rats have shown that when you remove these vitamin D receptors
from beta cells, the animals are no longer able to produce the same levels of
insulin as they did before. !

And what ahont vitamin K?2°?
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Those who have diabetes are at higher risk for fractures. Vitamin K2
supplementation reduces this risk. =8/,

And what about an effect on the disease itself?

As in the case of vitamin D, researchers observed that vitamin K2 increases
a cells' sensitivity to insulin. 27! 1138 Iy addition, it's noteworthy that
osteocalcin also acts as a hormone, helping regulate blood glucose levels.
1591 Hence, it isn't surprising why research has established a link between

vitamin K2 and diabetes through their mutual relationship with osteocalcin.
[160]

Therefore, while the volume of research on vitamin K2 isn't as complete as
that on vitamin D, both substances reveal their potential for helping in
diabetes prevention and management when put to the test.

The common cold and the flu

Shortly after the First World War, a flu epidemic afflicted the globe and
ended up taking more lives than the war itself. Nowadays, the flu does not
take this number of lives, not even close, but it continues to be responsible
for leaving people in bed, unable to work and in suffering. In addition,
people who are more fragile — either due to their age or because of a
coexisting illness — may even end up getting their lives at risk when
infected by one of the various flu strains.

What is the role of vitamin D and vitamin K2 in preventing this disease?
In February 2017, the University of Harvard published an article entitled
"Study confirms vitamin D protects against colds and flu." This study
consisted of an analysis of more than 11,000 participants from 25 other

studies. 164

In what ways does vitamin D help us fight respiratory infections?



In Chapter 6 of this book, when we look at the role of vitamin D in the
inflammatory response, we saw how it helped our immune system calm
down, promoting a reduction in the production of cytokines. Now is the
time to talk about another beneficial effect of vitamin D on our immune
system: the stimulation of the production of antimicrobial proteins.

When our body is invaded by a virus or a bacterium, our white soldiers can
produce substances specially designed to destroy such invaders. It's these
very substances we are talking about when mentioning antimicrobial
proteins.

What is the result of the vitamin D induced stimulus on the immune
system?

For example, one study has found that a healthy person is twice as likely to
get influenza if their vitamin D levels are low. 162!

And what about vitamin K2? Unfortunately, sufficient information isn't
available. However, because vitamin K2 allows for a higher degree of
safety when supplementing with vitamin D, this is enough to make it an
essential part of our daily supplementation regime.

Fibromyalgia

Fibromyalgia is a dreadful disease. You have intense, strange, and limiting
pains. But whoever looks at you says your body looks great. You do the
requested examinations and tests and they come out fantastic. You feel like
Cassandra from Greek mythology, who always spoke the truth, but no one
ever believed her. No matter where doctors look, they can’t find anything
wrong with you. This is disconcerting.

The day you need stronger painkillers, as regular painkillers no longer have
an effect on your pain levels, you end up in the ER being interviewed by a
team of psychologists who try to gauge whether you are actually suffering
from pain or just trying to get them to prescribe you heavy painkillers — as
if secretly you were a drug addict, pretending to be in pain all these years



just to get your next dose of opioid analgesics at any cost.
For years, this has been the reality of fibromyalgia for many sufferers.

Fortunately, recognition of the reality of these kinds of diseases and of the
suffering inflicted by them has been increasing. This is important because
fibromyalgia seems to affect between 2% and 8% of the population. 13! 8%
may not sound like much, but it means one in twelve people.

However, because of the invisible nature of this disease, there are no
certainties as to the causes. ''*/ Many researchers believe our own brain is at
fault. How? By amplifying the signals it receives. %! For example, by
processing a simple touch as a punch or by relaying a temperature variation
as a pain signal.

The means of alleviating suffering, in turn, are increasingly involving
stronger and stronger painkillers, with many undesired side effects. Not to
mention the fatigue and other symptoms, over which analgesics have no
effect.

In this sense, any help is welcomed, even if it's small.
Could the super hormone be of any help?

Yes, especially if you are deficient in it. Studies have shown that vitamin D
deficiency is directly related to muscle and skeletal pain. 1661 [167] [168] [169]

In addition, some scientists involved in fibromyalgia research believe
there's a strong autoimmune component. 22 If this is the case, then high-
dose vitamin D therapy is expected to have the potential to halt this disease
altogether, significantly relieving the symptoms.

Chronic Pain

In a single month, nearly 20% of people — one in five — report having
general pains in their body. 33% — one in three — shoulder pains and up to



50% — one in two people — lower back pain. 2

Some of these pains persist for much longer than a month. They become
chronic pains. Chronic pain greatly affects one's day-to-day life. Even
simple tasks can become monumental challenges.

The worst thing is too many times the origin of these pains is unknown.
Leaving you with limited options to do something about it. Sometimes the
person may end up with a diagnosis of fibromyalgia, but often he doesn’t
receive any specific diagnosis. He just knows that his body hurts — a lot.

Sometimes these pains are of muscular origin. If this is the case, a massage
of the so-called trigger points will provide significant relief. 122

To find the right spots, just google for the pain location, followed by the
expression "trigger points." For example: https://www.google.com/search?
g=head+pain+trigger+points and observe the results in google images.
These images are often self-explanatory.

The massage of trigger points involves pressing down and forward,
relieving the pressure and repeating the motion from the beginning. These
strokes are continued for about 30 seconds and are repeated several times
throughout the day. These kinds of strokes cause pain, so they may not be
effective in pains caused by true tissue hypersensitivity and may even make
them worse, but will be highly effective — even miraculous — in pain
caused by the undue contraction of individual muscle fibers.

Sometimes trigger points arise due to other unrelated pains. How come?

For example, if your right leg hurts you may end up overloading the
muscles on the left leg, the stabilizing muscles of the spine and so on. If one
member suffers, all other members suffer with it.

If you have access to it, a most effective method for dealing with trigger
point pain is one that uses a special type of injections administered by a
qualified health professional. In fact, the therapeutic benefit comes directly



from the needle piercing through the trigger point and not so much from the
analgesic drug being administered simultaneously.

What is the role of vitamin D in this type of chronic pain of unknown
origin?

Again, there are studies indicating a relationship between vitamin D
deficiency and pain. Especially among those who complain from
headaches. 22

In any case, studies involving the role of vitamin D in pain have used
comparatively low doses.

Imagine supplementing someone with 2,000 IU per day to see if vitamin D
had any effect on his pain levels, compared to putting that person on the
right dose he required to actually react to vitamin D.

Doses of this caliber can even reach 200,000 IU in the case of people with
severe problems in the absorption and use of vitamin D — for example,
someone obese taking corticosteroids and having several genetic problems
related to the processing of vitamin D.

For comparison, this would be like giving 10 mg of paracetamol to
someone when that person needed at least 1,000 mg to feel some pain relief.

The truth is that vitamin D isn't an analgesic, it's a super hormone that
stimulates our body to behave. This means that vitamin D doesn’t take your
pain away after 30 minutes. It can take days, weeks or months. But it will
be worth it.

After all, if this pain of unknown origin is caused by some autoimmune,
inflammatory, or other disorder originating in any of the innumerable
cellular processes that vitamin D influences, you will have to feel the
difference. It's expected that, at a minimum, taking a physiologically active
dose of vitamin D — the one which lowers PTH to the recommended
minimum values — will have some effect on these kinds of pains.



After all, if there's any lesson we can draw from the detailed analysis of
these section of the book, it's this: now that we know how to administer
high doses of vitamin D safely, this should be one of the first
therapeutic approaches in the fight against any disease that does not
involve the safety mechanisms themselves — like kidney disease.

Be it the aches, cancer, heart problems, autism, depression, autoimmune
disease or any other type of chronic illness, the steps we must take are
always the same. Therefore, under the supervision of your doctor do the
other treatments he recommends but also starts taking vitamin D and
assessing your PTH levels, over the months, until they reach the desired
minimum value. Why?

Because at worst you will be giving your body the best chances to react
appropriately to the disease. ' And this, along with any other therapeutic
approaches, will increase your chances of beating the disease.

At best you might see your problem entering remission after a few months.
In the next chapter, we will summarize everything we have learned

throughout our consideration of the role of vitamin D and vitamin K2 in the
human metabolism.



Do you remember?

Questions:

A. What is asthma?

B. What is the relationship between vitamin D and asthma?

C. What is type 1 diabetes?

D. What is the relationship between vitamin D and type 1 diabetes?
E. What is type 2 diabetes?

F. What is the relationship between vitamin D and type 2 diabetes?

G. What is the relationship between vitamin D and respiratory tract
infections?

H. What is the relationship between vitamin D and fibromyalgia and
other diseases involving chronic pain of unknown origin?



Answers:

A. Asthma is the chronic inflammation of our airways along with a
tissue hypersensitivity to invading particles and microorganisms.

B. Vitamin D promotes a reduction of symptoms. This is because it acts
as an immunomodulator, decreasing tissue hypersensitivity.

C. Type 1 diabetes is characterized by the inability of insulin-producing
beta cells to fulfill their role. Usually, this happens because the
immune system is attacking and destroying these cells. In other cases,
a genetic problem is at the root of the problem.

D. When supplemented shortly after birth, vitamin D dramatically
reduces the chances of Type 1 diabetes developing.

E. In type 2 diabetes several factors come into play, with beta cells
ending up being damaged by an increased in blood glucose. On the
one hand, regular cells become insensitive to insulin, thus requiring
beta cells to produce more and more of this hormone. On the other
hand, beta cells keep running out of insulin, striving to keep up with
the demand for more of this hormone. At the same time, the liver
regards low insulin as a sign that glucose must be low, thus releasing
its blood sugar reserves. Sugar levels rise more and more to the point
of damaging various areas of the body, including the beta cells
themselves — perpetuating a vicious cycle of destruction.

F. Vitamin D decreases the chances of developing type 2 diabetes. It's
known that, along with vitamin K2, vitamin D increases cells'
sensitivity to insulin. It's also noteworthy how the chances of
developing type 2 diabetes are inversely proportional to your blood
levels of vitamin D.

G. Vitamin D stimulates the immune system to attack real invaders like
bacteria and viruses. Although it does not make us immune to colds



and to the flu, vitamin D reduces their incidence.

. There seems to be a link between vitamin D deficiency and
fibromyalgia and chronic pain. In addition, in the case of the
muscular and skeletal pain of autoimmune or inflammatory origin,
vitamin D is the treatment of choice due to its rate of remission in the
order of 95% obtained by the protocol of Dr. Coimbra in his clinical
practice.






Chapter 12

Vitamin D and Vitamin K2 — Risks,
Benefits and Secrets

“There are risks and costs to action. But they are far
less than the long range risks of comfortable
inaction.”

— John F. Kennedy, Politician



Do you suffer from any of the diseases mentioned in this book? In this case,
it's easy to get excited about the good results being reported by the
physicians involved in experimental protocols with high doses of vitamin
D.

Enthusiasm is great because it motivates us to act. However, enthusiasm
can’t be blind, or it might endanger you or your loved ones. Throughout this
book we have spoken frankly about the benefits of vitamin D and vitamin
K2, revealing the secrets of the symbiotic relationship between the two, but
without ever ignoring the potential risks.

Therefore, it's time to complete our exposition, wrapping up everything we
have said so far. We will do this by framing the key points for each of these
molecules in one of three areas:

1. Risks.
2. Benefits.
3. Secrets.

Vitamin D — the risks

The cornerstone at the heart of any possible adverse effects is only one:
calcium.

When vitamin D increases it stimulates an increase in the levels of calcium
in at least two ways: (1) by increasing the bowel's ability to absorb calcium
from food and (2) by mobilizing the calcium present in bones, effectively
promoting bone decalcification.

When calcium levels rise in our blood, the kidneys become responsible for
restoring the correct values. They do this by excreting any excessive
amount of calcium through the urine. This raises two problems: (1) getting
high amounts of calcium flowing through your kidneys all the time
increases the risk of kidney stones, and (2) if the kidney isn't working in
perfect condition, excessive urination may lead to the excretion of other
vital minerals together with the calcium, including potassium and
magnesium.



In addition, if the kidneys fail to excrete the excessive calcium, this will
lead to hypercalcemia — a condition in which calcium levels may rise to
the point of impairing the correct functioning of the heart and the other
organs.

Another risk of supplementing with high doses of vitamin D is related to the
parathyroid gland. Excessive doses of vitamin D will suppress the
production of the parathyroid hormone (PTH). This means without proper
supervision, PTH levels may drop too much.

And what about vitamin K2?

Vitamin K2 — the risks

Due to the molecular similarity between vitamin K2 and vitamin K1,
vitamin K2 supplementation could pose a serious risk to anyone taking
anticoagulant drugs. This is because our body can convert some vitamin K1
into vitamin K2 and vice versa.

Anticoagulant therapy, like warfarin, is already dangerous, requiring close
monitoring by the prescribing physician. Hence, any supplement with the
potential to affect the body's ability to coagulate can never be taken without
the knowledge and approval of that same specialist doctor.

Also, certain drugs, like the pill, carry a reduced but real risk of interfering
with coagulation.

I don't know how healthy you are, so if you are taking any drugs on a
regular basis, it would be important for you to talk to your doctor and get
him to approve the addition of vitamin K2 to your protocol.

It's also worth noting the problem isn't with vitamin K2. The problem is
related to the body's ability to convert vitamin K2 into vitamin K1. Since
some anticoagulant drugs work by reducing vitamin K1 levels, introducing



vitamin K2 could theoretically, and indirectly, increase vitamin K1 levels —
hence the real risk to the user of anticoagulant drugs.

In addition to all this, it's important to note some vitamin K2 supplements
also contain vitamin K1, so it's imperative to pay close attention to the
labels and make them known to the medical authority in charge of your
health.

And what about the risks for someone not taking anticoagulants, or other
drugs that affect coagulation?

Here, a possible risk lies in the interaction between vitamin K2 and
calcium. If vitamin K2 is taken without vitamin D, or in excessive amounts,
it may, in theory, reduce blood calcium levels. Although this is a mostly a
theoretical risk, since the parathyroid gland would promptly command the
bones to release their calcium into the blood, it's still a risk. One risk that
can be avoided by keeping vitamin K2 dosing within the range of dosages
used in the experimental protocols.

Vitamin D — the Benefits

Vitamin D in its active form is the super hormone. It seems every time a
group of researchers takes vitamin D and tests it on a disease, they get
positive results.

Throughout the book, we have observed the effects of vitamin D on
cardiovascular disease, cancer, autoimmune diseases, depression, diabetes,
chronic pain and many other health issues. Even burns recover better with
vitamin D. 12!

There are plenty of reasons to make vitamin D our faithful daily
companion. After all, it offers not only preventive advantages, reducing by
ten percentage points our probability of contracting some of the most
frightening diseases, as well as real therapeutic advantages, notoriously: the
treatment of autoimmune diseases.

Vithamin KD tha Ranafitc
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Vitamin K2 has a much humble volume of scientific research behind it —
but no less impressive.

It's crucial in promoting the removal of calcium from where it shouldn't be,
protecting our arteries from calcium deposits and decreasing our chances of
having a heart attack. What's more, it stimulates our bones and teeth to
absorb calcium, thus offering vital help in preventing, and perhaps even in
resolving, osteoporosis.

But maybe its chief value is in its ability to give us an extra layer of
protection against an overdose of vitamin D. Thus, vitamin K2 enhances all
the therapeutic effects of vitamin D.

Vitamin D and Vitamin K2 — the secrets

In this book, my goal isn't to convince you to blindly embark on a journey
of self-medication. The last thing I want is for you to get hurt while trying
to follow some of the recommendations this book makes. Rather, my goal is
to give you the information you need so that you can take a well-informed
course of action. A course of action that by no means should exclude the
support of a qualified medical doctor.

All decisions involve risks. It's up to each of us to train our faculty of
discernment to assess whether, in our case, the prospective benefit is
sufficiently likely, and beneficial, to the point of justifying the probable
risks . In addition, it's up to us to acquire all the available information to
minimize the likelihood of any risk. This is the purpose of this book: to
provide you with the knowledge you need to make an informed decision.

In keeping with this goal, there are simple steps you can take to gain the
benefits of vitamin D and vitamin K2 while reducing any risks. What steps

are these?

Let's recap the secrets we've uncovered throughout the book.



Our primary source of vitamin D should be solar radiation. The six steps we
outline to utilize the Sun as a safe source of vitamin D are the following:

6.

Get out of your house because the glass windows block the
ultraviolet B radiation responsible for promoting the production of
vitamin D in our skin.

Choose the best time: between 10:00 am and 2:00 pm.

Don't cover your entire body with clothes. UVB radiation needs to
get in direct contact with your skin.

Don't wear sunscreen.

Continue in the sun just long enough for your skin to turn pink. That
means about half the time it would take for the Sun to burn your skin.
Paying close attention to this reasonable time limit is especially
important since the best time to be in the Sun is also the time when its
radiation is most intense.

Avoid bathing for a few hours after sun exposure.

However, (1) if you are suffering from a disease that responds positively to
vitamin D (and this would be most, if not all, illnesses), or (2) if the daily
sun exposure you can enjoy is insufficient to raise your levels, then the
daily intake of a vitamin D supplement is mandatory.

How can you supplement vitamin D while minimizing any risks? Let's
recap the main points:

1.

2.

Start with 10,000 IU per day as this is the maximum daily dose
considered safe.

Get your kidney function, blood calcium and urine levels, PTH and
vitamin D levels tested. The vitamin D test should be the 25(OH)D



— 25-hydroxycholecalciferol.

3. Understand that the goal isn't only to increase blood levels of vitamin
D, but also to lower blood levels of PTH to the minimum allowed by
the reference range — but not below the minimum reference value —
unless under the supervision of a doctor well familiarized with high-
dose vitamin D protocols.

4. Reduce calcium intake by cutting milk and its by-products from your
diet, increase water consumption, avoid stress, and seek a physically
active lifestyle to promote bone calcium absorption.

5. Supplement with at least vitamin K2, vitamin B2 and magnesium
chloride.

6. Repeat the blood and urine tests periodically and adjust your dose of
vitamin D and K2 accordingly.

7. Keep in mind that the base dose used in experimental protocols is
1000 IU of vitamin D for every kilogram of body mass (1,000 IU per
2.20 pounds) and that this dose is further increased, or decreased,
according to the laboratory work.

8. Don't forget the corresponding dose of vitamin K2: 100 mcg per
10,000 IU of vitamin D. Although in some cases, the doses of K2
used are much higher. For example, Jeff T. Bowles recommended 200
mcg of vitamin K2 MK-7 along with 1,000 mcg of vitamin K2 MK-4
for every 10,000 IU of vitamin D.

Conclusion

Have you ever heard the adage "choose your doctor, not your therapy"?
That phrase is wise. In the hands of the right doctor vitamin D and vitamin
K2 become powerful weapons. Also, a truly qualified physician makes use
not only of this but of many other therapeutic methods, adjusting and



updating them according to the progress, or regression, of the health of his
patient.

Such a doctor has the power and the knowledge to ask for the right exams
and the wisdom to let the test results dictate what therapeutic adjustments
must be made. In this way, a properly qualified doctor is our best weapon
against the degenerative processes of age and disease.

Unfortunately, nowadays many doctors are burdened under a lot of work
and under the pressure exerted by the financial interests of the great
pharmaceutical corporations. Because of this, finding an excellent doctor
can become a journey of trial and error.

For these reasons, many people prefer to put their health in their own hands.

Such people acquire knowledge and use both books and the internet to learn
about their problems and any possible solutions. When they find a
therapeutic method that seems worthwhile, they invest their time and
money in an even more thorough search for reliable information. If the
evidence in the favor of the merit of that particular therapeutic approach
mounts, a time comes when they decide to do something about it — after
careful cost/benefit analysis.

That's the purpose of this book. Give you, my dear reader, the knowledge
needed to distinguish the doctor who knows vitamin D and vitamin K2
from the doctor who doesn’t. Moreover, it's the goal of this book to give
you the power to inform your doctor about the advances in the experimental
fields regarding this therapy by means of the many bibliographical
references provided.

In the latter case, and especially if the reader is struggling with an
autoimmune degenerative disease, or with another disease that responds
positively to high doses of vitamin D, my goal is to give you hope.

Maybe vitamin D will work for you, as it has worked for 95% of Dr.
Coimbra's patients and for countless other patients of similar physicians
around the globe.



But what if you are in a situation where support from a qualified doctor is
impossible?

There are many dangers inherent to self-medication. However, given the
possibility of spending their life quadriplegic due to multiple sclerosis and
the possibility of developing hypercalcemia, many people choose to try
their luck, doing their best to closely follow the steps outlined by the
experimental protocols, copying as closely as possible the same processes
that have worked for many others before them.

This is a personal decision. In any case, if this is your decision, may this
book help you in conducting your steps safely through the therapeutic
process, until qualified medical help is available.

