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About the book

In "Vitamin K2 and the Calcium Paradox,” Dr. Kate Rhéaume-Bleue
unravels the groundbreaking connection between vitamin K2 and calcium
metabolism, offering a compelling insight into how this often-overlooked
nutrient plays acritical role in maintaining heart health and preventing
osteoporosis. By challenging the conventional wisdom surrounding calcium
supplementation, she reveal s that without adequate levels of K2, calcium can
accumulate in arteries instead of bones, leading to serious health
repercussions. This enlightening exploration not only debunks myths
perpetuated by mainstream health advice but also empowers readers to take
control of their health by understanding and optimizing their nutrient intake.
Diveinto this eye-opening book to discover how adjusting your diet and

lifestyle could profoundly impact your wellbeing and longevity.
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About the author

Kate Rhéaume-Bleue is a renowned naturopathic doctor and a passionate
advocate for optimal nutrition, particularly in the context of bone health and
heart wellness. With a strong educational background in naturopathic
medicine and extensive experiencein clinical practice, Dr. Rhéaume-Bleue
has dedicated her career to exploring the pivotal roles of vitamins and
minerals in human health. Sheis particularly well-known for her research
and insights into the often-overlooked vitamin K2, which she arguesis
essential for proper calcium utilization in the body, thus addressing critical
health issues related to bone density and cardiovascular function. Through
her writing and public speaking engagements, she aims to educate and
empower individuals to take charge of their health through informed dietary

choices.
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Chapter 1 Summary: The Calcium Paradox

Chapter 1. The Calcium Paradox

In April 2011, a groundbreaking study published in the British Medical
Journal startled the medical community with its revelations about calcium
supplementation. Researchers found that women who took calcium
supplements to prevent osteoporosis faced a significantly increased risk of
heart disease, including atherosclerosis, heart attack, and stroke—suggesting
the risks outweighed any potential benefits to bone health. This study
highlighted atroubling irony: for every three bone fractures prevented by

calcium, two more cardiovascular events occurred in the same population.

This alarming paradox confounded many health-conscious individuals and
medical professionals alike. If calcium is essential for bone health, does that
mean we should avoid it entirely? The discourse around calcium
supplements became muddled, with critics asserting that these studies raised
more questions than they answered. Instead of simply asking if calcium
supplements are safe, it’s crucial to examine how the body can safely direct
calcium to bones where it’ s needed and away from arteries where it can do
harm. The often-misunderstood fat-soluble vitamin K2 emerges as a key

player in this dynamic.
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The "Calcium Paradox" refers to the simultaneous calcium deficiency in our
bones and excess calcium in our arteries, which contributes to osteoporosis
and heart disease—two major health concerns affecting both women and
men. Despite the fear around cal cium supplements, simply telling
individuals to stop taking them overlooks the vital role calcium playsin our
bone health. K2 facilitates proper calcium metabolism by ensuring calcium
depositsin bones instead of soft tissues like arteries, helping to prevent

conditions such as heart disease while strengthening bones.

Osteopor osis Overview: Calcium Deficiency

Osteoporosis is characterized by decreasing bone mineral density leading to
fragile bones and an increased risk of fractures. It is most prevalent in older
adults, particularly postmenopausal women, due to hormonal changes that
accelerate bone loss. Notably, osteoporosis often remains undiagnosed until
afracture occurs, which can significantly impair quality of life, sometimes
leading to fatalities. Traditional treatments, such as bisphosphonates, aso
carry risks, leading many experts to question whether the perceived solution
Is actually addressing the underlying problem—a misconception that

osteoporosis stems solely from calcium deficiency.

In reality, bone health is determined by a dynamic balance of bone

remodeling; new bone formation must keep pace with the resorption of old
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bone. Factors influencing bone health include genetics, physical activity, and
vital nutrient levels—particularly vitamin K2, which actively assistsin

calcium utilization and metabolism.

Atherosclerosis Overview: Calcium Excess

Conversaly, atherosclerosis—a form of cardiovascular disease—entails the
buildup of calcium-rich plague in the arteries, narrowing them and impeding
blood flow. This process often goes unnoticed until severe health issues
emerge, such as heart attacks, which claim a significant number of lives each
year. Traditional dietary guidelines aimed at reducing heart disease risks
tended to focus on saturated fat intake but failed to consider the role of
vitamin K2, which has been implicated in preventing both atherosclerosis

and its grave complications.

Research supports that a high intake of dietary K2 correlates with reduced
incidence of arterial calcification and heart disease, suggesting K2's vital
role in cardiovascular health. The essential interplay between vitamins K2
and D further complicates the conversation, as vitamin D facilitates calcium
absorption but, without K2, can lead to excessive calcium accumulation in

arteries rather than bones.

