Optimal Cardiovascular Health

"A man is as old as his blood vessels.” ~Thomas Sydenham, MD, English Physician, 1624-
1689

The health of your heart and blood vessels is paramount to
optimal aging.

Your heart beats approximately 100,000 times a day, pumping 1,900
gallons of blood through more than 60,000 miles of blood vessels. This
astonishing ability of your cardiovascular system makes life possible—
healthy blood vessels and heart function enable your cells to receive
vital oxygen and nutrients and to remove waste. Without preventive
measures, the blood vessels and heart undergo changes with aging.
These changes include a decline in heart function, thickening and
stiffening of arteries, plaque development, and a tendency toward
clotting. Declining heart and blood vessel function don’t just affect the
heart itself—they contribute to brain degeneration and poor blood flow to all vital organs and
tissues.

According to the American Heart Association, nearly half of American adults have some form of
cardiovascular disease which includes coronary artery disease, heart failure, stroke, and high
blood pressure.! Cardiovascular disease is the #1 cause of death and disability in the US
accounting for 1 in 3 deaths. In fact, every 40 seconds (approximately the time it took for you
to read to this point) someone in the US has a heart attack or stroke. Cardiovascular disease
kills 2,303 Americans daily. This is equivalent to 10 full-capacity Boeing 737 airplanes
crashing, killing everyone aboard—every single day. More Americans die from cardiovascular
disease than all forms of cancer combined. This ebook will provide you with effective tools to
prevent you from being a cardiovascular statistic.

What is a heart attack or stroke?

Most heart attacks or strokes are caused by "atherosclerosis"—a buildup or rupture of plaque in
the arteries that feed the heart and brain. Plaque is a sticky substance made of oxidized
cholesterol and fat, inflammatory molecules, and immune cells. When plaque ruptures and
blood clots form in the arteries, blood supply is choked off and the heart muscle or brain
(depending on the location of plague rupture or clot) begins to die. Plaque, calcification, and
arterial stiffening can worsen over time, limiting or choking off blood supply, oxygen, and
nutrient delivery to the heart and brain.

Symptoms of heart disease include shortness of breath, chest pain on exertion (e.g., walking
upstairs), fatigue, dizziness, abnormal heartbeat, and fluid retention in the legs or ankles.
Unfortunately, roughly half of all people who have a heart attack have no prior symptoms of
heart disease and 20% of heart attacks are “silent,” causing only mild or no symptoms. This is
why a thorough assessment of your risk is critical.

Heart attack symptoms include chest pain, shortness of breath and tightness, and aching in
the chest or arms that may spread to the neck, jaw, or back. Sweating and dizziness may can
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also occur. Digestive symptoms, such as nausea,
heartburn, or abdominal pain, are also possible.
Women are less likely to have crushing chest pain
and more likely to experience shortness of breath,
lightheadedness, upper back pressure, extreme
fatigue, or nausea and vomiting than men.

e Major signs and symptoms of a heart attack in women and men

Symptoms of a stroke are wusually sudden
including trouble walking, difficulty talking,
confusion, and numbness or paralysis of the face,
arm, or leg. Blurry, blackened, or double vision, or
severe headache may also be symptoms of a stroke.

How does a heart attack or stroke happen?

Heart attacks and strokes are most often caused by
rupture of atherosclerotic plaque. Although heart
attacks and strokes seem to happen in an instant,
they are the result of years or decades of blood
vessel damage. In other words, heart attacks and
strokes are events that occur as part of a process. Stroke Warning Signs and Symptoms
This process is treatable and possibly reversible.

How does atherosclerosis develop?

ATHEROSCLEROSIS

1 2, 3. 4. 5.
NORMAL ARTERY ENDOTHELIAL FATTY STREAK STABLE (FIBROUS) UNSTABLE
DISFUNCTION FORMATION PLAQUE FORMATION PLAQUE FORMATION

A few key steps are involved in the development and progression of plague in the arteries:

1. Initially, injury to the endothelial layer occurs from a toxin, dyslipidemia, high blood
sugar, or oxidative stress (from poor diet, obesity, smoking, sleep deprivation, infections,
or heavy metals).