Finally, to provide you with as much help as possible, eight appendices with
vital additional information were prepared. After them, you will find the
section "Did you know?" Where you can learn more about my other
projects.



Do you remember?

Questions:
A. What are the risks of vitamin D?
B. What are the risks of vitamin K27?
C. What are the benefits of vitamin D?
D. What are the benefits of vitamin K2?

E. What are the secrets of Vitamin D and Vitamin K2?



Answers:

A. The fundamental risks of vitamin D supplementation involve (1) an
increase in blood calcium levels, (2) bone decalcification and (3) an
excessive suppression of the parathyroid gland.

B. Vitamin K2 supplementation is accompanied by the theoretical risk
of (1) an excessive reduction in blood calcium levels and of it (2)
being converted to vitamin K1 — which could greatly harm someone
under anticoagulant drug therapy.

C. Vitamin D appears to positively influence most, if not all,
degenerative processes in our body.

D. Vitamin K2 is key to a good calcium metabolism. In addition, it has
the extraordinary role of providing an extra safety layer regarding the
use of higher doses of vitamin D.

E. One of the secrets is the synergistic relationship between vitamin D
and vitamin K2. In addition, experimental protocols and several
clinical studies have uncovered many other secrets regarding the
ability of vitamin D to prevent, stop and even reverse some
degenerative diseases.

Other secrets involve the steps required to use the Sun, and
supplementation, as a safe source of vitamin D. In the case of the
Sun, these steps involve the hours you get out to get the sunlight and
the care you must take so as to not take more sun than your skin can
handle. In the case of supplementation, much care must be taken in
avoiding calcium-rich food, maintaining a daily intake of 2.5 liters of
fluids (2.64 quarts) and keeping in mind the need for physical
exercise and cofactor supplementation.
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Appendix A

119 of The Foods Highest in Vitamin D



To assist you in choosing and identifying foods rich in vitamin D, a list was
prepared according to the data published in the database provided by the US
Department of Agriculture, or USDA. 18

Unless otherwise indicated, references to animal products refer to the raw
state. Also, please note that this list doesn’t include fortified industrial foods
nor dairy products. Therefore, if we consider the weight of 100 grams, the
foods richest in vitamin D are, in order:

L e N kW

11.
12.
13.

. Cod liver oil, with 10,000 IU per 100 grams. Of course, no one will

consume 100 grams of this oil. A realistic dose will be one
tablespoon. In that case, the person will be consuming 1,360 IU of

vitamin D3 for each tablespoon.

. Mushrooms, brown, Italian, or crimini, exposed to ultraviolet light,

raw: 1,276 IU. It is worth noting here, however, that the vitamin D
present in these, and the remaining mushrooms, is of the D2 kind.
This type of vitamin D still needs to be converted into our body, so it
is not as readily available as vitamin D3.

Mushrooms, portabella, exposed to ultraviolet light, raw: 1135 IU.
Mushrooms, maitake, raw: 1123 IU.

Fish, halibut, Greenland, raw: 1097 IU.

Mushroom, white, exposed to ultraviolet light, raw: 1046 IU.

Fish, mackerel, salted: 1006 IU.

Fish, carp, raw: 988 IU.

Fish, eel, mixed species, raw: 932 IU.

. Salmon, sockeye, canned, drained solids, without skin and bones: 859

IU.

Fish, salmon, sockeye, canned, drained solids: 841 IU.
Salmon, sockeye, canned, total can contents: 761 IU.
Fish, trout, rainbow, farmed, cooked, dry heat: 759 IU.



14.
15.
16.
17.
18.
19.
20.
21.
22.

23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.

35.
36.
37.
38.
39.

Fish, salmon, chinook, smoked: 685 IU.

Fish, salmon, sockeye, cooked, dry heat: 670 IU.

Fish, swordfish, cooked, dry heat: 666 IU.

Fish, mackerel, Atlantic, raw: 643 IU.

Fish, sturgeon, mixed species, smoked: 642 TU.

Fish, trout, rainbow, farmed, raw: 635 IU.

Fish, salmon, pink, canned, drained solids: 580 IU.

Fish, salmon, sockeye, raw: 563 IU.

Fish, Salmon, pink, canned, drained solids, without skin and bones:
563 IU.

Fish, swordfish, raw: 558 IU.

Fish, salmon, pink, canned, total can contents: 547 IU.

Fish, cisco, smoked: 530 IU.

Fish, salmon, Atlantic, farmed, cooked, dry heat: 526 IU.
Mushrooms, portabella, exposed to ultraviolet light, grilled: 524 TU.
Fish, salmon, pink, cooked, dry heat: 522 TU.

Fish, sturgeon, mixed species, cooked, dry heat: 515 IU.

Fish, whitefish, mixed species, smoked: 512 IU.

Fish, catfish, channel, wild, raw: 500 IU.

Fish, roe, mixed species, raw: 484 IU.

Fish, whitefish, mixed species, raw: 478 IU.

Fish, mackerel, Pacific and jack, mixed species, cooked, dry heat:
457 IU.

Fish, salmon, coho, wild, cooked, dry heat: 451 TU.

Fish, salmon, Atlantic, farmed, raw: 441 IU.

Fish, pompano, Florida, raw: 439 IU.

Fish, salmon, pink, raw: 435 IU.

Egg, yolk, dried: 417 IU.



40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.

60.

61.
62.
63.
64.
65.

Fish, sturgeon, mixed species, raw: 412 IU.

Fish, snapper, mixed species, raw: 408 IU.

Fish, salmon, chum, canned, drained solids with bone: 386 IU.
Fish, mackerel, Pacific and jack, mixed species, raw: 366 IU.
Fish, salmon, coho, wild, raw: 361 IU.

Fish oil, sardine: 332 IU.

Egg, whole, dried: 331 IU.

Egg Mix, USDA Commodity: 296 IU.

Fish, mackerel, jack, canned, drained solids: 292 IU.

Fish, mackerel, Spanish, raw: 292 TU.

Fish, tuna, light, canned in oil, drained solids: 269 IU.

Egg, yolk, raw, frozen, pasteurized: 238 IU.

Fish, halibut, Atlantic and Pacific, cooked, dry heat: 231 IU.
Fish, tuna, fresh, bluefin, raw: 227 IU.

Fish, sea bass, mixed species, raw: 226 IU.

Egg, yolk, raw, fresh: 218 IU.

Fish, herring, Atlantic, cooked, dry heat: 214 TU.
Mushrooms, Chanterelle, raw: 212 IU.

Mushrooms, morel, raw: 206 IU.

Fish, sardine, Atlantic, canned in oil, drained solids with bone: 193

IU.

Fish, sardine, Pacific, canned in tomato sauce, drained solids with

bone: 193 IU.

Fat, chicken: 191 IU.

Fat, duck: 191 IU.

Fat, turkey: 191 IU.

Fish, halibut, Atlantic and Pacific, raw: 190 IU.
Fish, shad, American, raw: 190 IU.



66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
77.
78.
79.
80.
81.
82.
83.
84.
85.
86.
87.

88.
89.
90.
91.

Fish, shad, American, raw: 190 IU.

Fish, rockfish, Pacific, mixed species, cooked, dry heat: 183 IU.
Fish, herring, Atlantic, raw: 167 IU.

Fish, cod, Atlantic, dried and salted: 161 IU.

Fish, trout, mixed species, raw: 155 IU.

Mushrooms, shiitake, dried: 154 IU.

Fish, rockfish, Pacific, mixed species, raw: 151 IU.

Fish, tilapia, cooked, dry heat: 150 IU.

Fish, flatfish (flounder and sole species), cooked, dry heat: 139 IU.
Chicken, broilers or fryers, separable fat, raw: 130 IU.

Egg, yolk, raw, frozen, salted, pasteurized: 126 IU.

Seaweed, Canadian Cultivated EMI-TSUNOMATA, dry: 126 IU.
Fish, tilapia, raw: 124 IU.

Egg, yolk, raw, frozen, sugared, pasteurized: 123 IU.

Pork, fresh, backfat, raw: 122 IU.

Fish, perch, mixed species, raw: 118 IU.

Fish, caviar, black and red, granular: 117 IU.

Fish, flatfish (flounder and sole species), raw: 113 IU.

Fish, herring, Atlantic, pickled: 113 IU.

Cheese, fresh, queso fresco: 110 IU.

Egg, whole, raw, frozen, pasteurized: 105 IU.

Pork, fresh, spareribs, separable lean and fat, cooked, braised: 104
IU.

Lard: 102 IU.

Animal fat, bacon grease: 101 IU.

Meat drippings (lard, beef tallow, mutton tallow): 100 IU.

Fish, pike, northern, raw: 99 IU.



92. Pork, cured, ham, extra lean (approximately 4% fat), canned,
unheated: 93 IU.

93. Pork, fresh, spareribs, separable lean and fat, raw: 91 IU.

94. Egg, whole, cooked, fried: 88 IU.

95. Pork, fresh, spareribs, separable lean and fat, cooked, roasted: 88 IU.

96. Egg, whole, cooked, hard-boiled: 87 IU.

97. Fish, herring, Atlantic, kippered: 86 IU.

98. Egg, whole, raw, fresh: 82 IU.

99. Egg, whole, cooked, poached: 82 TU.

100.
101.
102.
79 IU.
103.
104.
105.
106.
107.
108.

Fish, tuna, yellowfin, fresh, cooked, dry heat: 82 IU.
Fish, tuna, white, canned in water, drained solids: 80 IU.

Turkey and pork sausage, fresh, bulk, patty or link, cooked:

Pork, cured, ham, separable fat, boneless, heated: 75 IU.
Cheese, dry white, queso seco: 73 IU.

Fish, whiting, mixed species, cooked, dry heat: 73 TU.
Egg, whole, cooked, scrambled: 72 IU.

Pork, fresh, separable fat, cooked: 72 IU.

Pork, fresh, loin, country-style ribs, separable lean and fat,

bone-in, cooked, roasted: 72 IU.

109.
110.
IU.
111.
112.
113.
114.
115.

Eggs, scrambled, frozen mixture: 72 IU.

Pork, fresh, shoulder, whole, separable lean and fat, raw: 70

Egg, whole, cooked, omelet: 69 TU.

Egg, duck, whole, fresh, raw: 69 IU.

Pork, fresh, separable fat, raw: 69 IU.

Fish, anchovy, European, canned in oil, drained solids: 69 IU.

Fish, tuna, fresh, yellowfin, raw: 69 IU.



116.
117.
118.
119.

Veal, loin, separable lean and fat, raw: 69 IU.
Egg, goose, whole, fresh, raw: 66 IU.

Egg substitute, liquid or frozen, fat-free: 66 IU.
Cream, fluid, heavy whipping: 63

It is worth noting that if you eat fish you should not eat the fishbones
because they are rich in calcium. Now you may be thinking, "Why would I
eat the fishbones?" Well, the truth is that when we eat canned sardines, for
example, we can end up eating some of the fishbones even without noticing
it. Hence the additional warning.



Appendix B

240 Foods Listed By The USDA

Containing 1,0 Or More Micrograms
of Vitamin K2 per 100 Grams



To assist you in the identification of vitamin K2 rich foods a list was
prepared, based mainly on data published in the database provided by the
United States Department of Agriculture, or USDA. This list includes some
relevant food products of industrial origin. Also, regarding the USDA, even
though the data published by this entity allow us to access hundreds of
nutritional parameters from thousands of foods, they only list the values for
vitamin K1 and vitamin K2 MK-4. No reference to vitamin K2 MK-7! This
helps us to fully grasp how relatively unexplored the field of vitamin K2
research is.

In addition, many other websites I've consulted, providing supposed lists of
vitamin K2 rich foods, end up mixing vitamin K1 with K2 and do not reveal
their sources. This makes these lists effectively useless. As such, for the
vitamin K2 MK-7 values present in natto, this book uses the results
published in a Japanese study by the Central Research Institute. 2!

According to reliable sources, and if we consider the weight of 100 grams,
the foods containing 1 or more micrograms of vitamin K2, are, in order:

1. Natto (fermented soybeans): Between 775 mcg and 1765 mcg.
(Vitamin K2 MK-7)

2. Pepperoni, beef and pork, sliced: 41.7 mcg.

3. Sausage, turkey, breakfast links, mild, raw: 36.6 mcg.

4. Chicken, broilers or fryers, drumstick, rotisserie, original seasoning,
meat only, cooked: 35.7 mcg.

5. Frankfurter, meat and poultry, cooked, grilled: 35.6 mcg.

6. Chicken, broilers or fryers, rotisserie, original seasoning, drumstick,
meat and skin, cooked: 33.2 mcg.

7. Frankfurter, turkey: 31.2 mcg.

8. Frankfurter, meat and poultry, unheated: 28.6 mcg.

9. Meatballs, frozen, Italian style: 28.1 mcg.

10. Salami, cooked, beef and pork: 28.0 mcg.



11.

12.

13.

14.
15.

16.

17.
18.

19.
20.
21.

22.
23.

24.

25.
26.
27.
28.
29.

Chicken, broilers or fryers, rotisserie, original seasoning, wing, meat
only, cooked: 27.5 mcg.

Chicken, broilers or fryers, rotisserie, original seasoning, back, meat
only, cooked: 25.6 mcg.

Chicken, broilers or fryers, rotisserie, original seasoning, wing, meat
and skin, cooked: 25.3 mcg.

Frankfurter, chicken: 25.1 mcg.

Chicken, broilers or fryers, rotisserie, original seasoning, back, meat
and skin, cooked: 24.3 mcg.

Chicken, broilers or fryers, rotisserie, original seasoning, thigh, meat
only, cooked: 24.0 mcg.

Chicken, broilers or fryers, wing, meat and skin, raw: 23.7 mcg.
Chicken, broilers or fryers, rotisserie, original seasoning, thigh, meat
and skin, cooked: 23.5 mcg.

Pork sausage, link/patty, fully cooked, microwaved: 22.5 mcg.
Butter, whipped, with salt: 20.9 mcg.

Chicken, broilers or fryers, rotisserie, original seasoning, skin only,
cooked: 20.9 mcg.

Kielbasa, fully cooked, grilled: 20.1 mcg.

Chicken, skin (drumsticks and thighs), with added solution, cooked,
roasted: 19.6 mcg.

Chicken, skin (drumsticks and thighs), with added solution, raw: 19.5
mcg.

Babyfood, meat, turkey, strained: 18.7 mcg.

Babyfood, meat, turkey, junior: 18.7 mcg.

Pork sausage, link/patty, fully cooked, unheated: 18.7 mcg.

Pork sausage, link/patty, unprepared: 18.3 mcg.

Kielbasa, fully cooked, unheated: 15.7 mcg.



30.

31.

32.
33.

34.

35.

36.
37.

38.

39.

40.
41.

42.

43.
44.
45.
46.

Chicken, broilers or fryers, rotisserie, original seasoning, breast, meat
and skin, cooked: 15.5 mcg.

Cheese, pasteurized process, American, fortified with vitamin D: 14.1
mcg.

Sausage, smoked link sausage, pork: 13.7 mcg.

Chicken, dark meat, drumstick, meat and skin, with added solution,
cooked, roasted: 13.5 mcg.

Chicken, dark meat, thigh, meat and skin, with added solution,
cooked, roasted: 13.1 mcg.

Chicken, dark meat, drumstick, meat only, with added solution,
cooked, roasted: 12.7 mcg.

DENNY'S, chicken nuggets, star-shaped, from kid's menu: 12.6 mcg.
Chicken, dark meat, thigh, meat and skin, with added solution, raw:
12.0 mcg.

Chicken, dark meat, thigh, meat only, with added solution, cooked,
roasted: 11.6 mcg.

Chicken, broiler or fryers, breast, skinless, boneless, meat only,
cooked, grilled: 11.1 mcg.

Corn dogs, frozen, prepared: 11.1 mcg.

Chicken, dark meat, drumstick, meat and skin, with added solution,
raw: 11.0 mcg.

Chicken, broilers or fryers, breast, skinless, boneless, meat only, with
added solution, raw: 10.5 mcg.

Pork, cured, feet, pickled: 10.4 mcg.

KFC, Crispy Chicken Strips: 10.3 mcg.

Chicken pot pie, frozen entree, prepared: 9.9 mcg.

Pork, cured, ham with natural juices, rump, bone-in, separable lean

only, heated, roasted: 9.6 mcg.



47.

48.
49.

50.
51.
52.

53.

54.

55.

56.
57.
58.
59.

60.
61.
62.
63.
64.
65.
66.

Chicken, dark meat, drumstick, meat only, with added solution, raw:
9.5 mcg.

Cheese, neufchatel: 9.3 mcg.

Cheese food, pasteurized process, American, without added vitamin
D: 8.9 mcg.

Cheese, cream: 8.7 mcg.

Cheese, cheddar, sharp, sliced: 8.6 mcg.

Cheese, cheddar (Includes foods for USDA's Food Distribution
Program): 8.6 mcg.

Pork, cured, ham with natural juices, rump, bone-in, separable lean
and fat, heated, roasted: 8.6 mcg.

Chicken, dark meat, thigh, meat only, with added solution, raw: 8.5
mcg.

Chicken, broiler or fryers, breast, skinless, boneless, meat only, raw:
8.4 mcg.

APPLEBEE'S, chicken tenders, from kids' menu: 8.2 mcg.
Restaurant, Chinese, general tso's chicken: 7.2 mcg.

Cheese, parmesan, grated: 7.1 mcg.

Pork, cured, ham with natural juices, shank, bone-in, separable lean
only, heated, roasted: 7.1 mcg.

KFC, Popcorn Chicken: 7.1 mcg.

Restaurant, family style, chicken fingers, from kid's menu: 6.9 mcg.
Chicken tenders, breaded, frozen, prepared: 6.6 mcg.

T.G.I. FRIDAY'S, chicken fingers, from kids' menu: 6.4 mcg.
Cheese, swiss: 6.3 mcg.

Bologna, beef: 6.3 mcg.

Pork, cured, ham with natural juices, shank, bone-in, separable lean
and fat, heated, roasted: 6.2 mcg.



67. Pork, cured, ham and water product, rump, bone-in, separable lean
only, heated, roasted: 6.1 mcg.

68. Pork, pickled pork hocks: 6.0 mcg.

69. Cream, sour, cultured: 6.0 mcg.

70. Cheese, dry white, queso seco: 5.9 mcg.

71. CRACKER BARREL, chicken tenderloin platter, fried, from kid's
menu: 5.9 mcg.

72. Cheese, white, queso blanco: 5.8 mcg.

73. Pork, cured, ham — water added, shank, bone-in, separable lean only,
heated, roasted: 5.6 mcg.

74. Pork, cured, ham with natural juices, slice, bone-in, separable lean
only, heated, pan-broil: 5.5 mcg.

75. Cheese, cream, low fat: 5.4 mcg.

76. Babyfood, meat, lamb, strained: 5.3 mcg.

77. Pork, cured, ham and water product, rump, bone-in, separable lean
and fat, heated, roasted: 5.2 mcg.

78. Pork, cured, ham with natural juices, slice, bone-in, separable lean
and fat, heated, pan-broil: 5.1 mcg.

79. Cheese product, pasteurized process, American, vitamin D fortified:
5.0 mcg.

80. Mollusks, oyster, eastern, wild, cooked, moist heat: 5.0 mcg.

81. Canadian bacon, cooked, pan-fried: 4.9 mcg.

82. Restaurant, Latino, chicken and rice, entree, prepared: 4.8 mcg.

83. Pork, cured, ham and water product, shank, bone-in, separable lean
only, heated, roasted: 4.8 mcg.

84. Pork, cured, ham — water added, shank, bone-in, separable lean and
fat, heated, roasted: 4.5 mcg.



85.

86.
87.

88.

89.

90.

91.

92.

93.

94.

95.

96.

97.

98.

99.

100.

101.

Pork, cured, ham and water product, slice, boneless, separable lean
and fat, heated, pan-broil: 4.5 mcg.

Pie crust, refrigerated, regular, baked: 4.5 mcg.

Pork, cured, ham and water product, slice, boneless, separable lean
only, heated, pan-broil: 4.5 mcg.

Ham, sliced, pre-packaged, deli meat (96%fat free, water added): 4.4
mcg.

Pork, cured, ham and water product, whole, boneless, separable lean
only, unheated: 4.3 mcg.

Pork, cured, ham and water product, whole, boneless, separable lean
and fat, unheated: 4.3 mcg.

Dulce de Leche: 4.2 mcg.

Cheese, mozzarella, low moisture, part-skim, shredded: 4.1 mcg.
Pork, cured, ham — water added, whole, boneless, separable lean
only, heated, roasted: 4.1 mcg.

Cheese, mozzarella, low moisture, part-skim: 4.1 mcg.

Babyfood, dinner, broccoli and chicken, junior: 4.1 mcg.