Thus, the health-promoting relationships among these vitamins underline
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that while vitamin D is vital for health, its benefits may be compromised
without adequate vitamin K2 to guide calcium properly.

The Role of Vitamin K2 in Calcium Metabolism

Vitamin K2 iscritical for enabling various proteinsto bind calcium,
including osteocalcin (which draws calcium into bones) and matrix gla
protein (which helps remove calcium from soft tissues). When vitamin K2 is
insufficient, these proteins become inactive, leading to calcium
misplacement and a worsening " Calcium Paradox," contributing to both

bone weakening and arterial calcification.

Moreover, the broader implications of vitamin K2 go beyond bone and heart
health, hinting at its roles in diabetes management and reproductive health,
connecting its deficiency with various conditions such asinfertility, cancer,
and more. The discovery that many individuals are vitamin K2 deficient
clarifies why both osteoporosis and cardiovascular disease remain prevalent

despite our effortsto increase calcium and vitamin D intake.

In summary, the emerging consensus is that vitamin K2 provides a crucial
remedy to address the Calcium Paradox. Instead of fearing calcium
supplementation, understanding and ensuring adequate vitamin K2 intake

could help restore balance, promoting bone density while preventing
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cardiovascular disease. Continuing through the book promises to unravel the
intricate rel ationships between these nutrients and their collective impact on
our health.
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Critical Thinking

Key Point: Vitamin K2 is essential for proper calcium metabolism.
Critical Interpretation: Imagine a world where you no longer have to
choose between strong bones and a healthy heart; where you can
confidently embrace both with asimple shift in your dietary choices.
The revelation that vitamin K2 plays a crucial rolein directing
calcium to your bones, while preventing it from accumulating in your
arteries, transforms the way you think about your health. By
incorporating foods rich in this vital nutrient, you empower your body
to achieve a harmonious balance, promoting not only bone density but
also cardiovascular well-being. This knowledge inspires you to take
proactive steps towards a healthier lifestyle, fueling your journey with

the understanding that the right nutrients can make all the difference.
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Chapter 2 Summary: The Undiscovery and Rediscovery
of Vitamin K2

## Chapter 2: The Undiscovery and Rediscovery of Vitamin K2

Vitamin K2 is often viewed as a new nutrient, but its discovery dates back
nearly seventy years, yet misconceptions lingered for decades. This chapter
traces the story of vitamin K2, highlighting how initial misunderstandings
clouded its unique benefits and food sources, and how common deficiency

symptoms were overlooked.
##H A Brief History of Vitamin K: A Tale of Two Nutrients

In the early 1930s, Danish biochemist Henrik Dam discovered vitamin K
while studying cholesterol and observing that chickens on low-fat diets
developed internal bleeding due to clotting issues. Dam identified the
essential nutrient that prevented this problem and named it vitamin
K—drawing from the word "koagulation." He later shared the Nobel Prizein
Medicine with Edward Doisy, who isolated vitamin K and confirmed its

structure, yet the complexities of this vitamin became obscured.

Although early researchers like Dam and Doisy recognized two forms of

vitamin K—K1 and K2—three critical misunderstandings persisted. First,
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they were regarded merely as variations of the same vitamin. Second, their
role was predominantly associated with blood clotting. Third, vitamin K
deficiency was considered rare and primarily linked to bleeding disorders.
While these assumptions hold true for K1, they fail to encompass the distinct

and vital functions of K2.

Y ears later, in 1975, a significant breakthrough occurred when researchers
discovered osteocalcin, avitamin K2-dependent protein crucial for calcium
utilization in bones and teeth, thus paving the way for understanding K2's
broader health implications. It wasn't until 1997 that researchers recognized
vitamin K's importance in regulating cal cium deposition beyond
coagulation, drastically atering perceptions of associated diseases like

osteoporosis and atherosclerosis.

Despite the growing evidence of K2's essential role in warding off
widespread diseases, awareness of its health impacts remained low until new
findings emerged in 2007, highlighting the prevalence of vitamin K2
deficiency and its ramifications on human health, including links to

osteoporosis, heart disease, and cancer.
#HH# The Mysterious Activator X

Integral to understanding vitamin K2's significance is the work of Dr.

Weston A. Price, adentist often referred to as the “ Charles Darwin of
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nutrition.” 1n 1939, he identified a nutrient he termed “Activator X,” linked
to the health of traditional diets. Price journeyed worldwide, studying
populations with exceptional health devoid of modern illnesses and
attributes their vitality to nutrient-rich diets. Hisfindings laid the

groundwork for what would later be identified as vitamin K2.