2. An apoB containing particle (mostly LDL particles) carrying cholesterol slips through the
endothelium into the artery wall.

3. This particle is modified by oxidation or glycation (sugar) and the immune system sends
cells to the scene to ingest the modified particle/cholesterol, provoking inflammation.
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Endothelial damage also releases inflammatory compounds increasing white blood cell
recruitment.

4. Immune cells (macrophages) begin to coalesce creating “foam cells” and causing a “fatty
streak” in the artery wall. Smooth muscle cells migrate to the plaque surface creating a
“fibrous cap.” The atherosclerotic plaque is like a pimple on the inside wall of the artery
and the fibrous plaque is like a scab. When this cap is thick, the plaque is stable. When it
thins, the plaque can erode or rupture, causing a clot to form.

What is your risk?

Besides preventing heart attack and stroke, your goal should be to minimize or reverse aging
blood vessels and vascular disease. Knowing your arterial health and risk factors will enable
you to take control of this
process.

: : Risk factors: smoking,
Arguably, the biggest risk lipids, glucose, obesity,

factor for cardiovascular high blood pressure, family
disease is ignorance and history/genetics
denial. To estimate your risk and \
how well your blood vessels are
aging, it's helpful to evaluate your
risk factors, plaque burden,
oxidative stress (free radical Endothelial dysfunction Arterial plaque
activity), blood vessel
inflammation, and endothelial
function. These areas influence
each other and are like pieces of
a puzzle, giving you a better
picture of your heart and blood :
vessel health than just traditional Inflammation
cholesterol levels. Immune dysfunction

\

Risk factors

Genetics and family history play a significant role in cardiovascular risk. If you have a strong
family history, especially of premature cardiovascular disease (father <55 years, mother <65
years), your risk is 60-75% higher. It's imperative that you have a thorough workup and adopt a
blood vessel protection plan as young as possible.

80% of the risk for heart attacks is caused by the top 5 modifiable risk factors: abnormal
lipids, cigarette smoking, abdominal obesity, hypertension, and diabetes with 90% of risk
due to these 5 factors plus stress, lack of daily fruit and vegetable intake, inadequate
exercise, and lack of alcohol intake (although heavy or binge drinking increases risk).23

The two most important non-modifiable risk factors for vascular disease are having a strong

family history and getting older (the longer the blood vessels are exposed to insults, the more
likely they become diseased).
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Are you at high, intermediate, or low risk?

Unfortunately, relying on symptoms to determine your heart attack and stroke risk is dangerous.
62% of men and 46% of women with heart disease experience a heart attack as their
initial symptom.* In addition, 50% of people who have a heart attack have normal
cholesterol levels. Therefore, your risk must be determined by thoroughly evaluating all risk
factors and current disease state.

Heart attack and stroke risk can be classified into 3 categories: high, intermediate, or low
(optimal) risk. Check the box that corresponds with your risk (note that risk factors are
additive):

[l High risk:

Prior heart attack or stroke

Significant plaque in coronary arteries (feed the heart) or carotid arteries (feed the brain), or
peripheral vascular disease (including most cases of erectile dysfunction in men older than
50)

Significantly increased carotid intima media thickness (CIMT)

Abdominal aortic aneurysm

Chronic kidney disease

Diabetes

Heart failure

10 year predicted risk for cardiovascular disease (free online risk assessment calculators:
www.cvriskcalculator.com and www.reynoldsriskscore.org

‘1 Intermediate risk (one or more of the following; risk is additive):