Pie crust, refrigerated, regular, unbaked: 4.0 mcg.

Pork, cured, ham — water added, slice, boneless, separable lean only,
heated, pan-broil: 4.0 mcg.

Pork, cured, ham — water added, whole, boneless, separable lean and
fat, heated, roasted: 4.0 mcg.

Pork, cured, ham and water product, whole, boneless, separable lean
and fat, heated, roasted: 4.0 mcg.

DIGIORNO Pizza, pepperoni topping, thin crispy crust,
frozen, baked: 4.0 mcg.

Pork, cured, ham — water added, slice, boneless, separable

lean and fat, heated, pan-broil: 4.0 mcg.



102. Pork, cured, ham and water product, whole, boneless,
separable lean only, heated, roasted: 4.0 mcg.

103. Mollusks, oyster, eastern, wild, cooked, dry heat: 3.9 mcg.

104. Pork, cured, ham with natural juices, spiral slice, meat only,

boneless, separable lean only, heated, roasted: 3.6 mcg.

105. Cheese, fresh, queso fresco: 3.6 mcg.
106. DENNY'S, top sirloin steak: 3.5 mcg.
107. Pork, cured, ham and water product, shank, bone-in,

separable lean and fat, heated, roasted: 3.5 mcg.
108. Pork, cured, ham — water added, whole, boneless, separable

lean only, unheated: 3.5 mcg.

109. Canadian bacon, unprepared: 3.5 mcg.
110. CRACKER BARREL, grilled sirloin steak: 3.5 mcg.
111. Pork, cured, ham with natural juices, spiral slice, boneless,

separable lean and fat, heated, roasted: 3.5 mcg.

112. DIGIORNO Pizza, supreme topping, thin crispy crust,
frozen, baked: 3.4 mcg.

113. Pork, cured, ham — water added, slice, bone-in, separable
lean only, heated, pan-broil: 3.4 mcg.

114. Soup, hot and sour, Chinese restaurant: 3.4 mcg.

115. Pork, cured, ham — water added, whole, boneless, separable
lean and fat, unheated: 3.4 mcg.

116. Pork, cured, ham with natural juices, whole, boneless,
separable lean only, unheated: 3.3 mcg.

117. Restaurant, Chinese, egg rolls, assorted: 3.3 mcg.

118. Pork, cured, ham with natural juices, slice, boneless,
separable lean and fat, heated, pan-broil: 3.2 mcg.

119. Restaurant, Italian, lasagna with meat: 3.2 mcg.



120. OLIVE GARDEN, lasagna classico: 3.2 mcg.

121. DIGIORNO Pizza, cheese topping, cheese stuffed crust,
frozen, baked: 3.2 mcg.

122. Pork, cured, ham and water product, slice, bone-in, separable
lean only, heated, pan-broil: 3.2 mcg.

123. Pork, cured, ham with natural juices, whole, boneless,
separable lean and fat, unheated: 3.2 mcg.

124. Beef, chuck, shoulder clod, top blade, steak, separable lean
and fat, trimmed to 0" fat, choice, raw: 3.2 mcg.

125. Beef, chuck, shoulder clod, top blade, steak, separable lean
and fat, trimmed to 0" fat, all grades, raw: 3.2 mcg.

126. Pork, cured, ham with natural juices, slice, boneless,
separable lean only, heated, pan-broil: 3.2 mcg.

127. Gravy, HEINZ Home Style, classic chicken: 3.1 mcg.

128. Beef, chuck, shoulder clod, top blade, steak, separable lean
and fat, trimmed to 0" fat, choice, cooked, grilled: 3.1 mcg.

129. Pork, cured, ham — water added, slice, bone-in, separable

lean and fat, heated, pan-broil: 3.1 mcg.

130. Beef, chuck, shoulder clod, top blade, steak, separable lean
and fat, trimmed to 0" fat, select, cooked, grilled: 3.1 mcg.

131. Beef, chuck, shoulder clod, top blade, steak, separable lean
and fat, trimmed to 0" fat, all grades, cooked, grilled: 3.1 mcg.

132. Beef, chuck, shoulder clod, top blade, steak, separable lean
and fat, trimmed to 0" fat, select, raw: 3.1 mcg.

133. DIGIORNO Pizza, supreme topping, rising crust, frozen,
baked: 3.0 mcg.

134. Pork, cured, ham and water product, slice, bone-in, separable

lean and fat, heated, pan-broil: 2.9 mcg.



135.
136.
137.
138.

mcg.

139.

mcg.

140.

McDONALD'S, Southern Style Chicken Biscuit: 2.9 mcg.
Restaurant, Latino, tamale, pork: 2.9 mcg.
Fast foods, biscuit, with crispy chicken fillet: 2.9 mcg.

Restaurant, Latino, pupusas con queso (pupusas, cheese): 2.9

Restaurant, Latino, pupusas del cerdo (pupusas, pork): 2.9

DIGIORNO Pizza, pepperoni topping, cheese stuffed crust,

frozen, baked: 2.8 mcg.

141.

mcg.

142.
143.

PI1ZZA HUT 14" Cheese Pizza, THIN 'N CRISPY Crust: 2.8

Gravy, chicken, canned or bottled, ready-to-serve: 2.7 mcg.

DIGIORNO Pizza, pepperoni topping, rising crust, frozen,

baked: 2.7 mcg.

144.
145.
146.
147.

Tamales, masa and pork filling (Hopi): 2.7 mcg.
Restaurant, Latino, empanadas, beef, prepared: 2.6 mcg.
Restaurant, Chinese, lemon chicken: 2.6 mcg.

Pork, cured, ham — water added, rump, bone-in, separable

lean only, heated, roasted: 2.5 mcg.

148.
149.

mcg.

150.

Mollusks, oyster, eastern, wild, raw: 2.5 mcg.
PIZZA HUT 14" Pepperoni Pizza, Hand-Tossed Crust: 2.5

Pork, cured, ham with natural juices, whole, boneless,

separable lean and fat, heated, roasted: 2.4 mcg.

151.
152.

Restaurant, Chinese, sweet and sour chicken: 2.4 mcg.

Pork, cured, ham with natural juices, whole, boneless,

separable lean only, heated, roasted: 2.4 mcg.

153.

Restaurant, Latino, tripe soup: 2.4 mcg.



154. Restaurant, family style, fried mozzarella sticks: 2.3 mcg.
155. APPLEBEE'S, mozzarella sticks: 2.3 mcg.
156. Pork, cured, ham — water added, rump, bone-in, separable

lean and fat, heated, roasted: 2.3 mcg.

157. Restaurant, Chinese, shrimp and vegetables: 2.3 mcg.
158. Beef Pot Pie, frozen entree, prepared: 2.2 mcg.

159. Rolls, dinner, sweet: 2.2 mcg.

160. Restaurant, Chinese, kung pao chicken: 2.2 mcg.

161. DENNY'S, mozzarella cheese sticks: 2.1 mcg.

162. Restaurant, Latino, bunuelos (fried yeast bread): 2.1 mcg.
163. Rice bowl with chicken, frozen entree, prepared (includes

fried, teriyaki, and sweet and sour varieties): 2.1 mcg.

164. PIZZA HUT 14" Pepperoni Pizza, Pan Crust: 2.1 mcg.

165. Pie crust, standard-type, frozen, ready-to-bake, enriched,
baked: 2.0 mcg.

166. Beef, round, outside round, bottom round, steak, separable

lean and fat, trimmed to 0" fat, select, cooked, grilled: 2.0 mcg.
167. Pork, cured, ham, slice, bone-in, separable lean only, heated,

pan-broil: 2.0 mcg.

168. PIZZA HUT 14" Super Supreme Pizza, Hand-Tossed Crust:
2.0 mcg.

169. Restaurant, Chinese, sweet and sour pork: 2.0 mcg.

170. Fast Food, Pizza Chain, 14" pizza, meat and vegetable
topping, regular crust: 2.0 mcg.

171. Restaurant, Chinese, beef and vegetables: 2.0 mcg.

172. Qil, flaxseed, contains added sliced flaxseed: 2.0 mcg.

173. Beef, chuck, shoulder clod, shoulder top and center steaks,

separable lean and fat, trimmed to 0" fat, select, cooked, grilled: 1.9



mcg.
174. Beef, round, outside round, bottom round, steak, separable

lean and fat, trimmed to 0" fat, choice, cooked, grilled: 1.9 mcg.

175. DIGIORNO Pizza, cheese topping, thin crispy crust, frozen,
baked: 1.9 mcg.
176. Beef, round, outside round, bottom round, steak, separable

lean and fat, trimmed to 0" fat, all grades, cooked, grilled: 1.9 mcg.

177. Pie crust, standard-type, frozen, ready-to-bake, enriched: 1.8
mcg.

178. Pork, cured, ham, slice, bone-in, separable lean and fat,
heated, pan-broil: 1.8 mcg.

179. Beef, round, knuckle, tip side, steak, separable lean and fat,
trimmed to 0" fat, all grades, cooked, grilled: 1.8 mcg.

180. HOT POCKETS Ham 'N Cheese Stuffed Sandwich, frozen:
1.8 mcg.

181. Beef, round, knuckle, tip side, steak, separable lean and fat,
trimmed to 0" fat, choice, cooked, grilled: 1.8 mcg.

182. Beef, chuck, shoulder clod, shoulder top and center steaks,
separable lean and fat, trimmed to 0" fat, all grades, cooked, grilled:
1.8 mcg.

183. Beef, chuck, shoulder clod, shoulder top and center steaks,
separable lean and fat, trimmed to 0" fat, choice, cooked, grilled: 1.8
mcg.

184. Pork, cured, ham, rump, bone-in, separable lean only, heated,
roasted: 1.7 mcg.

185. Beef, round, outside round, bottom round, steak, separable

lean and fat, trimmed to 0" fat, choice, raw: 1.7 mcg.



186. Beef, round, knuckle, tip side, steak, separable lean and fat,
trimmed to 0" fat, select, cooked, grilled: 1.7 mcg.

187. Gravy, CAMPBELL'S, chicken: 1.7 mcg.

188. Beef, round, outside round, bottom round, steak, separable
lean and fat, trimmed to 0" fat, all grades, raw: 1.7 mcg.

189. Margarine-like, margarine-butter blend, soybean oil and
butter: 1.7 mcg.

190. Pork, cured, ham, slice, bone-in, separable lean only,
unheated: 1.6 mcg.

191. Beef, round, knuckle, tip center, steak, separable lean and fat,
trimmed to 0" fat, choice, cooked, grilled: 1.6 mcg.

192. HOT POCKETS, meatballs & mozzarella stuffed sandwich,
frozen: 1.6 mcg.

193. Beef, round, knuckle, tip center, steak, separable lean and fat,
trimmed to 0" fat, all grades, cooked, grilled: 1.6 mcg.

194. Pork, cured, ham, shank, bone-in, separable lean only,
heated, roasted: 1.6 mcg.

195. Beef, round, knuckle, tip center, steak, separable lean and fat,
trimmed to 0" fat, choice, raw: 1.5 mcg.

196. Beef, round, knuckle, tip center, steak, separable lean and fat,

trimmed to 0" fat, all grades, raw: 1.5 mcg.

197. Beef, chuck, shoulder clod, shoulder tender, medallion,
separable lean and fat, trimmed to 0" fat, choice, raw: 1.5 mcg.

198. Pulled pork in barbecue sauce: 1.5 mcg.

199. Beef, chuck, shoulder clod, shoulder top and center steaks,

separable lean and fat, trimmed to 0" fat, choice, raw: 1.5 mcg.
200. Pork, cured, ham, rump, bone-in, separable lean and fat,
heated, roasted: 1.5 mcg.



201. Beef, round, knuckle, tip center, steak, separable lean and fat,
trimmed to 0" fat, select, cooked, grilled: 1.5 mcg.

202. Beef, round, knuckle, tip center, steak, separable lean and fat,
trimmed to 0" fat, select, raw: 1.5 mcg.

203. Babyfood, meat, veal, strained: 1.5 mcg.

204. Beef, chuck, shoulder clod, shoulder top and center steaks,
separable lean and fat, trimmed to 0" fat, select, raw: 1.5 mcg.

205. Beef, chuck, shoulder clod, shoulder tender, medallion,

separable lean and fat, trimmed to 0" fat, select, raw: 1.5 mcg.

206. Beef, chuck, shoulder clod, shoulder top and center steaks,
separable lean and fat, trimmed to 0" fat, all grades, raw: 1.5 mcg.

207. Beef, chuck, shoulder clod, shoulder tender, medallion,
separable lean and fat, trimmed to 0" fat, all grades, raw: 1.5 mcg.

208. LEAN POCKETS, Ham N Cheddar: 1.5 mcg.

209. DIGIORNO Pizza, cheese topping, rising crust, frozen,
baked: 1.4 mcg.

210. Pork, cured, ham, slice, bone-in, separable lean and fat,

unheated: 1.4 mcg.

211. Lasagna with meat sauce, frozen, prepared: 1.4 mcg.

212. Pork, cured, ham, shank, bone-in, separable lean and fat,
heated, roasted: 1.4 mcg.

213. Beef, round, outside round, bottom round, steak, separable
lean and fat, trimmed to 0" fat, select, raw: 1.4 mcg.

214. Pork, cured, ham, rump, bone-in, separable lean only,
unheated: 1.4 mcg.

215. Taquitos, frozen, beef and cheese, oven-heated: 1.4 mcg.

216. Beef, chuck, shoulder clod, shoulder tender, medallion,

separable lean and fat, trimmed to 0" fat, select, cooked, grilled: 1.3



mcg.

217. Pork, cured, ham, shank, bone-in, separable lean only,
unheated: 1.3 mcg.

218. Beef, chuck, shoulder clod, shoulder tender, medallion,
separable lean and fat, trimmed to 0" fat, choice, cooked, grilled: 1.3
mcg.

219. PIZZA HUT 14" Cheese Pizza, Hand-Tossed Crust: 1.3 mcg.

220. Beef, chuck, shoulder clod, shoulder tender, medallion,
separable lean and fat, trimmed to 0" fat, all grades, cooked, grilled:
1.3 mcg.

221. Beef, round, knuckle, tip side, steak, separable lean and fat
trimmed to 0" fat, select, raw: 1.2 mcg.

222. Pork, cured, ham, shank, bone-in, separable lean and fat,
unheated: 1.2 mcg.

223. Pie crust, deep dish, frozen, unbaked, made with enriched
flour: 1.2 mcg.

224, Restaurant, Chinese, chicken chow mein: 1.2 mcg.

225. Lasagna with meat & sauce, frozen entree: 1.2 mcg.

226. Beef, round, knuckle, tip side, steak, separable lean and fat,
trimmed to 0" fat, all grades, raw: 1.2 mcg.

227. Beef, round, knuckle, tip side, steak, separable lean and fat,
trimmed to 0" fat, choice, raw: 1.2 mcg.

228. Caribou, hind quarter, meat, cooked (Alaska Native): 1.2
mcg.

229. Pork, cured, ham, rump, bone-in, separable lean and fat,

unheated: 1.2 mcg.
230. Lean Pockets, Meatballs & Mozzarella: 1.1 mcg.



231. Fast foods, breadstick, soft, prepared with garlic and

parmesan cheese: 1.1 mcg.

232. PIZZA HUT 14" Cheese Pizza, Pan Crust: 1.1 mcg.

233. Quinoa, uncooked: 1.1 mcg.

234. CRACKER BARREL, macaroni n' cheese plate, from kid's
menu: 1.1 mcg.

235. P1ZZ A HUT, breadstick, parmesan garlic: 1.1 mcg.

236. Milk, whole, 3.25% milkfat, without added vitamin A and
vitamin D: 1.0 mcg.

237. Pie crust, deep dish, frozen, baked, made with enriched flour:
1.0 mcg.

238. Restaurant, Latino, arepa (unleavened cornmeal bread): 1.0
mcg.

239. ON THE BORDER, refried beans: 1.0 mcg.

240. Milk, whole, 3.25% milkfat, with added vitamin D: 1.0 mcg.

Note that many of these foods — like the cheese and butter — are
contraindicated in a high-dose vitamin D protocol because of their
elevated calcium content.



Appendix C

Foods To Avoid During High-Dose
Vitamin D Therapy And Foods To Eat
In Moderation



For all the reasons already presented, calcium is a mineral that needs to be
kept under surveillance while on the experimental protocols. As such, and
as directed by Dr. Coimbra, milk and its by-products are contraindicated
because of their high calcium content. Other calcium-rich foods, however,
may go unnoticed, such as wheat bread or tofu prepared with calcium
sulfate.

This list is designed to help you in two ways:

e First, it helps you understand the amount of calcium present in
various foods, so you can better understand what other foods have
calcium levels similar to dairy products.

e Second, this list may help if you if are finding it difficult to keep your
calcium levels within the recommended range.

When you begin supplementing with high-dose vitamin D, you should
only worry about cutting dairy products and reducing the consumption
of wheat bread — as well as cutting out cereals and other foods
fortified with calcium.

However, if your blood and urine tests reveal that your calcium levels are
getting higher, this indicates you need to further reduce your calcium intake.
If this is the case, use this list to check if you are ingesting any of the non-
dairy foods referenced at the top and try to reduce the amount you are
consuming. To facilitate your search, all non-dairy foods are highlighted.

On the other hand, if your calcium levels are dropping too much, getting
close to the minimum recommended values, this may be a sign that you
need to introduce some non-dairy calcium-containing foods in your diet,
throughout the week. You can start by introducing into your diet foods from
the nearer bottom of the list. Subsequently, adjust what non-dairy calcium-
containing foods you will allow in your diet according to the results of
future blood work.



This list was prepared using two databases, the USDA "% database and the
database provided by the Portuguese National Health Service. (172! 11801 Tt
presents information on foods with more than 100 milligrams of calcium
per 100 grams. The original sources referenced can be consulted directly by
the reader for even more complete information.

For every 100 grams of food, the amount of calcium in milligrams is:

2. Parmesan cheese: 1300 mg.

3. Milk, dry, nonfat, regular, without added vitamin A and vitamin
D: 1270 mg.

4. Ground cinnamon: 1230 mg. Note, however, that this value is for

100 grams of cinnamon. One teaspoon, equivalent to 2.6 grams of

cinnamon, contains about 31 milligrams of calcium.

Milk, buttermilk, dried: 1184 mg.

Milk, semi-skimmed powdered milk: 1150 mg.

Cheese, Emmental: 1080 mg.

Cheese pasteurized, American, fortified with vitamin D: 1045 mg.

Milk, full fat powdered milk: 920 mg.

10. Cheese, swiss: 890 mg.

11. Flemish cheese 30% fat: 850 mg.

12. Parmesan cheese topping, fat-free: 800 mg.

13. Flemish cheese 45% fat: 800 mg.

14. Whey, sweet, dried: 796 mg.

15. Cheese, pasteurized process, swiss: 772 mg.

16. Cheese, Roquefort: 770 mg.
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17. Cheese, provolone: 756 mg.
18. Molten cheese 40% fat: 750 mg.

19. Cheese, muenster: 717 mg.



20.
21.
22.
23.
24.
25.
26.
27.
28.

29.
30.
31.
32.

33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.

Cheese, cheddar: 710 mg.

Cheese, mozzarella, low moisture, part-skim: 697 mg.
Bread, white wheat : 684 mg.

Cheese, mexican, queso chihuahua: 651 mg.

Cheese spread, pasteurized process, American: 562 mg.
Cheese, blue: 528 mg.

Cheese, mozzarella, whole milk: 505 mg.

Wheat and rice flakes enriched with vitamins, calcium and iron:
500 mg.

Cheese, feta: 493 mg.

Vegetable sour cream 58% fat, with calcium: 480 mg.

470 mg.
13% protein curd: 470 mg.
Chocolate powder with high-fat content: 420 mg.

Cheese, Camembert: 388 mg.

Cornmeal, white, self-rising, degermed, enriched: 350 mg.
Carob flour: 350 mg.

Condensed milk, cow: 340 mg.

Egg substitute, powder: 326 mg.

Cheese, camembert : 300 mg.

8% protein curd: 300 mg.

Cornmeal, white, self-rising, bolted, with wheat flour added,

enriched: 299 mg.



45.
46.
47.
48.
49.
50.
51.
52.

53

54.

55

56.

57.
58.
59.

60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.

Raw Galician cabbage: 290 mg.

Milk, canned, condensed, sweetened: 284 mg.

Milk, dry, nonfat, calcium reduced: 280 mg.
Cheese, ricotta, part skim milk: 272 mg.
Almond, kernel, with skin: 270 mg.

. Cooked cauliflower: 260 mg.

Soy, low-fat flour: 260 mg.

. Onions, dehydrated flakes: 257 mg.

mg.

Soybeans, dried, raw: 250 mg.

Hazelnut, kernel: 250 mg.

Dry fig: 240 mg.