Price observed that the introduction of modern processed foods correlated
with adecline in physical health and the onset of chronic diseases, including
dental and cardiovascular issues. He documented a nutritional deficiency
resulting from the displacement of nutrient-dense foods by processed
options, advocating for dietary reforms centered around fat-soluble vitamins
like K2.

Through meticulous research presented in his seminal work * Nutrition and
Physical Degeneration*, Price revealed the transformative potential of
nutrient-dense foods in reversing modern health crises. His insights into
dietary fat-soluble vitamins inform our current understanding of K2's critical

functions.
#H#H Finally Understanding Vitamin K2 After 70 Y ears
Vitamin K encompasses afamily of fat-soluble vitamins, primarily distilled

into two important members: K1, known for itsrolein blood clotting, and

K2, essentia for calcium metabolism. K1, abundant in green leafy
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vegetables, ensures effective blood clotting but is rarely deficient due to its
wide availability. In contrast, K2 is obtained from animal fats and fermented

sources, making it much less accessible in modern diets.

K2 performs vital functions beyond blood coagulation. It regulates calcium
distribution within the body, preventing its accumulation in arteries (a
potential route to cardiovascular disease) while promoting bone density by
facilitating calcium absorption in bones and teeth. Unfortunately,
widespread deficiency in vitamin K2 is common and often goes unnoticed,
leading to gradual health deterioration manifested through osteoporosis,

heart disease, and dental issues.

While vitamin K1 isrecycled in the body, K2 is not, compounding the risk
of deficiency in adiet devoid of rich sources. Asthe chapter concludes, it
emphasizes the urgent need to reintroduce vitamin K2 into our dietary
practices, exploring how systemic changesin food availability and nutrient

consumption have led to this nutrient’ s prolonged obscurity.

Understanding the crucial differences between K1 and K2 matters now more
than ever. The chapter sets the stage for deeper exploration into the modern
food landscape's challenges and how to reclaim vitamin K2 through

informed dietary choices.
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Critical Thinking

Key Point: The Importance of Vitamin K2 for Health

Critical Interpretation: lmagine waking up each day, your body
brimming with vitality and strength, all because you've taken the time
to understand and incorporate vitamin K2 into your life. This chapter
highlights the profound role of K2 in regulating calcium within your
body—ensuring it nourishes your bones while steering clear of your
arteries. By embracing nutrient-dense foods and making mindful
dietary choices that include K2, you unlock a transformative potential
for your health, reducing the risk of osteoporosis and heart disease.
With this knowledge, you are empowered to take charge of your
well-being, reclaiming the body you deserve that is resilient and full

of life.
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Chapter 3 Summary: How Much Vitamin K2 Do We
Need, and How Do We Get 1t?

Chapter 3: How Much Vitamin K2 Do We Need, and How Do We Get [t?

In this chapter, the author examines the widespread deficiency of vitamin
K2, acrucia nutrient that was once abundant in human diets but has largely
disappeared due to modern farming practices. Vitamin K2, particularly inits
form known as menaguinone, is essential for bone and cardiovascular health.
This deficiency islargely attributed to industrialized food production, which
has shifted away from pasture-raised animal products to grain-fed livestock,
dramatically reducing the nutrient content in meat, eggs, and dairy.

The Decline of Vitamin K2 in Our Diet

Historically, humans consumed a diet rich in vitamin K2, particularly from
grass-fed animal products. The chapter traces the evolution of agriculture,
noting how the domestication of animals allowed people to benefit from
their nutrient-rich milk, meat, and eggs. However, over time, the
industrialization of food production has led to the confinement of livestock
in feedlots, where they are fed grains lacking in K1, the precursor to K2.

This shift has made it nearly impossible for consumers to obtain adequate
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amounts of vitamin K2 through diet alone.

Dr. Weston Price's extensive research highlighted the correlation between
grass-fed diets and the K2 content in animal products. His findings
established that animals grazing on green, lush pastures produce food rich in
vitamin K2. Conversely, grain-fed animals lack this critical nutrient, leaving

modern diets deficient.

Grass-Fed Alternatives and Nutritional Evidence

The chapter discusses the nutritional benefits of grass-fed products,
highlighting that these sources of protein not only provide ample vitamin K2
but also other vital nutrients such as omega-3 fatty acids and vitamins A and
E. It presents the connection between the color of animal fats and vitamin
K2 content; typically, yellower fats indicate higher nutrient levels derived
from agrass diet. The push for grass-fed products confronts industrial
arguments of practicality and cost while advocating for better farming

practices.

Pastured eggs emerge as a particularly accessible source of vitamin K2. The
chapter points out the distinctive qualities of pastured eggs, such as deeper
colored yolks, which indicate higher nutrient levels. The demand for these

nutrient-rich eggs highlights a grassroots movement among consumers
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seeking better food sources.