Amaranth leaves, cooked, boiled, drained, without salt: 209 mg.
Cheese, Ricotta, whole milk: 207 mg.

Collards, frozen, chopped, unprepared: 201 mg.

Raw parsley: 200 mg.

Raw cress: 200 mg.

Milk, sheep, fluid: 190 mg.

Yogurt, plain, low fat, 12 grams protein per 8 ounces: 183 mg.

Garlic, raw: 181 mg.




71
72
73
74
75
76

77.
78.
79.
80.

81.
82.
83.
84.
85.
86.

87.

88.
89.
90.
91.
92.
93.

. Raw white beans: 180 mg.

. Beef cube for broth: 180 mg.

. Soluble coffee (powder) with caffeine: 170 mg.

. Raw butter beans: 170 mg.

. Seeds, lotus seeds, dried: 163 mg.

. Bread, reduced-calorie, wheat: 163 mg.

Arugula, raw: 160 mg.

Fried eel: 160 mg.

mg.

Kale, raw: 150 mg.

Raw goat's milk: 150 mg.

Raw cabbage greens: 150 mg.

Seeds, sesame flour, low-fat: 149 mg.

Milk, lean, 2% milk fat, fortified with protein, with added
vitamin A and vitamin D: 143 mg.

Milk, skim, 1% fat, fortified with protein, with added vitamin A
and vitamin D: 142 mg.

Chickpeas, raw: 140 mg.

Roasted and salted pistachio: 140 mg.

Corn flour, yellow, masa, enriched: 138 mg.



95. Red bean, raw: 130 mg.

96. Eggnog: 130 mg.

99. Bread, wheat: 125 mg.

100.
101.
102.
103.
104.
105.
mg.
106.
107.
108.
109.
110.
111.
112.

Beans, black, mature seeds, raw: 123 mg.
Milk, producer, fluid, 3.7% milkfat: 119 mg.
Cheese, neufchatel: 117 mg.

Beet greens, raw: 117 mg.

Bread, reduced-calorie, oatmeal: 115 mg.
Nuts, hazelnuts or filberts: 114 mg.

Cheese, cottage, lowfat, 2% milkfat: 111 mg.
Broccoli raab, raw: 108 mg.

Cream, fluid, half and half: 107 mg.

Bread, wheat germ, toasted: 100 mg.

Spinach, raw: 99 mg.



Appendix D

Detailed Explanation of Each of 22
Key Blood and Urine Tests and
Information on How to Interpret Your
Results and Adjust The Protocol
Accordingly



When it comes to supplementing with high doses of vitamin D, there are a
few parameters that you should pay special attention to. Dr. Coimbra states
more than twenty of them to which we added the ionogram. In this
Appendix, our goal is to understand more deeply what is involved in each
of these blood and urine tests and how to interpret our results. Except when
otherwise noted, these tests will not require fasting.

As discussed in Chapter 5, we will explore the following tests:

Vitamin B12
Calcitriol
Calcifediol
PTH
Calcium (total and ionized)
Urea (BUN — Blood Urea Nitrogen)
Creatinine
Albumin
Ferritin
. Chromium (serum)
. Phosphate (serum)
. Ammonia (serum)
13. Complete amino acid profile
14. ALT
15. AST
16. TSH
17. Serum alkaline phosphatase
18. Serum P1NP
19. Serum CTX
20. Calcium in the urine of 24 hours (with total volume)
21. Phosphate in the urine of 24 hours (with total volume)
22. Ionogram
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Important Note



The reference values given here are not universal and may vary depending
on the method used by the laboratory where the tests are performed. Y ou
should always use the reference values provided by the laboratory —
usually, these values will be in the right-hand column, in the row
corresponding to the result.



Vitamin B12 — also known as cyanocobalamin

Reference values:
e Between 180 and 914 ng/L, 118

Vitamin B12 is essential for the correct functioning of the nervous system.
The lack of this essential vitamin causes dementia symptoms that can be
confused with other better-known diseases such as Alzheimer's.

Vitamin B12 deficiency can get so serious as to cause psychotic problems
and concentration deficits higher than those caused by Alzheimer's.
However, vitamin B12 deficiency does not cause the pattern of language
problems and apraxia characteristic of Alzheimer's disease. The apraxia is
characterized by an inability to perform gestures. It is as if all the brain
machinery responsible for the execution of movements was damaged.

Dementia caused by insufficient vitamin B12 may be reversible with
adequate vitamin B12 supplementation. 18! Dementia associated with
Alzheimer's disease isn't curable, although high doses of vitamin D appear
to have a connection with improved cognition 82 possibly even more when
combined with curcumin. 8¢ Positive results have also been found when
supplementing with melatonin. 18!

However, dementia is one of the last symptoms of vitamin B12 deficiency.
Being essential for the proper functioning of red blood cells, vitamin B12
deficiency causes a type of anemia called pernicious anemia, which leads to
death unless the person receives adequate supplementation, usually through
intramuscular injections.

In addition, the deficiency of this vitamin causes paresthesia, a type of pain
that involves burn and electric shock sensations and tremors. These
symptoms are like those caused by the destruction of the myelin sheets that
occurs in multiple sclerosis.



In this regard, it's essential to ensure that vitamin B12 levels are well within
the reference levels. This is especially important given the ease with which
someone can become deficient. Just like with vitamin D, vitamin B12
absorption and metabolization involves many steps and these can be
affected by the drugs you take or the quality of your digestive system and
diet.

On diet, it's noteworthy that, in addition to cereals and other fortified foods,
vitamin B12 is found mainly in animal products. Contrary to popular belief,
however, vitamin B12 isn't unique to these foods, being also found in nori,

in some algae and mushrooms, and in tempeh — a type of fermented soy.
[186] [187]

In case of a deficiency, in addition to intramuscular injections, the patient
may opt for oral supplementation. Here, I strongly recommend
methylcobalamin to be chosen instead of cyanocobalamin. The difference
between the two is like the difference between vitamin D3 and vitamin D2.
Methylcobalamin requires fewer metabolization steps to become usable by
our organism.

Vitamin B12 is directly related to folic acid. Both folic acid and vitamin
B12 are included in the daily supplements recommended by Dr. Coimbra.



Calcitriol — also called 1.25(OH)2 D3, and 1.25-
dihydroxycholecalciferol

Reference Values: 2!

e under 16 years: 24-86 pg/mL.
e greater than or equal to 16 years: 18-64 pg/mL.
e with significant variations depending on the chosen laboratory. 18

Calcitriol is the active form of vitamin D. It is measured to see if the
kidneys are fulfilling their function of converting calcifediol — the inactive
form — into the active form. 2% This blood test does not require fasting.

The reference values used as guidelines are based on the common values
observed in 95% of the population whose values were previously measured.
This means when your results are being evaluated in the laboratory, your
values are being compared to the values commonly found in other people. If
they are similar, you are considered to be within the normal range. 2!

However, being that the majority of the population doesn’t lead a healthy
lifestyle, the average values used to compute the reference range have been
getting worse.

By comparison, studies of calcitriol levels in populations with healthier
habits revealed reference values between 19.5 pg/ml and 38.5 pg/ml (29.0
pg/ml + 9.5 pg/ml). 12! Also, a smaller study of these populations indicated
regular values in the order of "23.6 + 1.3 pg/ml,” that is: between 22.3
pg/ml and 24.9 pg/ml. 193] [194]

According to the Mayo Clinic: ‘Levels below the reference values are
indicative of chronic renal failure and hypoparathyroidism’ — an
underactive parathyroid gland. ‘Elevated levels are indicative of
sarcoidosis, granulomatous diseases and some cancers, primary
hyperparathyroidism and physiological hyperparathyroidism’ —- an



overactive parathyroid gland. "%/

Sarcoidosis is characterized by the formation of granulomas, small nodules
that the immune system creates to isolate invaders, due to the presence of
permanent inflammation mainly in the lungs. **¢' On the other hand,
granulomatous diseases involve disturbances in the immune system. (127!

Sarcoidosis may indicate a hypersensitivity to vitamin D, 1% hence the
importance of this blood test.



Calcifediol — also called Calcidiol, 25(0OH)D3,
25(OH)D and 25-hydroxycholecalciferol

Calcifediol, or 25 (OH) D3, is the blood test commonly used to determine
whether a person is deficient in vitamin D and does not require fasting.

Reference values according to the Brazilian Society of Clinical Pathology
and the Brazilian Society of Endocrinology and Metabolism:

e Above 20 ng/mL is the desired value.

e Between 30 and 60 ng/mL is the recommended value for groups at
risk like the elderly, pregnant women, infants, patients with
rickets/osteomalacia, osteoporosis, patients with a history of falls and
fractures, secondary causes of osteoporosis (diseases and
medications), hyperparathyroidism, inflammatory diseases,
autoimmune diseases, chronic kidney disease and malabsorption
syndromes (clinical or post-surgical). "

e Above 100 ng/mL carries the risk of toxicity and hypercalcemia. 12!

These ranges are very similar to those referenced worldwide. Mayo Clinic,
in its official website, provides the following reference ranges: 22

Less than 10 ng/mL — severe deficiency.

Between 10-19 ng/mL — mild to moderate deficiency.
Between 20-50 ng/mL —- optimum levels.

Between 51-80 ng/mL — increased risk of hypercalciuria.
Higher than 80 ng/mL —- toxicity possible.

The vitamin D council, on the other hand, gives the following
recommendations and warnings:

“A 25(OH)D level determines whether a person is
deficient, sufficient, or toxic in vitamin D. At this time,
there is not a consensus in medicine in what blood levels
define these categories.



The Vitamin D Council recommends maintaining serum
levels of 50 ng/ml (equivalent to 125 nmol/L), with the
following reference ranges:

Deficient: 0-40 ng/ml (0-100 nmol/1)
Sufficient: 40-80 ng/ml (100-200 nmol/1)
High Normal: 80-100 ng/ml (200-250 nmol/1)
Undesirable: > 100 ng/ml (> 250 nmol/1)
Toxic: > 150 ng/ml (> 375 nmol/1)” 122!

How can we make sense of this varying reference ranges?

As pointed out by Dr.Coimbra, the factor that interests us is whether the
body is actually using this circulating vitamin D.

It's similar to what happens with insulin: you may have an acceptable
amount of circulating insulin, but it won’t do you much good if your cells
have become resistant to it. In these circumstances, it may even need
injectable insulin to overcome this resistance.

Similarly, if your body is making a proper use of the circulating vitamin D
this will be reflected in your PTH levels — analyzed below. So, the values
of calcifediol — vitamin D — serve mostly the purpose of helping you
gauge your risk of developing hypercalcemia.

For example, suppose your blood test reveals vitamin D levels above 100
ng/mL. This means that you are at risk of hypercalcemia. However, suppose
that even with these levels, your PTH values are not at the desired low
level. This indicates that although vitamin D may be stimulating your bones
to release calcium into the blood and encouraging your intestine to increase
calcium absorption, the truth is the amount of vitamin D is not yet high
enough to overcome the resistance of your organism .

Another possibility for high levels of circulating vitamin D and an
unresponsive PTH level involves difficulties in the metabolism of vitamin



B2.

In any case, you would have to continue increasing your vitamin D intake
to increasingly potential dangerous levels — due to the higher risk of
hypercalcemia. Then you would have to take even more care to comply
with the safety measures: (1) to avoid milk and milk by-products because of
their high calcium content, (2) to drink at least 2.5 liters of fluids a day, (3)
to use an Herbensurina like tea, (4) to exercise — thus stimulates your
bones to reabsorb calcium — and (5) to take your vitamin K2 in appropriate
amounts. In addition with (6) more regular blood calcium and renal
function tests.

In these circumstances of high resistance to the immunomodulatory effects
of vitamin D specialized medical follow-up would be essential. Why is this
the case? Because these people would need to reach circulating levels of
vitamin D in the range of the thousands of ng/mL until their PTH finally
drops to the desired low level.

PTH — also known as Parathyroid Hormone or
Parathormone

Reference values:
e Between 10 and 65 pg/mL or 10 and 65 ng/L 2!

Here lies the piece de résistance (cornerstone) of the whole therapy:
lowering PTH, without, however, allowing it to drop below the lower end
of the reference range. For a laboratory using a reference range between
10.0 and 65.0 pg/mL, this would mean preventing PTH from dropping
below 10.0 pg/mL while attempting to get it as close as possible to that
value.

PTH is secreted with the goal of raising blood calcium levels. If calcium is
high, PTH is expected to be low. A physician, usually an endocrinologist,



uses his knowledge of this relationship between PTH and calcium to define
the health status of your parathyroid gland.

On the one hand, high blood calcium should be interpreted by the
parathyroid gland as a signal to produce less PTH. Thus, if calcium and
PTH are both elevated this may be indicative of hyperparathyroidism — an
overactive parathyroid gland.

On the other hand, if blood calcium levels are low and PTH is not high this
is also a bad sign. Low levels of both calcium and PTH may indicate
hypoparathyroidism — an underactive parathyroid gland.

This allows us to understand why specialized medical monitoring is vital,
especially in the cases where dosages above 40,000 IU of daily vitamin D
are used.

This is because a measurement of circulating PTH is only useful to the
extent that the other factors influencing PTH are under control. For
example, a diet that is extremely deficient in calcium would cause a
decrease in calcium blood levels, even in the presence of high doses of
vitamin D. This would cause PTH to increase for that reason.

On the other hand, a calcium-rich diet would increase calcium levels,
especially due to the presence of high doses of vitamin D. This would cause
a significant reduction in PTH production. You would think your PTH was
lowering due to vitamin D when in fact it was dropping as a reaction to the
raising calcium levels.

This allows us to see just how important the dietary restrictions are. Only if
there’s a low calcium intake and there is no evidence of parathyroid
disease, can any changes in PTH levels be attributed to vitamin D.



Calcium (total and ionized)

Reference ranges as reported by medscape.com: 2%/
Total Calcium in Men:

Younger than 12 months: Not established
Age 1-14 years: 9.6-10.6 mg/dL

Age 15-16 years: 9.5-10.5 mg/dL

Age 17-18 years: 9.5-10.4 mg/dL

Age 19-21 years: 9.3-10.3 mg/dL

Age 22 years and older: 8.9-10.1 mg/dL

Total calcium in women:

Younger than 12 months: Not established
Age 1-11 years: 9.6-10.6 mg/dL

Age 12-14 years: 9.5-10.4 mg/dL

Age 15-18 years: 9.1-10.3 mg/dL

Age 19 years and older: 8.9-10.1 mg/dL

Ionized calcium in men:

e Younger than 12 months: Not established
e 1-19years: 5.1-5.9 mg/dL
e Age 20 years and older: 4.8-5.7 mg/dL

Ionized calcium in women:
e Younger than 12 months: Not established
e 1-17 years: 5.1-5.9 mg/dL
e Age 18 years and older: 4.8-5.7 mg/dL

99% of our calcium is stored in our bones, while the remaining 1% is in the
blood, soft tissues and extracellular space. 224!



However, not all the calcium circulating in our blood is free — or ionized.
Nearly half of our blood calcium is connected to albumin and other
compounds and is inactive. 2! Hence the importance of measuring total
calcium as well.

These blood tests are critical in evaluating any potential vitamin D toxicity
before the onset of hypercalcemia.

When these tests reveal levels above the reference range, a healthcare
professional must be consulted because you are in a high risk of developing
hypercalcemia. Higher than expected calcium levels may also indicate renal
issues or endocrine problems. In any case, calcium levels above the
reference range will tell you that your organism may not be responding well
to the protocol and the root cause needs to be investigated and treated since
it may involve your bones, kidneys, parathyroid gland or another organ.



Urea (BUN — Blood Urea Nitrogen )

Reference range for blood urea nitrogen:

e Between 6 and 20 mg of urea nitrogen per 100 mL 2% — equivalent
to 13 mg and 43 mg of urea, respectively. 227

BUN aims to directly assess renal function. It measures the blood values of
some of the molecules filtered by our kidneys. High values are a red alert of
reduced renal function.

Certain drugs may interfere with your BUN results. This means that it is
necessary to receive medical advice on how to prepare for the test,
especially if you are taking drugs that can’t be stopped without medical
supervision, even if for only a few days.

In addition, a diet either rich or deficient in protein will affect your results.
For this reason, BUN and creatinine are frequently done together.
Creatinine is discussed below.



Creatinine

Reference values: 228!

e Adult males: Between 0.5 and 1.2 mg/dL
e Adult females: Between 0.4 and 1.1 mg/dL
e Children (up to 12 years of age): Between 0.0 and 0.7 mg/dL

Creatinine is a molecule present in our muscles. Our kidneys filter more
than 7 liters of blood per hour. Creatinine is one of the molecules being
constantly filtered. For that reason, if creatinine starts accumulating in our
blood and we are not a young and muscular athlete this is a warning sign.
Values well above 1.2 mg/dl are a strong indication of kidney disease.

Since the BUN is a test whose results may be influenced by a diet that is
either low or rich in protein, drugs or other factors, creatinine ends up being
an ally in the validation of the BUN result.

Creatinine concentration reflects how effective our kidney is in filtering our
blood.

In the case of someone taking high doses of vitamin D, higher creatinine
levels are a red alert that can’t be ignored. If the kidney is not working
properly, the person is risking further damage and hypercalcemia. Tighter
medical supervision becomes mandatory.



Albumin

Reference values:
e 3.5t05.5g/dL (i.e. 35-55 g/L). A value that can vary from
laboratory to laboratory. (222 [210]
Albumin is the most abundant protein in the human blood. High values
indicate a state of dehydration. Low values, on the other hand, can indicate
problems in the liver because this protein is synthesized there.

In our blood, albumin acts as a carrier, transporting hormones and other
molecules. Each hormone has a specific carrier. However, when these
become saturated, albumin comes to the rescue, compensating for the lack
of available specialized carriers.

Another important function of albumin is in providing us with raw building
materials. Being a very versatile protein, albumin is used by the body as an
internal source of amino acids. Amino acids are the building blocks used
for, for example, building muscle and skin. Because of this, albumin is vital
in healing burns and wounds.

Therefore, after suffering such a trauma, it’s natural to see a decrease in
serum albumin levels. The same would happen in a low protein diet because
you wouldn’t be giving your body the proteins it required to build albumin.

Albumin levels also give us a glimpse of how the liver is doing. Testing
BUN, creatinine, and albumin levels give the doctor an even more accurate
perspective on the health status of the kidneys. Especially if, in addition to a
blood test, a urine albumin test is also performed. Why? Because elevated
amounts of albumin in the urine would indicate that the kidney filtration
system isn’t working properly.



Ferritin

Reference values: 2!

e Men: Between 23.0 and 336.0 ng/mL.
e Women: Between 11.0 and 306.0 ng/mL.

Iron is an essential mineral. It’s used in the construction of hemoglobin.
Hemoglobin is a protein that exists in our red blood cells, being responsible
for proving red blood cells with the ability to transport oxygen. This means
that without iron our blood would be unable to transport sufficient amounts
of oxygen.

As such, our body must ensure that iron is available at all times. But there is
a problem. Excess iron is toxic, so our body can’t simply allow the extra
iron to circulate freely through the blood. How can we solve this problem?
With ferritin. Ferritin is a ball-shaped molecule that surrounds iron atoms.
Within each ferritin protein sphere, we can find up to 4,500 iron atoms, 22!
isolated and unable to intoxicate us.

Ferritin, in turn, is kept stored, especially in the liver, ready to release its
iron reserves as soon as they are needed.

Ferritin tests help us not only in keeping track of ferritin reserves but also in
measuring inflammation. This is because inflammatory diseases cause an
increase in ferritin levels. Along with the remaining tests, ferritin is useful
in giving us an overall picture of an individual's health and nutritional
status.

This test doesn’t require fasting and an extended fast may even affect the
results.






Chromium (serum)

Reference values:

e Less than 0.3 ng/L when proper testing procedures are followed by
the blood analyst. 212!

Like iron, chromium is another mineral that becomes toxic when present in
excessive amounts. However, there are two important differences.

First, unlike iron, our body does not have a safe storage system for
chromium.

In addition, although chromium has been unanimously considered an
essential mineral for decades, 24! in recent times its status of "essential
mineral" has been called into question. 22! Despite this, this mineral has
been shown to be pharmacologically active in certain animal clinical
studies. 2% Even so, its ability to exert an effect on the human body has not
yet gained unequivocal approval from the scientific community. 21/

Still, there are clinical studies demonstrating its positive effect on the
human glucose metabolism. 28! 2191 For example, in Clinical studies on
chromium picolinate supplementation in diabetes mellitus — a review the
conclusion of the researchers, after reviewing 15 studies, was as follows:

"All 15 studies showed salutary effects in at least one parameter of diabetes
management, including dyslipidemia. Positive outcomes from [chromium
picolinate] supplementation included reduced blood glucose, insulin,
cholesterol, and triglyceride levels and reduced requirements for
hypoglycemic medication." And: "The pooled data from studies using
[chromium picolinate] supplementation for type 2 diabetes mellitus subjects
show substantial reductions in hyperglycemia and hyperinsulinemia, which
equate to a reduced risk for disease complications. Collectively, the data
support the safety and therapeutic value of [chromium picolinate] for the



management of cholesterolemia and hyperglycemia in subjects with
diabetes." 220

It is clear why chromium picolinate is recommended by Dr. Coimbra in its
protocol, even amongst the controversy within the scientific community as
to whether chromium is an essential mineral.