Nutrient-Rich Foods and the Significance of Natto

The chapter moves on to introduce natto, a fermented soy product rich in
vitamin K2, particularly menaguinone-7 (MK-7). As a plant-based source of
K2, natto presents an option for vegans and contributes significantly to bone
health, with studies linking its consumption to lower hip fracture rates.
Although its taste and texture might be off-putting to some, natto represents

aunique, nutrient-dense food that can help alleviate K2 deficiencies,

Additionally, the chapter considers traditional dairy products and meats from
grass-fed animals as excellent sources of menaguinone-4 (MK-4),
showcasing how consumers can restore vitamin K2 to their diets through

mindful selections.

Recommended Intakes and Supplements

To better understand how much vitamin K2 is needed, the author highlights
that existing guidelines do not account for K2'srole in bone and
cardiovascular health. Studies suggest that adaily intake of at least 45

micrograms can reduce risks associated with cardiovascular diseases and
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osteoporosis. The chapter also emphasi zes the importance of understanding
the differences in supplementation forms of K2, namely MK-4 and MK-7,

and their respective advantages and dosing regimens.

MK-4, while effective, has a short half-life, necessitating multiple daily
doses, whereas MK -7 provides long-lasting benefits with a single daily dose.
This aspect makes MK-7 potentially more convenient for those looking to

enhance thair vitamin K2 intake.

Conclusion

Overall, Chapter 3 underscores the consequences of dietary changes over
generations, emphasizing the loss of vitamin K2 as a critical health issue that
needs to be addressed. Whether through careful selection of food sources or
supplementation, restoring adequate levels of vitamin K2 isintegral to
improving overall health in contemporary diets. The chapter sets the stage
for understanding the broader implications of K2 deficiency in the

subsequent chapters, particularly in relation to aging and disease prevention.
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Chapter 4. Vitamin K2: The Ultimate Antiaging Vitamin

#i## Chapter 4 Summary: Vitamin K2: The Ultimate Antiaging Vitamin

In the fast-paced pursuit of antiaging solutions, few nutrients rise to the
occasion like Vitamin K2. This chapter delves into how K2 can combat the
aging process and associated diseases, such as osteoporosis, heart disease,
Alzheimer's, and skin aging. To understand its role, we begin with a practical
examination of the aging process itself, highlighting how optimal K2 intake

isvital for longevity.

#i#H The Triage Theory of Aging

The aging process is marked by accumulated damage to our DNA and
mitochondria, leading to cellular death. The Triage Theory, developed by
Dr. Bruce Ames, proposes that when our bodies face nutrient shortages,
essential resources are prioritized for immediate survival over long-term
health maintenance. Consequently, DNA repair mechanisms can falter,

leading to accelerated aging and chronic diseases.

Vitamin K2 stands at the forefront of this discussion, serving as a key
nutrient in the triage of bodily functions. Research indicates that even slight
deficienciesin Vitamin K2 can exacerbate long-term health issues like

osteoporosis and cardiovascular disease, thereby highlighting its crucial role
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in aging gracefully.

#i#H Vitamin K2 and Heart Health

Surprisingly, many individuals with normal cholesterol levels are still at risk
for heart disease. New research suggests that rather than cholesterol levels, it
is the accumulation of calcium-rich plagues in arteries that poses the greatest
threat. Vitamin K2 has been identified as the crucial nutrient in preventing

and potentially reversing this plague buildup.

The chapter addresses the flawed conventional wisdom that blames
cholesterol for heart disease. Instead, it emphasizes that vitamin K2 plays a
vital role in activating proteins that prevent arterial calcification. Population
studies show compelling evidence: higher Vitamin K2 intake correlates with

lower risks of heart disease and cardiovascular complications.

In explaining atherosclerosis, we learn that this condition involves the
build-up of various materials, including calcium, which can lead to serious
cardiovascular events like heart attacks. Notably, issues like calcium plaque

buildup can initiate as early as young adulthood and worsen with age.

###H The Importance of Nutrition

K2's efficacy over K1 is emphasized, illustrating how dietary sourcesrichin
K2, like natto and grass-fed animal products, are significantly more
beneficial for heart health than plant-based sources of K1. Additionally, the
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chapter addresses how these nutrients collectively impact heart health and
how vitamin supplementati on—specifically the combination of vitamins D

and K2—can drastically improve cardiovascular disease outcomes.

An inspiring case study of a 69-year-old man with aortic valve stenosis
reveals how supplementation with vitamin K2, alongside vitamin D,
remarkably improved his heart condition, reaffirming K2'srole in reversing

damage rather than just preventing it.

#H# Calcium, Bones, and Aging

While calcium is often lauded as the cornerstone of bone health, the
narrative shifts to emphasize that calcium alone is ineffective without
adequate Vitamin K2. The dynamic interplay between vitamin D and K2 is
explained; as vitamin D enhances calcium absorption, K2 ensures that
calcium reaches the bones and not the arteries. Thisvital partnershipis
crucia in combating osteoporosis, particularly in postmenopausal women,

who are at an increased risk due to changes in estrogen levels.

The chapter further highlights that, contrary to prevailing notions, the
Japanese diet—which islower in dairy yet includes natto—offers a blueprint
for bone health, as high natto consumption correlates with lower

osteoporosis rates.

#H#H Cognitive Health and Aging
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Alzheimer's disease is discussed as a significant age-related concern, with
links between vitamin K2 deficiency and cognitive decline emerging from

recent research. The relationship between brain health, insulin sensitivity,
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Chapter 5 Summary: Even More Health Benefits of
Vitamin K2

Chapter 5 Summary: Even More Health Benefits of Vitamin K2

This chapter elaborates on the extensive health benefits of Vitamin K2
(menaguinone), revealing its crucial role in preventing and treating a range
of prevalent health issues. The impacts of Vitamin K2 start as early as
preconception and extend throughout life, linking seemingly benign health

problems with far more serious conditions.
Vitamin K2 and Diabetes:

One of the most groundbreaking discoveries regarding Vitamin K2 isits
potential to prevent diabetes. Research from 2007 revealed that the
bone-produced protein osteocalcin, which is dependent on Vitamin K2,
influences insulin production and sensitivity. This shifts the understanding
of the skeleton from a passive structure to a dynamic endocrine organ.
Insulin resistance, the leading cause of type 2 diabetes, can be exacerbated
by high consumption of high-glycemic foods that spike blood sugar and
insulin levels. When insulin is consistently elevated, cells can become
resistant, leading to persistent high blood sugar levels. Vitamin K2 is needed

for effective insulin production in the pancreas, and deficiency can lead to
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impaired insulin response.

Studies show that low Vitamin K levels contribute to increased insulin
resistance among diabetics. Vitamin K2 supplementation has demonstrated
significant benefits, including reducing post-meal insulin levels and

improving insulin sensitivity, thereby aiding in diabetes prevention.

Vitamin K2 and Arthritis:

Rheumatoid arthritis, characterized by joint inflammation and damage, is
another areawhere Vitamin K2 can play avital role. Evidence suggests that
Vitamin K2 can regulate osteoclast activity, the cells responsible for bone
resorption, potentially reducing joint destruction. Clinical trials confirm that
Vitamin K2 helps mitigate joint damage associated with rheumatoid

arthritis, making it a promising treatment option.

Vitamin K2 for Neurological Health:

The brain, which harbors high amounts of Vitamin K2, benefits from its
antioxidant properties that protect neurons from oxidative stress linked to
neurodegenerative diseases, including Alzheimer's. There'saso alink
between Vitamin K2 and the production of myelin, an insulating material
vital for nerve function. Although research is still developing, preliminary

evidence suggests that adequate Vitamin K2 intake may help in preventing
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conditions such as multiple sclerosis.
Vitamin K2 and Cancer:

Vitamin K2 shows potential in cancer prevention. Epidemiological studies
indicate that higher dietary K2 intakes correlate with lower cancer incidence
and mortality, particularly in prostate cancer and lung cancer. Unlike K1, K2
has unique cancer-fighting properties, thought to be dueto itsrolein
regulating processes linked to malignancy. Cancer studies provide evidence
that K2 can induce apoptosisin leukemia cells while promoting

differentiation of abnormal cells.

Vitamin K2 and Kidney Disease:

Chronic kidney disease has been shown to correlate with Vitamin K
deficiency. As kidney function declines, so do levels of vitamin
K-dependent proteins that protect against vascular calcification.
Supplementation with Vitamin K2 could help in maintaining kidney health
by promoting better mineral regulation.

Vitamin K2 and Fertility:

Vitamin K2 aso has implications for fertility, asit regulates hormones and

promotes bone density, both necessary for optimal reproductive health.
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Studies suggest that it may play arole in enhancing sperm production and

overal fertility in men.

Facial Development and K 2:

Dr. Weston Price' s research indicated a correlation between nutrition prior to
and during pregnancy and facial development in offspring. Adequate
Vitamin K2 intake can help prevent dental deformities by ensuring normal

growth of facial structures and ensuring proper palate width.

Clinical Applicationsof Vitamin K2:

The chapter concludes by asserting that enhancing diets with Vitamin
K2-rich foods—such as cheese and fermented products—and considering
supplementation can provide substantial health benefits. Further researchis

encouraged to explore K2's multifaceted roles in health maintenance.