However, because of the toxic potential of this substance when in excess, it
makes sense to keep tight control over its blood levels.

This is especially important given how chromium toxicity manifests itself
in renal function. 2

As noted, the kidneys are our greatest ally against excess calcium in the
blood. We want our kidneys to maintain their filtering and excretory
capacities at the highest possible level. Therefore, if you are taking
chromium picolinate it is essential to keep up to date on the levels of this
mineral in your blood.



Phosphate (serum)

Reference values: 222!

1-4 years: Between 4.3 and 5.4 mg/dL

5-13 years: Between 3.7 and 5.4 mg/dL

14-15 years: Between 3.5 and 5.3 mg/dL

16-17 years: Between 3.1 and 4.7 mg/dL

18 years and older: Between 2.5 and 4.5 mg/dL

Females:

1-7 years: Between 4.3 and 5.4 mg/dL

8-13 years: Between 4.0 and 5.2 mg/dL

14-15 years: Between 3.5 and 4.9 mg/dL

16-17 years: Between 3.1 and 4.7 mg/dL

18 years and older: Between 2.5 and 4.5 mg/dL

Phosphate results from the reaction between phosphorus and oxygen. In
humans, this molecule is found in abundance in the bones. Because of this,
the regulation of phosphate levels depends on the interaction between our
bones and our excretory channels: the kidneys and the intestine.

As such, elevated phosphate levels in our blood indicate kidney problems.
In addition, phosphate levels are directly related to vitamin D levels and
parathyroid gland function. High values may indicate hypoparathyroidism

and low values may indicate the opposite problem, hyperparathyroidism.

When both calcium and phosphate levels rise they can lead to calcium
phosphate deposits in various parts of the body.

Elevated levels of vitamin D increase the absorption of both calcium and
phosphorus, potentially overworking the kidneys. Therefore, this blood test



is intended to ensure an accurate monitoring of kidney function during
high-dose vitamin D therapy.



Ammonia (serum)

Reference values:

e Between 15 and 45 p/dL
® Equivalent to: Between 11 and 32 pmol/L 2!

Ammonia is toxic to our brain. However, before reaching the brain it needs
to cross the blood-brain barrier. This barrier acts as a military checkpoint
and ammonia is not on their list. This is very reassuring. Why? Because
ammonia causes mental confusion, drowsiness, and may even induce coma
and death!

However, our body is in constant contact with ammonia. Ammonia is one
of the byproducts of protein digestion. In addition, ammonia is also
produced by our gut bacteria.

For these reasons our body is well equipped to deal with ammonia,
preventing it from accumulating in the blood. How? First, the liver
processes the ammonia, transforming it into urea. Then the kidneys expel
this urea.

But if there is any disturbance in this cycle ammonia begins to accumulate
in our blood. The more it accumulates the greater the likelihood that some
ammonia will eventually cross the blood-brain barrier.

Because of this, and especially in a therapy with high doses of vitamin D,
awareness of blood ammonia levels is one more way to ensure close
monitoring of renal and hepatic function.



Complete amino acid profile

Reference values, when 18 years or older, according to the Mayo Clinic:
[224]

e Urine, in nmol/mg creatinine:

1-Methylhistidine: between 23 and 1339
3-Methylhistidine: between 70 and 246
Alanine: between 56 and 518
Allo-isoleucine: less than 7
Alpha-amino-n-butyric Acid: less than 19
Alpha-aminoadipic Acid: less than 47
Anserine: less than 38

Arginine: less than 114

Argininosuccinic Acid: less than 15
Asparagine: between 25 and 238
Aspartic Acid: less than 10
Beta-Alanine: less than 52
Beta-aminoisobutyric Acid: less than 301
Carnosine: less than 35

Citrulline: less than 12

Cystathionine: less than 30

Cystine: between 10 and 98
Ethanolamine: between 95 and 471
Gamma Amino-n-butyric Acid: less than 5
Glutamic Acid: less than 34

Glutamine: between 93 and 686

Glycine: between 229 and 2989
Histidine: between 81 and 1128
Homocitrulline: less than 30
Hydroxylysine: less than 12
Hydroxyproline: less than 15

Isoleucine: less than 22

Leucine: less than 51
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e Plasma, in nmol/mg:
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Lysine: between 15 and 271
Methionine: less than 16
Ornithine: less than 25
Phenylalanine: between 13 and 70
Phosphoethanolamine: less than 48
Phosphoserine: less than 1
Proline: less than 26

Sarcosine: less than 3

Serine: between 97 and 540
Taurine: between 24 and 1531
Threonine: between 31 and 278
Tryptophan: between 18 and 114
Tyrosine: between 15 and 115
Valine: between 11 and 61

[225]

1-Methylhistidine: less than 28.
3-Methylhistidine: between 2 and 9.
Alanine: between 200 and 579.
Allo-isoleucine: less than 5.
Alpha-amino-n-butyric Acid: between 9 and 37.
Alpha-aminoadipic Acid: less than 3.
Anserine: less than 1.

Arginine: between 32 and 120.
Argininosuccinic Acid: less than 2.
Asparagine: between 37 and 92.

Aspartic Acid: less than 7.

Beta-Alanine: less than 29.
Beta-aminoisobutyric Acid: less than 5.
Carnosine: less than 1.

Citrulline: between 17 and 46.
Cystathionine: less than 5.

Cystine: between 3 and 95.

Ethanolamine: less than 67.

Gamma Amino-n-butyric Acid: less than 2.



Glutamic Acid: between 13 and 113.
Glutamine: between 371 and 957.
Glycine: between 126 and 490.
Histidine: between 39 and 123 .
Homodcitrulline: less than 2.
Hydroxylysine: less than 2.
Hydroxyproline: between 4 and 29.
Isoleucine: between 36 and 107.
Leucine: between 68 and 183.
Lysine: between 103 and 255.
Methionine: between 4 and 44.
Ornithine: between 38 and 130.
Phenylalanine: between 35 and 80.
Phosphoethanolamine: less than 12.
Phosphoserine: less than 18.
Proline: between 97 and 368.
Sarcosine: less than 5.

Serine: between 63 and 187.
Taurine: between 42 and 156.
Threonine: between 85 and 231.
Tryptophan: between 29 and 77.
Tyrosine: between 31 and 90.
Valine: between 136 and 309.

I I

Amino acids are the basic constituents of proteins. We can imagine children
playing with blocks. Depending on how these blocks are stacked, we may
end up building a house, a bus or a train. Amino acids are like these blocks.

Each amino acid has a different shape and depending on how they are
assembled together, they can be used to produce countless different types of
proteins.

Our body can manufacture some of these blocks. These are called
nonessential amino acids. They are aspartic acid, glutamic acid, alanine,
arginine, asparagine, cysteine, glycine, glutamine, histidine, proline, serine
and tyrosine — in italics.



There are other amino acids our body is unable to manufacture these are
known as essential amino acids. These are valine, threonine, tryptophan,
methionine, phenylalanine, lysine, isoleucine and leucine — in bold.

The remaining amino acids can be classified as non-essential and are not
given the same attention from a nutrition perspective. They have,
nevertheless, scientific interest. For example, sarcosine is formed by our
body in the metabolism of other amino acids and is measured with the goal
of evaluating the progress of prostate cancer. 2!

Amino acids can be measured in plasma or urine. Plasma amino acid
concentrations vary by about 30% throughout the day, being higher in the
middle of the afternoon and lower in the morning. 24 This is one of the
reasons why urine measurement is preferred. However, certain
circumstances, such as the presence of blood in the urine, make urine
measurements unreliable.

From laboratory to laboratory reference ranges vary, as well as the specific
number of amino acids tested. This is a fairly expensive exam due to the
number of parameters examined. However, if you choose to get your amino
acid profile examined you will get an excellent sense of the state of your
body with respect to the absorption and metabolism of the various amino
acids.

Talk to your doctor before choosing to perform this exam so that he can
instruct you on what parameters are needed in your case — if any.



ALT — also called alanine aminotransferase, alanine
transaminase and glutamic pyruvic transaminase or
TGP

Reference values:
e From 7 to 55 units per liter (U/L) 228!

ALT is an enzyme — a molecule that helps the body perform chemical
reactions. It’s present primarily in our liver and kidneys, %2 and also in our
heart and muscles.

When any of these organs are damaged, cells rupture and ALT is released
into the blood. Thus, high ALT values indicate some of these organs have
been damaged, with one of the prime suspects being the liver. But how can
we know for sure?

To assist in doing this "chemical triangulation,” ALT is often examined
along with another molecule: AST. In the next page, we will look at AST.



AST — aspartate aminotransferase, also called
glutamic oxaloacetic transaminase or ORT

Reference range:
e From 8 to 48 units per liter (U/L) 1220

Like ALT, AST is a vital enzyme present in the liver and in other organs.
When both ALT and AST are high this is a strong warning that the liver
may be sick. At this point, your doctor will prescribe additional tests to
confirm his suspicions.

In turn, low values may be indicative of a deficiency in vitamin B6. This is
especially noticeable in hospitalized patients who, due to their fragility, tend
to develop a vitamin B6 deficiency. &1



TSH — Thyroid stimulating hormone

Reference values: 232!

e Children:
[1 Birth to 4 days: Between 1 and 39 mIU/L
[] 2to 20 weeks: Between 1.7 and 9.1 mIU/L
[1 21 weeks to 20 years: Between 0.7 and 64 mIU/L

e Adults:
[ Between 21 and 54 years: Between 0.4 and 4.2 mIU/L
[l Between 55 and 87 years: Between 0.5 and 8.9 mIU/L

e Women, during Pregnancy:
[] First trimester: Between 0.3-4.5 mIU/L
[l Second trimester: Between 0.5 and 4.6 mIU/L
[] Third trimester: Between 0.8 and 5.2 mIU/L

Thyroid stimulating hormone (TSH), as the name implies, is a hormone that
stimulates our thyroid to work. Our thyroid is responsible for sending
messages — hormones — that regulate our whole body. These hormones,
T3 and T4, regulate the way we turn nutrients into energy.

Two common problems affecting the thyroid are hyperthyroidism and
hypothyroidism. As the prefixes "hyper" and "hypo" indicate, in
hyperthyroidism the thyroid works too much and in hypothyroidism, less
than it should.

To tame this gland, our body uses TSH.

TSH is produced by the pituitary gland, which is located in the lower part of
our brain. When the thyroid is overworking, TSH levels in the blood go
down. In turn, if the thyroid is working less than it should, the TSH levels
are increased.



We can compare this with what happens when we are driving our car. If the
car is going too slow, we'll press on the gas pedal. But, if the car accelerates
too much, we'll take our foot off the accelerator.

TSH is the gas pedal. When the thyroid starts having problems and working
less than it was supposed to, our body presses on the accelerator and keeps
sending TSH — messengers after messengers demanding the thyroid to
work more. These elevated levels are not normal, and this alerts the doctor
to the likely underlying issue: hypothyroidism.

On the other hand, if the thyroid is working too hard, our body takes its foot
off the gas pedal, lowering TSH. Thus, low levels of TSH are indicative of
an overactive thyroid.

For this blood test, a fasting of 3 hours is recommended. 22!

This exam is important because an overactive thyroid will cause
hypercalcemia in about 1 in 5 people. 24 This means hyperthyroidism
can give you a false impression that your PTH has gone down because you
are reaching an optimal level of vitamin D supplementation, when in fact it
was just the parathyroid reacting to the elevated calcium levels by lowering
PTH production.

The inverse relationship, that an underactive thyroid gland in a state of
hypothyroidism, influences the parathyroid gland to produce more PTH is
not well established in humans with functional kidneys. 22 23]



Serum alkaline phosphatase (specific bone fraction)

Reference values: 227
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Less than 2 years: 25-221 mcg/L

Between 2 and 9 years: 27-148 mcg/L

Between 10-13 years: 35-169 mcg/L

Between 14-17 years: 13-111 mcg/L

18 years or older: Less than or equal to 20 mcg/L

e Women:

— N I

Less than 2 years: 28-187 mcg/L

Between 2-9 years: 31-152 mcg/L

Between 10-13 years: 29-177 mcg/L

Between 14-17 years: 7-41 mcg/L

18 years or older and premenopausal: Less than or equal to 14
mcg/L

18 years or older and postmenopausal: Less than or equal to 22
mcg/L

Our bones are living networks in constant remodeling. One of the cells
responsible for the formation of bone tissue is called osteoblast. To fulfill its
function, the osteoblast constructs diverse substances, one of them is called
alkaline phosphatase.

Alkaline phosphatase is an enzyme that is present throughout the body and
has several functions. When it’s produced by the osteoblast it helps the
minerals to bond to the bone. We can imagine the osteoblast as a bricklayer
doing mortar — alkaline phosphatase — and using this mortar to join
calcium and other minerals to form bone tissue. 22!



Now, imagine getting to a construction site and finding out that very little
mortar is being made. What would be your conclusion? The mortar is
essential for bonding bricks and making solid walls. So, if there is a
problem with the mortar, the whole structure is at risk.

Similarly, if a blood test of the bone fraction of alkaline phosphatase reveals
very low values this may indicate a skeletal problem such as osteoporosis.

Also, if you notice the variations in the reference range, you will realize that
while a person is growing up there are higher levels of this substance in the
blood. This is because this is the period when the skeleton is increasing in
volume daily. On the other hand, as the person enters adulthood, the
production of bone decreases because the skeleton will no longer
significantly increase in volume.

Low values of alkaline phosphatase are also indicative of vitamin D
deficiency.

High levels, in turn, indicate abnormal bone activity. Unfortunately, this
may be a sign of bone cancer, requiring more specific tests before reaching
a definitive diagnosis.



Serum P1NP (intact N-terminal propeptide of type 1
collagen), collected 2 hours after getting up

Reference values: 2221

e Men over 18 years of age: 22-87 mcg/L

e Pre-menopausal women 18 years and over: Between 19 and 83
mcg/L

e Postmenopausal women 18 years and older: Between 16 and 96
mcg/L

To understand the relevance of an analysis to P1NP we first must
understand what collagen is.

Collagen is a protein used in the construction of various structures like skin,
tendons and bones. For this reason, some collagen-based creams are used to
help the skin recover from wounds. 222 Collagen is also used as a beauty
cream.

There are at least 18 types of collagen. 22! The most abundant in bone is
type 1 collagen. This type of collagen is one of the chemicals produced by
the osteoblast during the formation of bone tissue.

It just so happens that during the formation of collagen the osteoblast
attaches some molecules, called propeptides, at the ends of the collagen.
When this happens, a new substance, procollagen, is formed.

A propeptide is an inactive molecule. However, that does not mean it’s
useless. It just means that if you want to make it useful you need to either
break it apart or attach it to another molecule.

We can compare what happens to collagen with what happens to a
television set in a TV factory. After producing the television set, the
workers insert foam plates on top and underneath it. These foam plates are



shaped like a TV set and fit in perfectly. However, by themselves, these
plates are not useful.

Now imagine that you want to know how many televisions the factory is
producing. You may decide to count either the televisions or the foam
plates.

It's the same with collagen. If you want to get a sense of how well
osteoblasts are working you can do so by measuring the propeptides they
are attaching to collagen.

One of these is the propeptide of type 1 collagen, that is, one of the
molecules that is embedded at the end of type 1 collagen — also changing
its name from “collagen” to “procollagen.” And as it turns out, some of
these propeptides end up in the bloodstream where they can then be
measured.

Elevated P1NP values indicate that the osteoblasts are very busy making
bone. Again, this can be a bad sign. For example, in patients with breast
cancer, elevated P1NP values are a poor prognosis as to whether bone
metastases are present or not. 24!

However, elevated P1NP values are normal when the body is recovering
from a bone fracture or during normal skeletal development.

In addition, since P1NP is excreted by the kidneys, high values may also be
indicative of renal problems.

Finally, in addition to its role in monitoring osteoporosis, P1INP is also an
extra diagnostic tool for assessing parathyroid gland problems.



Serum CTX (C-terminal telopeptide)

Reference values: 2431

e Men:
[1 30 to 50 years: Between 0.016 and 0.584 ng / ml.
[1 from 50 to 70 years: Less than 0.704 ng / ml.
[l over 70 years: Less than 0,854 ng / ml.

e Women:
[1 Pre-menopausal: Between 0.025 and 0.573 ng / ml.
[1 Postmenopausal: Between 0.104 and 1.008 ng / ml.

In addition to the osteoblast, which specializes in bone formation, the body
also has cells specialized in bone tissue removal. These cells are called
osteoclasts.

If we imagine osteoblasts as masons and builders, we can imagine
osteoclasts as the demolition team. (Check the footnote for a cool
mnemonic) 24!

While the joint measurement of alkaline phosphatase and P1NP gave us a
good idea of how the osteoclasts are working to form bone tissue,
measuring the C-terminal telopeptide helps us to understand how
osteoclasts are performing their function.

In addition, this blood test is very useful when the patient is being treated
with bisphosphonates. In addition to their important role in treating bone
metastases, bisphosphonates are used to treat hypercalcemia — reducing
the level of calcium in the blood.

However, one of the side effects of bisphosphonates is how they affect your
jawbone, leading to necrosis — or "rotting" — of this bone structure. This
happens because a bisphosphonate will reduce the body's ability to renew
bone tissue.



Due to the daily activity of mastication and because of the teeth, the jaw
requires constant bone remodeling. Because of this, it makes sense that its
bone tissue would be one of the most affected by a drug that inhibits bone
remodeling, 1241 [246]

Thus, elevated C-terminal telopeptide values in patients with osteoporosis
are indicative that the disease will progress more rapidly. 2! Along with
the remaining exams, this blood test provides a competent doctor with a
window into the patient’s bone tissues.



Calcium in the urine of 24 hours (with total volume)

Reference values for people with an average calcium intake of 600 to 800
milligrams per day : 124

e Men: Between 25-300 mg of calcium in the urine of 24 hours.
e Women: Between 20-275 mg of calcium in the urine of 24 hours,
e Hypercalciuria: Over 350 mg of calcium per urine sample.

While very useful, this exam is a bit inconvenient as it requires you to
collect your own urine in a jug, or bottle, for an entire day. This container
will be provided by the laboratory when you schedule the exam and may
take up to 2 liters of urine. Some people may need up to two of such
containers.

Upon waking up, you should empty your bladder. This first-morning urine
will not be stored into the jug. Afterward, all the remaining liquid expelled
by your kidneys produce in the next 24 hours should be collected.

As you may imagine, this whole process can become inconvenient.
However, you must realize how important this test is. Along with
calcifediol (vitamin D), PTH, and blood calcium, this test is one of the four
that you should always perform.

Why is it so important?

We recall that the goal of high-dose vitamin D therapy is to lower your PTH
to the minimum value allowed by the reference range. However, due to the
resistance that many organisms have to vitamin D, to achieve this goal, it
may be necessary to supplement with a very high daily dose.

There are reported cases of people having to increase their vitamin D
dosage to a point where their calcifediol levels were between 300 and 4,000
ng/mL — four thousand nanograms per milliliter! 2% Now, if we



remember, reaching just 100 ng/mL is enough to produce toxic results in
some people.

This toxicity manifests itself as hypercalcemia and your first line of defense
against this outcome are your kidneys with their ability to remove excess
calcium.

In perspective, collecting 24 hours of urine in a bottle is a tiny unimportant
matter.

How should you interpret your results?

If your urine calcium levels are high you need to (1) take even more care
not to ingest dairy products, foods fortified with calcium or even bread, (2)
ensure that your fluid intake is near the 2.5 daily liters goal (2.64 quarts)
and (3) have your daily dose of exercise and vitamin K2. Also include
"Herbensurina" type teas — whose contents are again, for your
convenience, available in the footnote. (2%

In severe cases of hypercalcemia, bisphosphonates — a drug that only a
doctor can prescribe — or other procedures may be used.

On the other hand, low values will also be troublesome. After all, you're
hoping your kidneys to be working hard to excrete any excess calcium. This
means a low level of calcium in your urine would indicate problems with
your kidney function.



Phosphate in the urine of 24 hours (with total
volume)

Reference values:
e Less than 1.1 grams in the urine of 24 hours. !

As one of the most abundant minerals in our bones, phosphate is one of the
minerals that, like calcium, is expected to be released into the blood as both
PTH and vitamin D stimulate bone demineralization.

As such, there is a possibility that the phosphorus levels in your blood will
increase, causing hyperphosphatemia. This condition, however, is very rare,
occurring only in the case of a severe deficiency in renal function.

Blood phosphate testing along with this urine test will give you an even
clearer picture of your kidney function during the protocol — or a timely
warning that your kidneys need specialized medical attention.

Low levels of phosphate in the urine may indicative of a vitamin D
deficiency.

Also, and since bone phosphate is released into the blood in response to
PTH, a reduction in phosphate levels in your urine is another indication of a
potential hypoparathyroidism.



Ionogram (sodium, potassium, chloride, magnesium
and bicarbonate) — also called electrolyte balance
and electrolyte profile — and magnesium

Reference values:

Sodium:
e 12 months or older: 135.0 to 145.0 mmol/L. 22!

Potassium:
e 12 months or older: 3.6 to 5.2 mmol/L, &3]

Chloride:
e Between 1 and 17 years: 102 to 112 mmol/L
e 18 years and older: 98 to 107 mmol/L. &4

Magnesium

e Between 0 and 2 years: 1.6 to 2.7 mg/dL
Between 3 and 5 years: 1.6 to 2.6 mg/dL
Between 6 and 8 years: 1.6 to 2.5 mg/dL
Between 9 and 11 years: 1.6 to 2.4 mg/dL
Between 12 and 17 years: 1.6 to 2.3 mg/dL
17 years and older: 1.7 to 2.3 mg/dL %]

Bicarbonate:

e Men:
Between 12 and 24 months: 17 to 25 mmol/L
Between 3 years: 18 to 26 mmol/L
Between 4 and 5 years: 19 to 27 mmol/L
Between 6 and 7 years: 20 to 28 mmol/L
Between 8 and 17 years: 21 to 29 mmol/L
18 years and older: 22 to 29 mmol/L

I I s s o |

e Women:



[l Between 1 and 3 years: 18 to 25 mmol/L
[l Between 4 and 5 years: 19 to 26 mmol/L
[l Between 6 and 7 years: 20 to 27 mmol/L
e Between 8 and 9 years: 21 to 28 mmol/L
e 10 years and older: 22 to 29 mmol/L %¢!

The purpose of the ionogram is to measure the blood levels of your
electrolytes. Electrolytes are minerals with a positive charge. Or, in other
words, they are one of the reasons our body can use electric current at the
cellular level, among other vital functions.

For example, sodium, potassium and chloride are responsible for regulating
the amount of water inside our cells and bicarbonate regulates the level of
acidity in our blood.

Besides these four, there are also two other fairly common electrolytes in
our body: phosphorus, considered under "phosphate” and calcium.

If the balance between our electrolytes is disturbed, our body takes steps to
correct it quickly. Why?

Sometimes the cell is compared to a city by virtue of all the complex tasks
that it performs inside its membrane. Imagine the chaos that would be for a
city, like New York, if power grid failures become the norm. Something
similar would happen in our organism with electrolyte imbalances.

The consumption of water in large quantities and the extra work being
performed by your kidneys creates the possibility of an electrolyte
imbalance.

For this reason, the ionogram is a simple, relatively inexpensive and
effective way of ensuring any imbalance is readily diagnosed and corrected.
This avoids the suffering caused by a serious imbalance, which may include
symptoms as severe as dementia, coma, organ failure and death.



Appendix E

Key Insights and Detailed Information
On Dosage For Each Recommended
Supplement



In this Appendix we will take a closer look at the benefits, dosages, clinical
studies and other indications for the following supplements:

DHA — Docosahexaenoic Acid
Zinc
Choline
Magnesium
Vitamin B2
Vitamin B12
Folic Acid — Vitamin B9
Chromium Picolinate

9. Selenium

10. Coenzyme Q10 (Coql0)
Important note: In the official Coimbra Protocol the dosages and the
number of supplements may differ from those presented here because
everything is prescribed according to the needs of each patient. These needs
are influenced by the type of pathologies the person has, his medical history
and the results of his blood tests. You may end up taking supplements that
are not listed or not taking supplements that are mentioned here.

NN

As in the rest of the book, every effort was made to ensure that each
statement about each supplement was properly referenced by a relevant and
current clinical study. This means that it will be easier to recognize the
function of each supplement and adapt it to your circumstances.



DHA — Docosahexaenoic Acid

Recommended protocol dose: 500 milligrams, 4 times per day.
Best Taken: Along with meals.
Daily total: 2000 milligrams.

DHA is an essential fatty acid of the omega 3 kind. It turns out that inside
our body we have many structures that use fat. As an example, fat is very
useful for building up the membranes of our cells.

When we put an oil into water we notice they don’t mix. For this reason, we
say that fat is hydrophobic. "Hydro" is a word referencing water and
"phobic" is related to "phobia." So, when we say that fat is hydrophobic we
mean that fat is "afraid" of water.

Now, if you want to put a city in the middle of the water what do you need?
You need to build a dam around the city to keep the water out. It turns out
that our cells are like cities dipped in extracellular fluid. For the contents of
the cell to remain separated from this liquid you need a dam — called a
membrane — made of a hydrophobic material — fat.

Without fat, we wouldn’t have cells. Fat is that important. In fact, our
neurons have a lot of it, 60% of our brain is fat. 227!

But not all fat is created equal.
There are some types of fat that our body can’t manufacture. These are
called essential. We must get them in our diet. One of these essential fats is

DHA.

Without enough DHA our brains and our cells don’t work as well as they
could, especially if you have multiple sclerosis. 2%

But often, we don’t consume the amount of DHA we require. How does the
body handle this? Being the smart machine that it is, our body turns into a



MacGyver of sorts 22 _and tries to use other types of fats to repair its
membranes. In this way, we can keep ourselves alive but at a loss.

DHA isn’t the only essential fat we need, but it’s one of the most relevant to
our brain. This is noteworthy because, in autoimmune diseases, the brain
and the nervous system are often one of the main victims of the unregulated
attack of our little white soldiers.

In addition, DHA has anti-inflammatory properties. This means that DHA
helps our body reduce the degree of inflammation in the same way an anti-
inflammatory drug does. The difference is that DHA doesn’t hurt our
kidneys. However, with DHA it takes comparatively much more time for
the good effects to be felt.

For all this, DHA is one of the supplements recommended by Dr. Coimbra
in his protocol.

Another way to supplement DHA along with the other essential fatty acids,
such as EPA, is by taking fish oil supplements, such as krill oil supplements



Z.inc

Recommended dose in the protocol: 5 milligrams of zinc, 4 times per day.
Best taken: Ideally 1 hour before meals or two hours afterward. But if
taking it with an empty stomach causes discomfort you can take it along
with food. 2%

Daily total: 20 milligrams.

It is estimated that as many as 2 billion(!) people in the world suffer from
retarded growth due to a zinc deficiency. However, and even though it is
also essential for the proper functioning of the immune system, it was only
in the 1960s that zinc was finally recognized as essential for human life. 121!

Why is it so easy to get deficient in zinc? Because our body doesn’t have a
system to store it.

Zinc is involved in most immune processes. 252! 1263 Thus, zinc
supplementation is appropriate and beneficial on its own 2 and as a
complement to high-dose vitamin D therapy.

There are several types of zinc available for supplementation, with zinc
picolinate being a form that seems to be superior. 25!



Choline

Recommended dose in the protocol: 120 milligrams of choline, 4 times
per day.

Best taken according to supplement instructions, with or without food.
Daily total: 480 milligrams.

It was only in 1998 that choline received due recognition as being essential
for human health. [2%¢!

It is essential for our cells to communicate properly 7 and in the
construction of DNA. 28! Moreover, due to its connection with the immune
system 282 and neurological problems, it is also included in the protocol.

For example, animal studies reveal that during pregnancy, adequate choline
consumption is essential for the brain development of the fetus. 2%
Moreover, in studies using animal models of multiple sclerosis, choline
promoted remyelination. 27!

Myelin is the name given to a mixture of proteins and phospholipids
forming a whitish insulating sheath around many nerve fibers, increasing
the speed at which impulses are conducted. As previously mentioned,
multiple sclerosis is caused by the attack of our immune cells against this
insulating lining.

Imagine having a rat infestation in your home. In time, these mice end up
gnawing at your TV's electrical cables. That's what our immune system
does to our nerve fiber. Even if high-dose vitamin D therapy puts an end to
this attack, our body still needs to correct what has been destroyed.

Rebuilding the myelin surrounding the nerve cells is therefore of vital
importance. If choline is essential for the brain and the whole body and if
there are studies demonstrating that, at least in animal models, it assists in
this regenerative process then it makes perfect sense to recommend



supplementing with choline, especially if you are fighting multiple
sclerosis.



Magnesium

Dose recommended in the protocol: 125 to 250 milligrams of magnesium
chloride or magnesium glycinate, 4 times per day.

Best taken: With food as it increases the absorption of magnesium. 222!
Daily total: Between 500 and 1000 milligrams.

Magnesium is essential to life and is found in all living organisms. 22! In
the human body, magnesium is involved in innumerable biological
processes. 24 For this reason, the lack of magnesium is expected to cause
many symptoms and problems.

At the same time, studies have shown that due to the depletion of our soils,
the foods we consume have less and fewer minerals, such as magnesium.
(23] In addition, magnesium undergoes several metabolic steps from being
ingested all the way to being used by our body. Problems in any of these
steps will eventually lead to symptoms of deficiency. That’s how easy it is
to get deficient. With what consequences?

A 2001 study ! pointed out the diseases and problems associated with the
insufficient magnesium, they include:

Hypertension.

Cardiovascular diseases. 27!

Damage to the kidneys.

Damage to the liver.

Migraines.

Multiple sclerosis.

Glaucoma.

Alzheimer's disease.

Recurrent bacterial infections in the cavities — sinuses, vagina, ear,
lung, throat, among others — due to low levels of nitric oxide.
Yeast infections due to a depressed immune system.

e Low gastric acid and behavioral disorders due to a deactivation of
thiamine.



e Premenstrual syndrome.

e (Calcium deficiency, causing osteoporosis, hypertension, mood
swings, among other problems.

e Dental caries.

e Loss of hearing.

e Type II diabetes.

e (Cramps.

e Muscle weakness.

e Impotence due to a lack of nitrous oxide — studies have implicated
arginine and pycnogenol as a possible solution for erectile
dysfunction, 2 much in part due to the role of arginine in assisting
the production of nitric oxide. Therefore, it makes sense that
magnesium would be involved as well as it possesses an essential
role in the production of nitric oxide. 2! Not to mention the
association between vitamin D deficiency and erectile dysfunction.
[280]

e Aggression, also related to the lack of nitric oxide.

e Fibroids.

e Potassium deficiency leading to arrhythmias and hypertension.

e Some forms of cancer.

In addition to all this, magnesium seems to be directly related to longevity
because of the way magnesium supplementation mimics the beneficial
effects of caloric restriction. 2811 (2821

Hence the full potential of correcting a magnesium deficiency.

There are several forms of magnesium. Magnesium chloride is an excellent
source because of the ease with which it can be purchased — and at a very
low price, especially when compared to most supplements. Moreover, it has
demonstrated some potential as an anticancer agent. 282! Buy it in bulk at
your local pharmacy as “magnesium chloride hexahydrate.”

Magnesium glycinate is also another good source of magnesium, but much
more expensive.



Whichever source you choose, magnesium benefits are indisputable.



Vitamin B2

Recommended dose in the protocol: Between 50 to 100 milligrams, 4
times a day.

Best taken: With some food to reduce any gastric discomfort.

Daily total: Between 200 and 400 milligrams.

As noted in Chapter 5: "a study published by Dr. Coimbra and an associate
in the Brazilian Journal of Medical and Biological Research had the
following title: ‘High doses of riboflavin and the elimination of dietary red
meat promote the recovery of some motor functions in Parkinson's disease
patients’ 284

In this article, the researchers refer to another study showing that in some
populations, notably Florence and London, 10-15% of people have
problems with the metabolism of riboflavin. 282! However, even those who
don’t have this metabolic issue can be deficient in riboflavin. For example,
it is estimated that in Europe the riboflavin deficiency levels can reach up to
20%. 2861

Dr. Coimbra and his associate, Dr. Junqueira, solved the problem by
administering between 24 and 30 milligrams of riboflavin per day.

Due to the prevalence of deficiencies resulting from a deficient metabolism
of vitamin B2 and considering the important relationship between vitamin
B2 and vitamin D, vitamin B2 is, along with magnesium, essential during
the high-dose vitamin D protocol.”

You will notice your body is metabolizing vitamin B2 because your urine
will change color. 27!



Vitamin B12

Recommended dose in the protocol: Between 1,000 and 5,000
micrograms, 4 times a day.

Best taken: Away from meals, if using sublingual tablets.

Total daily: 5,000 to 20,000 micrograms.

As explained earlier in Appendix D: "Vitamin B12 is essential for the
correct functioning of the nervous system. The lack of this essential vitamin
causes dementia symptoms that can be confused with other better-known
diseases such as Alzheimer's.

Vitamin B12 deficiency can get so serious as to cause psychotic problems
and concentration deficits higher than those caused by Alzheimer's.
However, vitamin B12 deficiency does not cause the pattern of language
problems and apraxia characteristic of Alzheimer's disease. The apraxia is
characterized by the inability to perform gestures as if all the brain
machinery responsible for the execution of movements was damaged.

Dementia caused by insufficient vitamin B12 may be reversible with
adequate vitamin B12 supplementation. 28 Dementia associated with
Alzheimer's disease isn't curable, although high doses of vitamin D appear
to have a connection with improved cognition ' as well as
supplementation with melatonin. 2%

However, dementia is one of the last symptoms of vitamin B12 deficiency.
Being essential for the proper functioning of red blood cells, vitamin B12
deficiency causes a type of anemia called pernicious anemia, which leads to
death unless the person receives adequate supplementation, usually through
intramuscular injections.

In addition, the deficiency of this vitamin causes paresthesia, a type of pain
that involves burn and electric shock sensations and tremors. These



symptoms are like those caused by the destruction of the myelin sheets that
occurs in multiple sclerosis.

In this regard, it's essential to ensure that vitamin B12 levels are well within
the reference levels. This is especially important given the ease with which
someone can become deficient. Just like with vitamin D, vitamin B12
absorption and metabolization involves many steps and these can be
affected by the drugs you take or the quality of your digestive system and
diet.

On diet, it's noteworthy that, in addition to cereals and other fortified foods,
vitamin B12 is found mainly in animal products. Contrary to popular belief,
however, vitamin B12 isn't unique to these foods, being also found in nori,

in some algae and mushrooms, and in tempeh — a type of fermented soy.
[291] [292]

In case of a deficiency, in addition to intramuscular injections, the patient
may opt for oral supplementation. Here, I strongly recommend
methylcobalamin to be chosen instead of cyanocobalamin. The difference
between the two is like the difference between vitamin D3 and vitamin D2.
Methylcobalamin requires fewer metabolization steps to become usable by
our organism.

Vitamin B12 is directly related to folic acid. Both folic acid and vitamin
B12 are included in the daily supplements recommended by Dr. Coimbra."

Most vitamin B12 supplements are in the form of a small tablet that is
placed under the tongue until it melts — a sublingual tablet. But there are
also transdermal patches and nasal sprays.

In most cases, you will opt for a sublingual tablet. Because of this, your
vitamin B12 should be taken away from meals.



Folic Acid — Vitamin B9

Recommended dose in the protocol: 500 micrograms four times a day.
Best taken: With or without food. 22!
Total daily: 2,000 micrograms.

Folic acid is usually taken by a woman while she is pregnant. If the woman
doesn’t get sufficient levels of this vitamin the baby in her womb may
develop serious health issues, such as heart problems and spina bifida 24!
— a condition in which there’s no closure of the neural tubes. In addition,
folic acid helps the mother is too, who at risk of anemia and peripheral
neuropathy. 22!

However, the importance of folic acid is not limited to a pregnant woman.
Vitamin B9 is essential to life. Your immune system needs it 2% and
without adequate levels, you may develop anemia, ! and increase your
risk of cardiovascular disease, 228 12991 300 neryous system problems 2% and
even Alzheimer's disease. 2%! Folic acid deficiency is also directly related
to an increased risk of cancer. 2% [304]

However, when supplementing with folic acid there is a problem you must
be aware of. For our organism to make use of folic acid it first needs to
convert it into a chemical called “L-5-methyltetrahydrofolate of calcium”
— abbreviated 5-MTHF. 2% And as it turns out, many people have
difficulties making this chemical conversion. Should you try and solve this
problem by taking a higher amount of folic acid?

No. That would be a dangerous course of action. Why?

Because any folic acid that your organism fails to convert to 5-MTHF keeps
accumulating in your body. This ends up being harmful.

Perhaps you are wondering: "So why not take 5>-MTHF instead?"



This is indeed the best option. Folic acid is similar to vitamin D2 and
cyanocobalamin — they are like the powder you need to add water to, stir
and put in the microwave before you can eat the cake. 5>-MTHF is like
vitamin D3 and methylcobalamin — the cake is already ready to be eaten.

Studies have shown that our body absorbs 5-MTHF much better, especially
if you are one of those whose body has difficulty converting folic acid to 5-
MTHE, [306] 307]



Chromium Picolinate

Recommended protocol dose: 150 micrograms 4 times daily.

Best taken: 15 minutes before meals according to a small study 2% or
according to the instructions on the label of the supplement.

Total daily: 600 micrograms.

As discussed earlier: "although chromium has been unanimously considered
an essential mineral for decades, 2! in recent times its status of "essential
mineral" has been called into question. 2% Despite this, this mineral has
been shown to be pharmacologically active in certain animal clinical
studies. B! Even so, its ability to exert an effect on the human body has not
yet gained unequivocal approval from the scientific community. 22!

Still, there are clinical studies demonstrating its positive effect on the
human glucose metabolism. 213! 214] For example, in Clinical studies on
chromium picolinate supplementation in diabetes mellitus — a review, the
conclusion of the researchers, after reviewing 15 studies, was as follows:

"All 15 studies showed salutary effects in at least one parameter of diabetes
management, including dyslipidemia. Positive outcomes from [chromium
picolinate] supplementation included reduced blood glucose, insulin,
cholesterol, and triglyceride levels and reduced requirements for
hypoglycemic medication." And: "The pooled data from studies using
[chromium picolinate] supplementation for type 2 diabetes mellitus subjects
show substantial reductions in hyperglycemia and hyperinsulinemia, which
equate to a reduced risk for disease complications. Collectively, the data
support the safety and therapeutic value of [chromium picolinate] for the
management of cholesterolemia and hyperglycemia in subjects with
diabetes." 313!

It is clear why chromium picolinate is recommended by Dr. Coimbra in its
protocol, even amongst the controversy within the scientific community as
to whether chromium is an essential mineral.



However, because of the toxic potential of this substance when in excess, it
makes sense to keep tight control over its blood levels.

This is especially important given how chromium toxicity manifests itself
in renal function. 3¢

As noted, the kidneys are our greatest ally against excess calcium in the
blood. We want our kidneys to maintain their filtering and excretory
capacities at the highest possible level. Therefore, if you are taking
chromium picolinate it is essential to keep up to date on the levels of this
mineral in your blood."



Selenium

Recommended dose in the protocol: Between 50 and 100 micrograms, 4
times per day.

Best taken: With a meal to reduce the chances of stomach cramps.

Daily total: Between 200 and 400 micrograms.

Selenium is an essential mineral, vital for the proper functioning of the
human body. However, it is a mineral that we need in small amounts. Think
micrograms instead of milligrams.

Even so, these micrograms work wonders. Selenium is essential for brain
function and is helpful in fighting brain cancer. 37 It is vital for the proper
functioning of our immune system, 218 319 making, as an example, the
influenza virus less aggressive to the lungs 222 and even improving white
blood cell count in patients with HIV 22U all the while delaying the
progress of HIV to AIDS. 22! In addition, it has an immunomodulatory
effect, reducing inflammation. 3231 3241

Selenium deficiency is related to heart disease, *2' neuromuscular
disorders, 32 cancer 327! 1328 and male infertility. 322!

Selenium is essential for the adequate functioning of the thyroid, 3% and
has shown potential, still under investigation, ¥3'_in the case of Hashimoto's
when taken together with iodine. 222!

Hashimoto's is an autoimmune disorder in which the thyroid becomes the
target of the immune system. Moreover, due to the similarity of some
structures in our eye with the thyroid cells being targeted, the immune
system ends up attacking the eyes, especially in patients with a thyroid
pathology called Graves' disease.

You may have this health issue yourself, or you may have noticed that some
people with thyroid disease also have protruding eyes. There is a study



describing how selenium has a beneficial effect on this condition, according
to the bibliographical note. 33!