This overview providesinsights into the diverse and critical roles of Vitamin
K2 in supporting various aspects of human health, from metabolic processes
to bone integrity, neurological function, and even reproductive health,

establishing it asavital nutrient for maintaining overall well-being.
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Critical Thinking

Key Point: Vitamin K2's Role in Preventing Diabetes

Critical Interpretation: Imagine stepping into alife where you can
actively prevent conditions like diabetes ssmply by being mindful of
your nutrition. Understanding that Vitamin K2 playsacrucial rolein
regulating insulin production and sensitivity empowers you to make
informed dietary choices. By integrating Vitamin K2-rich foods into
your meals, you not only enhance your health but also embrace a
proactive approach towards longevity and vitality. The realization that
what you eat can significantly influence your body’ s insulin response
transforms how you interact with food, turning every meal into an

opportunity for empowerment and well-being.
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Chapter 6 Summary: Measuring Your Vitamin K2 Levels

#i# Chapter 6: Measuring Your Vitamin K2 Levels

This chapter explores the significance of vitamin K2, its potential health
implications, and the methods available for testing vitamin K2 levelsin the
body. Vitamin K2, essential for bone health and cardiovascular wellbeing, is
often overlooked, especially since deficiencies can go undetected until
serious health issues arise, like heart attacks or hip fractures. Understanding
whether you have sufficient vitamin K2 is crucial asitsdeficiency is

common and can lead to serious consequences.

The first aspect discussed is the current availability of testing for vitamin
K2. As of the writing of this book, practical diagnostic tests for measuring
vitamin K2 levels are not readily accessible in North America. However, the
chapter emphasizes the importance of being informed about these tests and
their potential to become commonplace in the near future. Despite the
absence of direct tests for K2, the effects of K2 on certain proteins can be

evaluated, offering indirect assessments of vitamin K2 status.
Among the key proteins affected by vitamin K2 is osteocalcin, which plays a

significant role in bone formation and metabolism. The chapter explains how

osteocalcin exists in an undercarboxylated state (ucOC) when vitamin K2 is
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insufficient. Elevated levels of ucOC are markers of vitamin K2 deficiency,
linking its absence to decreased bone mineral density and increased fracture
risk. The ucOC ratio test, which compares undercarboxylated osteocalcin to
total osteocalcin, is considered the most accurate measurement of vitamin

K2 status. However, this method is currently limited in availability.

Another test discussed is the Absolute ucOC test, which measures the
concentration of undercarboxylated osteocalcin in the blood without
comparing it to total osteocalcin. Although it provides some insights into
vitamin K2 status, the results can be influenced by factors unrelated to
vitamin K2 intake. It is suggested that a healthy ucOC level should idedlly
be below 1.6 ng/ml.

The chapter highlights the importance of considering the effects of
corticosteroids on osteocal cin testing, as these medications can interfere with
results. Furthermore, it differentiates between the ucOC test and the serum
osteocalcin test— the latter measures the total levels of osteocalcin in

circulation, but does not provide insights into vitamin K2 status directly.

As practical testing methods for vitamin K2 continue to evolve, individuals
are encouraged to pay attention to their diets, emphasizing the inclusion of
K2-rich foods such as fermented dairy and natto. For those keen on

empirical data, specific tests could be considered.
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The chapter also delves into bone density scanning, particularly the use of
Dual-emission X-ray absorptiometry (DXA) for assessing bone mineral
density (BMD), acritical indicator of osteoporosisrisk. While BMD is
linked to vitamin K2 intake, numerous factors—including vitamin D status,
calcium intake, and hormonal levels—affect bone density. Therefore, it's
vital to approach bone health from a comprehensive perspective beyond just

mineral density.

Tracking plague levels through coronary artery calcium (CAC) scoring is
presented as another method to assess cardiovascular risk and relate it to
vitamin K2 activity. Elevated calcium scores have strong correlations with
K2 deficiency and heart disease. As these tests gain traction, individuals can

gain valuable insights into their cardiovascular health.

Lastly, the chapter suggests that convenient testing for matrix gla protein
(MGP)—amarker for K2 activity related to calcification and cardiovascul ar
risk—may soon emerge. The ongoing development of these tests presents an

opportunity for sooner, more accessible evaluations of K2 levels.

In conclusion, regardiess of current testing availability, the chapter
underscores the essentiality of maintaining optimal vitamin K2 levels
through a nutrient-dense diet, reinforcing that vitamin K2 isacrucial piece

of the broader nutritional landscape impacting overall health and longevity.
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Summary

This chapter discusses the importance of vitamin K2 for bone
health and cardiovascular wellbeing, and the challenges in testing
for its levels.