However, taking selenium in amounts higher than those recommended by
Dr. Coimbra can be dangerous. Selenium is a mineral that is toxic in high
doses and may cause adverse effects. There is at least one report of a death
related to excess selenium supplementation. 224 In the case described, a 75-
year-old man ingested 10 grams of selenium in the form of sodium selenite
to treat prostate cancer. The man died a few hours later from cardiac arrest.

However, 10 grams correspond to 10,000,000 — ten million micrograms.
This dose is 25,000 times higher than the maximum daily dose of 400
micrograms you would be taking in the protocol.

This means you don’t need to be afraid to take selenium at the
recommended doses, quite the opposite.

Researchers in Beijing, China, investigated older populations. The study
included 208 centenarians and 238 people in their 90s. They discovered
something very interesting: In these centenarians, the levels of some
minerals, like selenium, were higher than normal. 33! It seems selenium, in
the correct dose, does not kill, quite the opposite.

Also, in a study lasting 9 years, researchers at the University of Montpellier
in conjunction with colleagues at the La Colombiere Hospital in France
found that the blood levels of selenium were inversely related to the
likelihood of someone dying.

Those who had the lowest levels of selenium at the start of the study had a
54% greater chance of dying than those with the highest levels. In turn, the
risk of dying specifically from cancer was assessed as being 79% higher in
this group of people with low levels of selenium. 238 [337]

What is the conclusion? If you want to increase your chances of living
longer ensure that your selenium levels are adequate.



How should you supplement selenium?

There are several forms of selenium. Sodium selenite is just one of the
kinds of selenium supplements available, with several online forums
describing experimental anticancer protocols involving high doses of this
form of selenium.

There is also selenium sourced from yeasts. One of these yeasts, called
saccharomyces cerevisiae , also known as brewer's yeast, is placed in an
environment rich in sodium selenite. This causes the yeast to absorb the
selenium and process it, producing a chemical compound containing a type
of selenium that is more bioavailable to humans. 23! This type of selenium
was used in the many of studies mentioned in this book. This form of
selenium has also been shown to be safe even when taken at a dose of 800
micrograms, daily, for several years. 33

But maybe the simplest form of selenium is already in your house.

One study stated that the amount of selenium present in a Brazil nut can
reach up to 30 micrograms. 4% That means if you eat 7 nuts a day you have
the potential to be ingesting 210 micrograms of selenium! I say "potential"
because the final amount of selenium present in the nuts you are eating
depends on several factors, including the quality of the soil on which the
nut was grown.

Another study is even more impressive, demonstrating that Brazil nuts
selenium content can reach up to 159 micrograms. 24! In that case, three of
these nuts would give you 477 micrograms of selenium, more than the
maximum daily dose of 400 micrograms you’d get on the Coimbra
protocol. In turn, a Brazil nut, native to the Brazilian state of Mato Grosso,
may contain only 7 micrograms. These being the only Brazilian states
mentioned in the quoted study.

And what about the effect of Brazil nuts on cholesterol?



Researchers from Santa Maria, Rio Grande do Sul, Brazil, carried out a
study with ten people between the ages of 23 and 34. 22!

Although total cholesterol levels did not change, the researchers observed a
significant drop in LDL levels — the so-called "bad" cholesterol — and an
equally impressive increase in "good" cholesterol — HDL. Even more
impressive is the fact that this positive effect was maintained even after 30
days.

This positive effect was observed after they consumed either 20 grams or
50 grams of Brazil nuts. If we consider that each nut weights about 5
grams, this means that consuming 4 to 10 nuts on a single occasion has the
potential to lower and keep your cholesterol low for at least 30 days.

These images, made available in the clinical study, are worth a thousand
words:

e '"Bad" cholesterol:
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These results lead the researchers to conclude: "Interestingly, the ingestion
of 20 g of Brazil nut determined a more pronounced decrease in LDL-c
levels as well as a higher increase in HDL-c than did 50 g. These results
suggest that eating an average of 4 nuts might be enough to improve the
levels of LDL-c and HDL-c for up to 30 days. " — emphasis added.

And of course, if the goal is cholesterol reduction there are other
supplements, such as pantethine, ¥ a precursor of vitamin B5.



Coenzyme Q10 (Coq10)

Recommended protocol dose: 100 micrograms per day, optionally.
Better taken: With meals. First, because some of the supplements
containing Coq10, provide you with a form that is fat soluble (meaning it
needs to be ingested with some fat). Secondly, because Coq10 is absorbed
in your intestine, hence, a slower intestinal transit, derived from the
ingestion of the molecule along with food, will result in a superior
absorption . 344

Daily total: 100 micrograms.

A cell is like a city, and just as a city needs energy, so does the cell.

In cities, energy is produced in power plants. In our cells, energy is
produced in the mitochondria. How?

When we breathe and eat we are putting energy in the form of oxygen, fat
and glucose inside our bodies. These components are carried by our blood
to each of our cells. After entering the cell, they are taken to the
mitochondria where they are transformed into ATP — the fuel of our body.

This transformation generates waste in the form of water and carbon
dioxide. These waste materials are then expelled through the urine and
respiration in the case of water and only through respiration in the case of
carbon dioxide. This process is similar to the way a car's exhaust system
disposes of the gases resulting from the engine's combustion.

What is the role of coenzyme Q10 in all this?

Coenzyme Q10 is essential for our mitochondria.

Imagine what would happen to your car if you removed the battery. You
would turn the key, and nothing would happen, even though the engine was

intact, and the tank had fuel. Likewise, without coenzyme Q10 the
mitochondria won’t work — not even you try to push it!



Coenzyme Q10 is especially important for our heart cells ¥4 and there is a
direct relationship between the degree of coenzyme Q10 deficiency and the
severity of heart disease. 24¢/

If our heart beats on average 70 times a minute that's over 100,000 beats per
day. This means that our heart cells require a lot of energy. Their
mitochondria are always working, always depending on coenzyme Q10 to
produce energy efficiently. 1247/

In addition, coenzyme Q10 has another important function.

When our mitochondria produce energy they also produce the so-called free
radicals. Again, the illustration of the car engine will help us take the point
home. When fuel enters the engine, it is ignited by an electric spark, which
causes an explosion. This explosion pushes a part of the engine called a
piston.

As you may imagine, all these explosions stress the engine.

Therefore, an engine must be built with quality materials, capable of
enduring all those blasts for years on end. Similarly, when the mitochondria
produce energy this also causes stress in the form of particles called free
radicals.

These free radicals need to be neutralized or they’ll damage the entire
cellular structure. 2% Coenzyme Q10 plays a key role in this by acting as an
antioxidant. 222 Due to all these vital functions, it’s no wonder that
coenzyme Q10 is directly linked to our well-being and health.

Thus, a number of clinical studies 2% have shown a link between coenzyme
Q10 levels and cardiovascular disease. (2511 13521 [3531 [334] [355] [356] Cpenzyme
Q10 deficiency may even be one reason why some people won’t respond to
their heart medication. %7 In addition, a relationship has been found
between coenzyme Q10 and many different health issues, including cancer,

1381 neurodegenerative 1221 13601 (361] 1362] 13831 apq ocular diseases % such as



glaucoma, %! diabetes, ¥ among many other health problems related to
oxidative stress. 3¢7]

Among the list of beneficial effects of this coenzyme is also the protection
against the toxic effects of cyclosporine over the kidneys, 2% an
immunosuppressant drug used to prevent the body from rejecting
transplanted organs.

Thus, supplementation with coenzyme Q10 is especially important for the
person who has heart or neurodegenerative problems.

When it comes time to choose a supplement, we come across two options.
Ubiquinol ' and ubiquinone. What is the difference?

Supplements containing the active form — ubiquinol — are more
expensive but more active in our body. ¥ Supplements containing
ubiquinone are cheaper but more difficult to absorb, ultimately resulting in
inferior results when compared to ubiquinol. 22!

The manufacturers of supplements try to play with the ignorance of the
general public. For example, if you look for "Coenzyme Q10" you will find
bottles with labels that only say "Coenzyme Q10" or "Coq10." Usually,
these contain ubiquinone, the weakest form.

Don’t let yourself be fooled by clever marketing.

Bottles containing ubiquinol will make this clear to you on the label. They
are more expensive than ubiquinone, but if you have a heart problem they
are a better option. Of course, if your budget just allows you to make use of
the cheaper form, ubiquinone, this is better than nothing.






Appendix F

High-Dose Vitamin D Protocol — The
Summary



What's our goal?
e To increase vitamin D levels to the maximum extent possible.
This will give your body the best chances of dealing with the health
problems you are facing.

If you have an autoimmune disease this will mean boosting vitamin
D until the immune system is forced to react by stopping its attack
against its host — you.

How do we know we've reached our goal?

e We have reached our goal when (1) PTH levels are at the lower end
of the reference range and (2) any additional reason for a low
PTH has been ruled out , such as (2.1) high calcium levels or (2.2)
pre-existing hypoparathyroidism.

How should we adjust the amount of vitamin D we

are taking?

e If PTH is not yet at the minimum value allowed by the laboratory
reference range, the daily dose of vitamin D should be increased by
10,000 or 20,000 IU and maintained at that new level until the next
blood tests results.

e If PTH is below the minimum value the dose of vitamin D should be
reduced.

e If calcium is above the reference values, vitamin D may be reduced
or stopped for a few days. Increased attention should be paid to
calcium and fluid intake, and renal function needs to be monitored
even closer.

You can continue with a lower dosage or with the same dosage if it
turns out that the problem was the diet rather than the kidneys.



These adjustments should be made in line with laboratory results and
under proper medical supervision to exclude kidney problems as the
root cause of the higher than normal calcium levels.

What special steps should we take as vitamin D

dosages increase?

e [t is imperative to reduce calcium-rich foods intake . For at least
three reasons:

1. High doses of vitamin D promote high intestinal calcium
absorption and higher bone demineralization.

2. High levels of calcium cause a reduction in PTH levels, which
can give us the false impression that we are already taking the
correct dose of vitamin D.

3. In an attempt to keep calcium levels under control, the kidneys
may become overloaded and, if there’s an insufficient fluid
intake, kidney stones may form.

e [t is vital to drink plenty of water — 2.5 liters (2.64 quarts) of fluids
a day, including juices, teas and other sources — as this will help the
kidneys by decreasing mineral concentration in the renal filtration
channels.

e Take care of your kidneys by drinking “Herbensurina” type teas ,
13721 a5 prescribed by Dr. Manuel Pinto Coelho, who we recall, reports
that he has yet to find a case of vitamin D induced hypercalcemia in
his clinical practice — or an equivalent tea available in your area
since this formulation is from a laboratory based in Spain, in Europe.
Thus, for your reference while in the search for a similar tea,
Herbensurina tea is composed of:

1. Herniaria Glabra ( Herniaria glabra L. ) (Whole plant) 1 gram
per sachet.

2. Agropyron repens (L.) P. Beauv. (thizome) 0.25 grams per
sachet.



3. Horsetail ( Equisetum arvense L. ) (sterile stems) 0.15 grams
per sachet.

4. Elderflower ( Sambucus nigra L. ) (flowers) 0.1 grams per
sachet.

You can’t lead a sedentary life. A sedentary lifestyle will not
stimulate your bones to reabsorb calcium, which will cause an
unnecessary loss of bone density. It is therefore essential to exercise
and to walk . If your doctor agrees, you can take a bone
densitometry test , repeated at the end of each year in the protocol,
to ensure that your bone density stays within a healthy range.

Vitamin K2 is an extra helper. It stimulates your bones to absorb
calcium and should be taken at least at a dose of 100 micrograms per
10,000 IU of vitamin D. The independent investigator Jeff T. Bowles
recommends 200 mcg of vitamin K2 MK-7 with 1,000 mcg of
vitamin K2 MK-4 per 10,000 IU of vitamin D.

You should be aware of the symptoms of hypercalcemia .
Hypercalcemia should be treated with a total or partial reduction of
vitamin D supplementation, or even bisphosphonates — administered
under qualified medical supervision.

Proper medical follow-up and regular blood and urine tests are of
equal importance. At the very least you should be regularly testing:

1. Vitamin D. To access your risk hypercalcemia risk, especially
after your levels rise to 100 ng/mL or higher.

2. PTH. Fundamental to understanding if your body is reacting to
vitamin D or not.

3. Blood calcium (total and ionized). Vital to ensure that you
aren’t at risk for hypercalcemia and to cross-reference with the
PTH result to check for any signs of hypoparathyroidism (low
calcium and low PTH) or hyperparathyroidism (high calcium
and high PTH). Also, knowledge of your calcium levels will



allow you to evaluate if a low PTH result is a potential false
positive or not.

4. 24-hour urine calcium. Essential for checking the state of
your kidneys and your potential for developing kidney stones.

Ideally , we will do regular tests — every 2 months according to
some doctors or even every six months in Dr. Coimbra's protocol —
to more than 20 parameters that will ensure that all key organs and
metabolites are within the expected range — as defined in Chapter 5,
and in greater detail in Appendix D .

Take extra supplements , in addition to vitamin K2, including at a
minimum:

1. Vitamin B2 (50 to 100 milligrams, 4 times per day).
2. Magnesium chloride (125 to 250 milligrams, 4 times per day).

In ideal situations, where your budget allows, we will include each of
the supplements listed in Chapter 5 , within the dosages
recommended there.

Talk to your doctor if you are taking any drugs that may influence
coagulation, such as anticoagulants or the pill, due to vitamin K2 and
its potential to be converted into vitamin K1.

Talk to your doctor if you are taking any drugs that affect the
metabolism of vitamin D, such as antacids, cortisone and its
derivatives or any of the nephrotoxic drugs listed in Appendix G .
Whenever possible look for alternative drugs without these side
effects — if they are available.






Appendix G

59 Drugs That Can Hurt Your
Kidneys And Ruin Your Chances of
Staying on The Protocol



According to a study published in the Journal of Renal Injury Prevention in
2015, 372 the most common toxic drugs for the kidneys are:

Medication Drug category Renal toxicity
Acetaminophen  |Non-narcotic analgesic  |Chronic interstitial nephritis, acute tubular necrosis
Carbonic-anhydrase
Acetazolamide inhibitor Proximal renal tubular acidosis
Acyclovir Antiviral Acute interstitial nephritis, crystal nephropathy
Allopurinol Hypouricemic agent Acute interstitial nephritis
Aspirin Non-narcotic analgesic  |Chronic interstitial nephritis
Amitriptyline Antidepressant Rhabdomyolysis
Aminoglycosides |Antimicrobial Acute tubular necrosis
Amphotericin B |Antifungal Acute tubular necrosis, distal renal tubular acidosis
Angiotensin-
converting enzyme
inhibitors (ACEI) |Antihypertensive Acute kidney injury
Angiotensin
receptor blockers
(ARB) Antihypertensive Acute kidney injury
Benzodiazepines |Sedative-Hypnotic Rhabdomyolysis
Beta lactams Antimicrobial Acute interstitial nephritis
Carbenicillin Antimicrobial Metabolic alkalosis
Cephalosporin Antimicrobial Acute tubular necrosis
Hyponatremia, syndrome inappropriate ADH
Chlorpropamide  [Sulfonylureas secretion
Cimetidine Gastrointestinal Acute interstitial nephritis
Cisplatin Antineoplastic Chronic interstitial nephritis
Clopidogrel Antiplatelet Thrombotic microangiopathy
Cocaine Narcotic analgesic Rhabdomyolysis

Contrast agents

Contrast medium

Acute tubular necrosis

Cortisone Corticosteroid Metabolic alkalosis, hypertension
Cyclophosphamide | Antineoplastic Hemorrhagic cystitis

Acute tubular necrosis, chronic interstitial nephritis,
Cyclosporine Immunosuppressive thrombotic microangiopathy
D-penicillamine  |Antirheumatic Nephrotic syndrome
Diphenhydramine |Antihistamine Rhabdomyolysis




Furosemide

Loop diuretic

Acute interstitial nephritis

Ganciclovir Antiviral Crystal nephropathy

Gold Na

thiomalate Antiarthritic Glomerulonephritis, nephrotic syndrome
Haloperidol Antipsychotic Rhabdomyolysis

Indinavir Antiviral Acute interstitial nephritis, crystal nephropathy
Interferon-alfa Antineoplastic Glomerulonephritis

Lansoprazole Proton pump inhibitor Acute interstitial nephritis
Chronic interstitial nephritis, glomerulonephritis,
Lithium Antipsychotic rhabdomyolysis
Methadone Narcotic analgesic Rhabdomyolysis
Methamphetamine |Psychostimulant Rhabdomyolysis
Methotrexate Antineoplastic Crystal nephropathy
Mitomycin-C Antineoplastic Thrombotic microangiopathy

Naproxen

Nonsteroidal anti-
inflammatory

Acute and chronic interstitial nephritis, acute tubular
necrosis, glomerulonephritis

Omeprazole

Proton pump inhibitor

Acute interstitial nephritis

Pamidronate acid

Bisphosphonate,
osteoporosis prevention

Glomerulonephritis

Pantoprazole Proton pump inhibitor Acute interstitial nephritis

Penicillin G penicillin Glomerulonephritis

Pentamidine Antimicrobial Acute tubular necrosis

Phenformin Hypoglycemic Lactic acidosis

Phenacetin Non-narcotic analgesic  |Chronic interstitial nephritis

Phenytoin Anticonvulsant Acute interstitial nephritis, diabetes insipidus
Probenecid Uricosuric Crystal nephropathy, nephrotic syndrome
Puromycin Antimicrobial Nephrotic syndrome

Quinine Muscle relaxant Thrombotic microangiopathic

Quinolones Antimicrobial Acute interstitial nephritis, crystal nephropathy
Rifampin Antimicrobial Acute interstitial nephritis

Ranitidine Gastrointestinal Acute interstitial nephritis

Statins Lipid-lowering Rhabdomyolysis

Sulfonamides Antimicrobial Acute interstitial nephritis, crystal nephropathy
Tacrolimus Immunosuppressive Acute tubular necrosis

Tetracycline Antimicrobial Acute tubular necrosis




azides Diuretic Acute interstitial nephritis

Tolbutamide Hypoglycemic Nephrotic syndrome

Vancomycin Antimicrobial Acute interstitial nephritis

Are you taking any of these medications?

If it has been prescribed by your doctor and is a drug that you must take
every day talk to him about the possibility of replacing it with a drug that is
less toxic to the kidneys. If this isn’t possible, be sure to be even more
zealous about liquid ingestion to try and keep the drug concentrations in
your kidneys as small as possible. More water being ingested equals fewer
drug molecules per volume of liquid moving across your kidneys.

If the drug has not been prescribed, such as acetaminophen, talk to your
pharmacist about an alternative that does not harm your kidneys as much.

Remember: It is dangerous to stop taking a drug that has been prescribed
by your doctor for a specific illness. This does not mean that you should
take everything that is blindly prescribed to you. Why? Because taking
medications is one of the leading causes of death in the United States. Half
of these deaths are the result of taking drugs as prescribed by the doctor .
3741 So try to be balanced and talk to your doctor about what drugs you
really need to be taking.

Once you feel better, ask the doctor to adjust your dose accordingly.



Appendix H

Do You Remember?



As promised in the introduction, this final Appendix contains a compilation
of all the "Do you remember?" sections and its purpose is twofold.

First, it is very useful to be able to quickly review and recall the most
important concepts in the book. This means you won’t need to reread the
entire book to find the key points. Secondly, this Appendix gives you a
quick outline you can use as the basis for a conversation with a doctor or
with another person interested in learning more about vitamin D, vitamin
K2 and the experimental protocols.

Happy recap!



Introduction

Questions:
A. Is vitamin D, a vitamin or a hormone?
B. In a nutshell, what is a hormone?

C. A hormone has the same effect in all the cells receiving it? Give an
example.

D. Why is Vitamin D often called the super hormone?



Answers:

A. Vitamin D, in its active form, is actually a hormone and not a
vitamin.

B. A hormone is a molecule the body uses to send messages to its cells.

C. Each cell reacts to each hormone differently, depending on the
instructions stored in our genetic code, or DNA.

For example, adrenaline is a hormone that stimulates the lungs and
the heart while concurrently instructing the stomach cells to stop
producing protective mucus.

D. Vitamin D is considered a super hormone because it seems to
positively affect the entire human body.



Chapter 1

No, Vitamin D is Not Harmless
Questions:
A. What is the function of the parathyroid glands?
B. What is the role of PTH?

C. Besides the parathyroid glands, which other organ helps with calcium
regulation?

D. How does vitamin D influence calcium absorption in the small
intestine?

E. What is the effect of a high dose of vitamin D on bone tissue?
F. What are the dangers associated with Vitamin D supplementation?

On the next page you will find the answers.



Answers:

A. The parathyroid glands protect us from low blood levels of calcium
by producing more PTH in response to a drop in calcium levels. By
contrast, when calcium levels increase they produce less PTH.

B. PTH is a hormone with a double function: it stimulates bone tissues
to release more calcium while concurrently stimulating the kidneys to
activate more vitamin D.

C. The kidneys.

D. Vitamin D stimulates the intestine to absorb more calcium from
foods.

E. High doses of vitamin D further stimulate bone calcium release.
F. Taking high doses of vitamin D on a continuous basis may cause

blood calcium levels to rise too much, causing hypercalcemia to
develop.



Chapter 2

Why Supplement With High Vitamin D Doses?

Questions:

A. Despite the enormous technological advances in diagnostics, what
problem remains in the field of neurology?

B. Why are most doctors unaware of the latest clinical findings related
to the use of high-dose vitamin D therapy?

C. What were the findings some doctors uncovered as they engaged in
more detailed research on the therapeutic value of vitamin D?

D. What’s Dr. Coimbra success rate with patients suffering from
Multiple Sclerosis?



Answers:

A. Existing official treatment options help relieve symptoms and make
the diseases progress more slowly. Yet, most of the times, they don’t
offer much hope beyond that.

B. Because these studies haven't gained worldwide attention and
approval within the medical ecosystem.

C. Some doctors who dug deep into scientific databases found a clear
pattern revealing the therapeutic potential of vitamin D in
autoimmune disease processes.

D. 95% go into complete remission, 5% report improvement but not
complete remission.



Chapter 3

Why Isn’t high-dose vitamin D Common Medical
Practice Yet?

Questions:
A. Why can we say a disease is an emergent process?
B. How can we cure any disease?
C. What is the problem with many promising clinical trials?

D. Why does it take so long for a doctor to start prescribing a treatment
that has shown promise in the treatment of humans?

E. Why isn’t the use of high doses of vitamin D a common medical
practice?



Answers:

A. A disease is an emergent process because it can only continue for as
long as all the factors contributing to its development remain present.

B. To cure any disease, we "only" need to discover how to influence
enough parts of the processes contributing to its maintenance.

C. The problem with many promising studies is that the results obtained
in laboratory tests involving animals don't translate to humans in the
same way.

D. A physician is trained to follow pre-established protocols. Doing so
protects them from criminal prosecution.

E. The use of high doses of vitamin D isn’t a common medical practice
because there aren’t enough clinical studies to satisfy all the
requirements of the medical community, like double-blind, placebo-
controlled trials. For these reasons, high-dose vitamin D therapy isn’t
part of the official medical protocols yet.



Chapter 4

Dispelling the Confusion Between D2, D3,
Micrograms and International Units

Questions:
A. What is the difference between Vitamin D2 and Vitamin D3?
B. 11U of vitamin D is equivalent to how many micrograms?
C. 1 Microgram of Vitamin D equals how many IU?

D. In the United States, what is the recommended daily allowance set for
vitamin D?

E. What is the commonality between autoimmune diseases and what
sets them apart?

F. What is the basic logic behind high-dose vitamin D therapy?



Answers:

A. Vitamin D2 must be further transformed into vitamin D3 before being
used by the body. This extra step means the body has more difficulty

using vitamin D2 than vitamin D3.
B. 11U of vitamin D is equivalent to 0.025 mcg.
C.1 mcg of vitamin D is equivalent to 40 IU.

D. The recommended daily allowance in the United States is 600 IU (15
mcg) for an adult aged 70 or younger, and 800 IU (20 mcg) for

anyone older.

E. All autoimmune diseases are caused by an immune system gone mad.

The difference is in the tissue or organ being attacked.

F. In high-dose vitamin D therapy, the dosage is gradually increased
until the blood concentration of vitamin D is sufficiently high to exert

control over the immune system.



Chapter 5

How to Supplement High Doses of Vitamin D
Safely?

Questions:

A. What is the safe vitamin D upper limit according to most vitamin D
experts?

B. What are the 6 steps to sunbathe safely and effectively?
C. What are the 6 steps to supplement vitamin D safely and effectively?
D. What is the vitamin D starting dose used in experimental protocols?

E. What is the variation in the dose of vitamin K2 used in experimental
protocols?



Answers:

A. The general accepted vitamin D upper limit among vitamin D experts
is 10,000 IU, or 250 micrograms.

B. The six steps to sunbathe safely and effectively are: (1) Going out
into the sun. Afterall, glass blocks UVB. (2) Choosing the best time
interval, between 11:00 am and 3:00 pm. (3) Don’t cover your entire
body with clothes. Clothes block UVB radiation just like glass does.
(4) Don’t wear sunscreen. (5) Sunbath for just long enough for your
skin to start turning pink. As a general rule of thumb this means
sunbathing for half the time it would take sunlight to burn your skin.
(6) Take a bath only a few hours after sun exposure.

C. The six steps to supplement vitamin D safely and effectively are: (1)
Start with 10,000 IU per day. (2) Test your kidneys by measuring 24-
hour urinary calcium and checking your blood levels of calcium,
PTH and vitamin D with the 25(OH)D or 25-hydroxycholecalciferol
test. (3) Understand the goal isn’t just to increase vitamin D blood
levels. Your focus is lowering blood PTH levels to the minimum
allowed by the reference range. (4) Reduce consumption of calcium,
increase the consumption of water and seek to lead a physically
active life without too much stress. (5) Supplement at least with
vitamin K2, vitamin B2 and magnesium chloride. (6) Repeat the
blood tests periodically and adjust your vitamin D and vitamin K2
doses accordingly.

D. The base dosage used on experimental protocols is 1,000 IU of
vitamin D per kilogram of body weight (1,000 IU per 2.20 pounds).
This dosing is then either increased or decreased according to lab
results.

E. The common dose of vitamin K2 used is of 100 mcg per 10,000 IU of
vitamin D. Although in some cases it can get much higher. The
independent researcher Jeff T. Bowles recommends 200 mcg of



vitamin K2 MK-7 taken together with 1,000 mcg of vitamin K2 MK-
4 per 10,000 IU of vitamin D.



Chapter 6

Vitamin D and the Immune System — the science
behind high-dose therapy

Questions:
A. What is inflammation?
B. What are the positive aspects of the inflammatory response?
C. What are the negative aspects of the inflammatory response?
D. How do immunosuppressants drugs work?

E. What is the name of the white blood cell responsible for stopping the
inflammatory response?

F. How does vitamin D differ from immunosuppressants in its
mechanism of action?



Answers:

A. When it detects an intruder, or a cell of the body that needs to be
destroyed — like a cancer cell — the immune system produces
chemicals aimed at destroying the enemy while at the same time
stimulating the body to send more blood and fluids to the area.

B. The extra blood and fluids reaching the affected area carry with them
nutrients and platelets, which promotes healing, and more immune
cells. In addition, extra fluids serve as a blockade against the
propagation of intruders.

C. Inflammatory cytokines and other chemicals released during an
extended inflammatory response cause irritation and damage to the
surrounding healthy tissues.

D. Immunosuppressant drugs attempt to interrupt the chain of events
that leads to the activation of a full-blown inflammatory response.

E. The white blood cell responsible for stopping the inflammatory
response is called regulatory T cell.

F. Vitamin D enhances the communication within the immune system
and promotes the production of regulatory T cells.



Chapter 7

Vitamin K2 — Making Friends With The Unknown

Healer

Questions:

A.

B.

What is the function of vitamin K17?
What is the relationship between vitamin K1 and calcium?

What is the function of vitamin K2?

. What is the relationship between vitamin K2 and calcium?

. What is the difference between vitamin K2 MK-4 and vitamin K2

MK-77?



Answers:

A. Vitamin K1 is an essential molecule in the blood clotting cascade. It
has a format that fits the clotting factors and modifies them to allow
them to attach to calcium. It's as if vitamin K were a master key, and
each of the coagulation factors had a lock requiring vitamin K to
come in to unlock some of their functions.

B. Vitamin K1 activates the calcium binding property of coagulation
factors. Without the action of vitamin K1, coagulation factors would
be unable to remain on the surface of the phospholipid table.

C. Vitamin K2 is responsible for activating osteocalcin and MGP,
allowing them to interact with calcium.

D. Osteocalcin is present in bones and teeth and MGP is present in soft
tissues. When vitamin K2 activates MGP, this causes calcium to leave
our soft tissues. When vitamin K2 activates osteocalcin, this causes
calcium to bind to our bones. Thus, vitamin K2 acts as a calcium
carrier of sorts, removing calcium from where it shouldn’t be and
taking it to where it's needed.

E. The difference is in the source and format of the molecule. Vitamin
K2 MK-4 is found mainly in animal products. Vitamin K2 MK-7 is
found in foods that suffered bacterial fermentation. Due to their
differences in format, vitamin K2 MK-7 is better absorbed and stays
detectable in the human body for longer periods of time.



Chapter 8

Is Vitamin D Superior to Antidepressants?

Questions
A. What is the stress response?

B. What is the relationship between depression and...
a. ...adrenaline?

b. ...serotonin?
C. ...norepinephrine?
d. ...dopamine?
e. ...vitamin D?

C. What were the vitamin D doses used in clinical studies and with what
result?



Answers:

A. The stress response is an emergency mode designed to transform our
body into a fleeing or fighting machine, a sort of superhuman mode.
Several hormones and neurotransmitters work together so that our
bodies place any non-essential processes in standby, while at the
same time prioritizing survival related mechanisms.

B. The relationships are as follows:

a. Adrenaline is one of the hormones responsible for the

activation of the stress response. Under the effect of adrenaline,
our heart beats faster, our breathing rate increases, and nutrient-
rich blood and oxygen are diverted from the stomach, and other
momentarily nonessential organs, towards the muscles to
increase our chances of survival. If the stress response remains
active for too long it will cause the depletion of our body's
resources and deregulate serotonin, dopamine and
norepinephrine levels, causing a negative effect felt strongly on
the brain.

b. Serotonin controls our ability to obsess on a subject. Low

levels make us get caught in a subject. High levels help us
relax. In depression, serotonin drops, making it difficult for us
to stop thinking about our problems.

. Norepinephrine is essential for the proper functioning of the

nervous system. When its levels drop, thinking and moving
becomes harder. A point may come where simple movements
seem colossal tasks. Low enough norepinephrine levels are
responsible for the onset of psychomotor retardation. Really
low levels of this key chemical can render a person unable to
get out of bed. All these are typical symptoms of deep
depression.

. Dopamine is the chemical of pleasure. When a person enters a

state of depression he will have a hard time feeling any



pleasure, this is because the metabolism of dopamine is
affected by the underlying root causes of depression.

e. Vitamin D can modify the whole axis of organs and glands
responsible for the activation and management of the stress
response and of our hormones and neurotransmitters. Thus,
vitamin D plays a fundamental role in the development and
treatment of depression.

C. In clinical studies, doses of vitamin D varied between 400 and 18,400
IU. The results observed showed that vitamin D had at least the same
effect as antidepressants — without the side effects.



Chapter 9

Vitamin D and Autism

Do you remember?

Questions:
A. What is autism?
B. What is Asperger’s syndrome?

C. What is the relationship between vitamin D and autism?



Answers:

A. Autism is a disorder affecting the development of the nervous
system, including the brain, where several areas, notably those related
to socio-emotional processing, don't develop in a typical way. This
atypical development manifests itself in the form of atypical
behaviors and attitudes. Autism exists on a spectrum, meaning that
one can be more or less autistic depending on the severity of their
difficulties processing socio-emotional information, among other
behavioral and psychological factors.

B. Asperger's syndrome is a mild form of autism, characterized by a
brain with difficulties processing nonverbal information. Someone
with Asperger’s syndrome can be mistakenly assumed to be arrogant
or uninterested in others and their feelings.

C. Recent clinical studies have shown that supplementation with vitamin
D can reduce the symptoms of autism. Also, recent research shows
that if this supplementation is provided to the woman while she is
still pregnant, the chances of her child being born with autism
decreases.



Chapter 10

Vitamin D and Vitamin K2 Against Cancer
Questions:
A. What are the 10 key hallmarks of a cancer cell?

B. Why do vitamin D and vitamin K2 have such a significant effect on a
person's chances of getting cancer?



Answers:

A. A cancer cell has 10 key characteristics:

a. the development of the capacity to allow itself to divide;

b

the ability to ignore external instructions to stop dividing;

the loss of the ability to self-destruct;

. the development of the capacity to exceed its own

multiplication limit;

the development of the ability to convince the body to give it
more nourishment by means of angiogenesis;

the acquisition of the ability to abandon the tumor site and
enter the bloodstream;

. the ability to convince the immune system to help the cancer

cells in their growth efforts;

. the development of the ability to pretend to be a healthy cell;

genomic instability, that is, constant genetic mutation;

. the dependence on the fermentation of glucose as a source of

cellular energy, which in turn provides the cancer cell with the
necessary raw material to build new versions of itself.

Although all these 10 characteristics may not be present, if the cancer
is left untreated, all of them will have the tendency to manifest.

B. Both vitamin D and vitamin K2 affect several of the characteristics
that define a cell as cancerous. In addition, they achieve this in a
synergistic manner, by exerting their effect in different ways.






Chapter 11

Heart Disease, Osteoporosis and Autoimmunity Were
Just the Beginning: Asthma, Type 1 and Type 2
Diabetes, the Flu, Cold, Fibromyalgia, and Chronic

Pain — No Stone Is Left Unturned

Questions:

A.

B.

What is asthma?
What is the relationship between vitamin D and asthma?
What is type 1 diabetes?

What is the relationship between vitamin D and type 1 diabetes?

. What is type 2 diabetes?

. What is the relationship between vitamin D and type 2 diabetes?

What is the relationship between vitamin D and respiratory tract
infections?

What is the relationship between vitamin D and fibromyalgia and
other diseases involving chronic pain of unknown origin?



Answers:

A. Asthma is the chronic inflammation of our airways along with a
tissue hypersensitivity to invading particles and microorganisms.

B. Vitamin D promotes a reduction of symptoms. This is because it acts
as an immunomodulator, decreasing tissue hypersensitivity.

C. Type 1 diabetes is characterized by the inability of insulin-producing
beta cells to fulfill their role. Usually, this happens because the
immune system is attacking and destroying these cells. In other cases,
a genetic problem is at the root of the problem.

D. When supplemented shortly after birth, vitamin D dramatically
reduces the chances of Type 1 diabetes developing.

E. In type 2 diabetes several factors come into play, with beta cells
ending up being damaged by an increased in blood glucose. On the
one hand, regular cells become insensitive to insulin, thus requiring
beta cells to produce more and more of this hormone. On the other
hand, beta cells keep running out of insulin, striving to keep up with
the demand for more of this hormone. At the same time, the liver
regards low insulin as a sign that glucose must be low, thus releasing
its blood sugar reserves. Sugar levels rise more and more to the point
of damaging various areas of the body, including the beta cells
themselves — perpetuating a vicious cycle of destruction.

F. Vitamin D decreases the chances of developing type 2 diabetes. It's
known that, along with vitamin K2, vitamin D increases cells'
sensitivity to insulin. It's also noteworthy how the chances of
developing type 2 diabetes are inversely proportional to your blood
levels of vitamin D.

G. Vitamin D stimulates the immune system to attack real invaders like
bacteria and viruses. Although it does not make us immune to colds



and to the flu, vitamin D reduces their incidence.

. There seems to be a link between vitamin D deficiency and
fibromyalgia and chronic pain. In addition, in the case of the
muscular and skeletal pain of autoimmune or inflammatory origin,
vitamin D is the treatment of choice due to its rate of remission in the
order of 95% obtained by the protocol of Dr. Coimbra in his clinical
practice.



Chapter 12

Vitamin D and Vitamin K2 — Risks, Benefits and
Secrets

Questions:
A. What are the risks of vitamin D?
B. What are the risks of vitamin K27?
C. What are the benefits of vitamin D?
D. What are the benefits of vitamin K27?

E. What are the secrets of Vitamin D and Vitamin K2?



Answers:

A. The fundamental risks of vitamin D supplementation involve (1) an
increase in blood calcium levels, (2) bone decalcification and (3) an
excessive suppression of the parathyroid gland.

B. Vitamin K2 supplementation is accompanied by the theoretical risk
of (1) an excessive reduction in blood calcium levels and of it (2)
being converted to vitamin K1 — which could greatly harm someone
under anticoagulant drug therapy.

C. Vitamin D appears to positively influence most, if not all,
degenerative processes in our body.

D. Vitamin K2 is key to a good calcium metabolism. In addition, it has
the extraordinary role of providing an extra safety layer regarding the
use of higher doses of vitamin D.

E. One of the secrets is the synergistic relationship between vitamin D
and vitamin K2. In addition, experimental protocols and several
clinical studies have uncovered many other secrets regarding the
ability of vitamin D to prevent, stop and even reverse some
degenerative diseases.

Other secrets involve the steps required to use the Sun, and
supplementation, as a safe source of vitamin D. In the case of the
Sun, these steps involve the hours you get out to get the sunlight and
the care you must take to not take more sun than your skin can
handle. In the case of supplementation, much care must be taken in
avoiding calcium-rich food, maintaining a daily intake of 2.5 liters of
fluids and keeping in mind the need for physical exercise and
cofactor supplementation.
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SPECTRUM DISORDERS

TIACO HENRIQUES

Do you think autism is hard to understand?


https://www.amazon.com/dp/B07G9LRC5D

Then this book will surprise you. Why?

Because this book was written in an easy-to-understand language. Through
simple illustrations and comparisons, you will understand the answer to the

following questions:

¢ How does the autistic brain work?

e How does someone with autism see the world and experiences
thoughts, emotions and sensations?

e What's the right way to teach complex ideas to someone with autism?

e How to teach emotional intelligence and empathy to a person
with autism?

e How do you teach them to deal with their own emotions and the
emotions of other people ?

e What strategies can someone with autism use to deal with bullying
and aggressive people?
e What are the real special needs of autism?

e What are the appropriate ways to meet these needs?

e What is sensory hypersensitivity and how can you use this
knowledge to avoid many nervous breakdowns and panic attacks?

e What is stimming and what is the hidden message behind repetitive
movements?

e What causes a meltdown, how to predict it and how to get through it
quickly?



Why is vitamin D supplementation vital for brain development
during the first years of life?

What are favorite people and how can you become one?
What 4 supplements , including vitamin D, have been shown to
improve the symptoms of autism in clinical studies published in

scientific journals?

What are their appropriate dosages and possible side effects?



The higher the degree of autism someone has, the greater the dedication
needed to apply these pieces of advice. However, this book guides you step-

by-step, using many examples written in an easy-to-understand language.

What's more, if you have Asperger's Syndrome, this book will help you

understand how your brain works and how you must adjust your daily

routines to reduce your anxiety and lead a better life.

Based on his extended association with people with autism and an extensive
research in the scientific literature, biographical reports and reference
works, Tiago Henriques — independent author, researcher and educator —

guides you through each of the unique characteristics of the autistic

mind, their special needs, and the right strategies to meet each one of
those needs.

Both Kindle and paperback editions are available at Amazon:

e Amazon.com: www.amazon.com/dp/B07G9L.RC5D
e Amazon.co.uk: www.amazon.co.uk/dp/B07GS9L.LRC5D

Did you know?

This book was translated and published independently. That means there is
no publisher behind. This has its advantages, but one fundamental
disadvantage is that there is no national marketing campaign promoting this
book.


http://www.amazon.com/dp/B07G9LRC5D
http://www.amazon.co.uk/dp/B07G9LRC5D

How can you help?

If you enjoyed this exploration on the secrets of vitamin D and believe in
the value of the information provided, what do you think about leaving a
review on Amazon? Your words will help others understand the benefits

they can reap from the information contained in this book.

You can find the book page here:

e Amazon.com: www.amazon.com/dp/BO7E7L.PWMI,
e Amazon.co.uk: www.amazon.co.uk/dp/BO7E7L.PWMI,

On the other hand, if there’s any information that you don’t agree with or if
you need additional information, feel free to contact me at:

e TiagoHenriques@ VitaminDAnswers.com

Also, if you know about a case study or published clinical trial or another
relevant piece of information you’d like to share with me, please do so.

Finally, any tips on how to improve the quality of this translation would be
greatly appreciated so feel free to send me your valuable insights.

Contact me using the above email address and I’d be more than happy to
read your kind words.

To conclude, I do have a Portuguese YouTube channel where you can find
instructional videos in a whiteboard animation style. Also, I’ve published
more research and educational material on Udemy and Amazon. However,
these are currently available exclusively in Portuguese.

I have plans to eventually translate my works into English and other
languages. It’1] all be possible thanks to people like you. So, let me show
my appreciation for the time you took to analyze this work.


http://www.amazon.com/dp/B07F7LPWML
http://www.amazon.co.uk/dp/B07F7LPWML
https://www.youtube.com/c/CienciaDesenhada

I hope this valuable research can make a real difference in your health and
quality of life.

Let me know how it goes for you,

Tiago Henriques
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