Practical tests for measuring vitamin K2 levels are not widely
accessible in North America, highlighting a gap in medical
diagnostics.

Osteocalcin, affected by vitamin K2, exists in an
undercarboxylated state when deficient, indicating decreased
bone mineral density and increased fracture risk.

The ucOC ratio test is the most accurate measurement for vitamin
K2 status, comparing undercarboxylated to total osteocalcin, but
is currently limited in availability.

This test measures only undercarboxylated osteocalcin without
comparison to total levels but can be influenced by unrelated
factors.

Corticosteroids can interfere with osteocalcin test results;
distinctions between ucOC and serum osteocalcin tests are
important for accurate evaluations.

Individuals are encouraged to consume K2-rich foods, and stay
informed about potential tests as they evolve.

DXA is used to assess bone mineral density, which is linked to
vitamin K2 intake, emphasizing a holistic approach to bone health.

Coronary artery calcium (CAC) scoring is presented as a method
to relate cardiovascular risk to vitamin K2 activity.

Emerging tests for matrix gla protein (MGP) related to K2 activity
could soon facilitate easier evaluations of K2 levels.

The chapter emphasizes maintaining optimal vitamin K2 levels
through a nutrient-dense diet for overall health and longevity.
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Chapter 7 Summary: VitaminsK2, A and D: Better
Together

Chapter 7: VitaminsK 2, A, and D: Better Together

In this chapter, we delve into the symbiotic relationship among the
fat-soluble vitamins A, D, and K2, revealing how they are essential for each
other's functions and ultimately for maintaining health. While vitamin K2
has garnered considerabl e attention for its benefits, understanding the roles

of vitamins A and D iscritical to fully realizing K2's potential.

### The Synergy of A, D, and K2

Vitamins A, D, and K2 form a synergistic trio, functioning together to create
and activate proteins that manage calcium transport in the body. Vitamins A
and D are crucial for producing vitamin K2-dependent proteins like
osteocalcin and matrix Gla protein (MGP), which help move calcium to
where it's needed, such as bones, while preventing calcification in arteries.
This means that a deficiency in A or D means those proteins can’t be
produced, rendering K2 ineffective; conversely, without K2, the proteins

cannot carry out their functions.

#tH# The Role of Vitamin A

Retinol (vitamin A in its active form) plays a fundamental role in various
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physiological processes. A longstanding misconception isthat carrots, rich
in beta-carotene, provide ample vitamin A. In reality, the body converts
beta-carotene to retinol, albeit inefficiently, with conversion rates ranging
from 6:1 to 48:1. Vitamin A is essentia for vision, immune function, skin

health, bone remodeling, fetal development, and even cancer prevention.

Deficiency in vitamin A can result in serious health issues, including
blindness and compromised immune response, leading to increased
morbidity in children and the elderly. Globally, vitamin A deficiency
remains a public health concern, prompting large-scal e supplementation
efforts in developing countries. Despite the common belief that excess
vitamin A istoxic, significant adverse effects usually occur only at

extremely high doses over an extended period.

### The Increasing Importance of Vitamin D

Vitamin D, often referred to as the "sunshine vitamin," affects numerous
bodily functions, especially bone health by enhancing calcium absorption
and influencing the action of osteoblasts and osteoclasts. It also playsroles
in cancer prevention, obesity control, blood pressure regulation, immune
function, and potentially in preventing conditions like multiple sclerosis and

juvenile diabetes,

Despite its many benefits, chronic vitamin D deficiency is widespread,

largely due to modern lifestyle factors such as limited sun exposure and
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dietary inadequacies. This deficiency can trigger serious consequences
across various health domains and is particularly concerning in vulnerable
populations, including racial minorities with traditionally higher vitamin D

requirements.

### The Necessity of Balance

Vitamins A, D, and K2 must be balanced in the body, each influencing the
other's effects. Too much vitamin D can lead to uncarboxylated (inactive)
MGP due to insufficient vitamin K2, which can exacerbate arterial
calcification. Conversely, vitamin A can reduce the body's demand for K2,
but high doses of A without a corresponding intake of D can compromise
bone health.

The ideal approach to achieving this balance is through adiverse diet rich in
animal foods, which naturaly provide A, D, and K2, while also ensuring
that non-fat soluble nutrients are adequately supplied. Traditional diets high

in these nutrients are crucial for optimal health.

##t Vitamin E and the Bigger Picture

While vitamin E is briefly addressed, it is primarily portrayed as an
antioxidant with arole in hormone production but does not participate in the
same biochemical pathwaysas A, D, and K2. The absence of vitamin E in

modern diets may have implications for reproductive health.
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In conclusion, understanding the integrated roles of vitamins A, D, and K2
paints a complex picture of nutrient interplay vital for health. Each vitamin
supports the others, and deficiencies or imbalances can lead to multifaceted
health issues, underscoring the importance of obtaining these nutrients from

diet, particularly from animal-based sources high in fat-soluble vitamins.
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Critical Thinking

Key Point: The Synergy of Vitamins A, D, and K2

Critical Interpretation: Imagine awakening each day with a renewed
sense of vitality, understanding that the interconnectedness of vitamins
A, D, and K2 isthe key to achieving your best health. When you
embrace this synergy, you realize that your body isnot just a
collection of parts but a harmonious system where these vitamins
work together to ensure calcium is directed where it's needed—into
your bones and not your arteries. As you nourish your body with a diet
rich in these vital nutrients, you empower yourself to prevent chronic
conditions and embrace alife filled with energy and wellness. This
understanding can inspire you to cultivate a balanced lifestyle,
prioritizing nutrient-dense foods, and ultimately leading to a vibrant,
healthier you.
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Chapter 8: Toward a New Definition of Nutritious

Chapter 8: Toward a New Definition of Nutritious

Calcium isanatural mineral found abundantly in the earth's sedimentary
rocks and crucially integrated into our bodies, primarily stored in our bones
and teeth, which together harbors about 99% of the calcium in humans.
Unlike static rock, bones are dynamic tissues that can lose mineral density,
leading to potential health issues like fractures and the risk of bacterial
infections that can reach the bloodstream. This paradox is compounded by
the tendency of calcium to accumulate in areas that are detrimental to our
health, such as blood vessels.

To combat osteoporosis, calcium has been added to various foods and
supplements, including multivitamins and orange juice. However, recent
studies suggest that this strategy may contribute to an increased risk of heart
disease, as the added calcium may harden arteries rather than fortify bones.
Addressing calcium deficiency isn't solely about calcium intake. The
interplay of other nutrients, particularly fat-soluble vitamins, is essential for
the proper management of calcium in our bodies. Vitamin K2, in particular,

Ispivotal, asit activates proteins that regulate calcium distribution.

Despite having been known for over 70 years, research on fat-soluble
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vitamins like K2 has been limited, often overshadowed by afocus on more
easily patented synthetic forms. Noteworthy discoveries about K2, initially
researched by Dr. Weston Price, have often gone unrecognized. K2 plays
crucial rolesin various health conditions, such as:

- Aging: It helps prevent diseases related to aging.

- Heart Disease: High intake is associated with lowered risks of coronary
artery disease.

- Osteoporosis: It iscritical for calcium deposition in bones and can
counteract bone density loss during menopause.

- Cognitive Health: It safeguards brain cells and may reduce
Alzheimer's devel opment.

- Skin Health: It prevents calcification of skin tissues, thereby aiding in
wrinkle prevention.

- Diabetes and Arthritis It influences insulin sensitivity and protects
against joint damage.

- Cancer: Higher intake correlates with lower risks of certain cancers.

- Pregnancy and Development: K2 is essential for fertility and proper

prenatal development.
Deficiency in K2 arises from alack of awareness and changesin food

production that have minimized its natural sources, typically found in

pasture-raised animals and certain dairy products. Much of the modern
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dietary landscape has led to the neglect of K2-rich foods, compounded by

anti-fat sentiments that shun beneficial sources like butter and cheese.

In contemporary society, the quest for a nutritious diet is muddlied due to an
overwhelming variety of dietary trends and conflicting nutritional advice.
From the meat-centric Paleo diet to strict veganism, the challenge liesin
navigating these choices while understanding the essential nutrients we
need, particularly fat-soluble vitamins that empower our overall nutrition.
While sophisticated supplements may assist in bridging dietary gaps,

reliance on whole foods that provide these nutrientsis crucial.

Paleo diet followers advocate for the consumption of grass-fed foods and
traditional diets, which aligns with Weston Price's observations regarding
nutrient-rich traditional eating. However, discussions around grains
highlight a contentious debate in nutrition. Some argue against grain
consumption due to their potential to interfere with vitamin absorption,

while others assert that properly prepared whole grains can be beneficial.

Critical to thisdiscussion is phytic acid, found in whole grains, which can
inhibit mineral absorption, potentially compromising the benefits of
vitamins like D and K2. The bal ance between consuming whole grains and
avoiding phytic acid effects is essential. Soaking and fermenting grains can
mitigate these issues, allowing for their nutritional values to be accessed by

the body.
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While the focus has predominantly been on calcium, magnesium—a vital

mineral essential for calcium metabolism—also plays acritical rolein
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