Family history of heart disease or ¢ High blood sugar

stroke e Elevated inflammation

Unfavorable genes (e.g., Apo E4, e High oxidative stress

9p21, 6p24, and others) e High homocysteine

Calcium score >0 on coronary artery e High fibrinogen

CT e Poor diet

Increased carotid intima media e Physical inactivity

thickness (CIMT) ¢ Heavy alcohol use

Elevated Lp(a) e Untreated sleep apnea

High LDL-C, LDL-P, Apo B, sdLDL e Poor exercise capacity

Low HDL-C, HDL-P, Apo A-1 e Abnormal heart rate recovery

High triglycerides e Collagen-vascular autoimmune disease (e.g.,
Cigarette smoking rheumatoid arthritis or Lupus)

Visceral (around the waist) obesity e History of pre-eclampsia or gestational
High stress level diabetes

Hypertension e Pregnancy-induced hypertension
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http://www.reynoldsriskscore.org/

[l Optimal (low) risk:

¢ No calcified plague in the coronary e High HDL-P
arteries (zero calcium score) e Fasting blood sugar <90 (untreated)

¢ No carotid plague or increased carotid e Fasting insulin 5.0
intima media thickness (CIMT) e Non-smoker

e Low inflammation (no elevated e Optimal body mass (fat and muscle %)
inflammatory markers) e Adequate exercise

e Low oxidative stress markers e Ideal diet

e Blood pressure <120/80 (untreated) e Good stress management

e LowLDL-C, LDL-P, apoB

Measuring endothelial function, blood pressure, arterial thickness and stiffness,
and plaque burden:

Ideally, abnormal blood vessel function would be detected early before structural changes are
seen. In addition to measuring risk factors, the following tests can help determine unhealthy
vascular function and extent of disease in the vessels.

0 Endothelial function testing: The endothelium is a single layer of cells that line all blood
vessels. These highly specialized cells detect physical, chemical, and mechanical stimuli to
protect blood vessels and facilitate exchange between blood gasses (oxygen and nitric oxide or
"NO") and nutrients. NO released from endothelial cells causes blood vessels to relax (which
dilates arteries and lowers blood pressure). Endothelial cells also play a critical role in
promotion or prevention of white blood cell adherence to the vessel wall, platelet activation
(blood clotting), oxidation, inflammation, and plaque formation.®

EndoPAT Other CV risk assessment tools
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Adapted from Stary HC et al. Circulation. 1995;92:1355-1374.
Endothelial dysfunction may be considered the “ultimate risk of the risk factors” since it is

the earliest detectable stage of vascular disease,® and testing endothelial function helps predict
heart attacks and strokes.”*' Endothelial dysfunction can improve; therefore, repeat testing
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helps determine treatment effectiveness.!> The most commonly used machine in a clinical
setting is called EndoPAT, although other machines are available.

0 24-hour ambulatory blood pressure monitoring (24-hour ABPM): Blood pressure is
reported as systolic (pressure in the arteries when the heart pumps) over diastolic (pressure in
the arteries when the heart relaxes).

Normal blood pressure (BP) is <120/80 mmHg
Elevated is 120-129/<80

Stage | hypertension is 130-139/80-89
Stage 2 is 2140/290

o O O O

A 24-hour ABPM provides significantly more information
than a single office blood pressure reading since it measures
blood pressure throughout the day and night. Normally,
blood pressure decreases approximately 10% at night
compared to the daytime. If blood pressure is elevated at night
or doesn’'t decrease (a phenomenon called “non-dipping”),
cardiovascular disease risk increases.®* 24-hour ABPM also
identifies morning blood pressure surges and significant BP
variability throughout the day

[0 Pulse wave velocity (PWV) analysis: This test provides
information about the stiffness and loss of elasticity of arteries.
When the left ventricle contracts, it ejects blood into the
ascending aorta, dilating the aortic wall and generating a
pressure wave that moves along the arteries. As artery walls
become stiffer, pressure wave speed increases. Age, high
blood pressure, and atherosclerosis are the most important
factors influencing PWV.

[J Carotid artery ultrasound & CIMT: Ultrasound of the
carotid arteries measures plaque and arterial thickness
(carotid intima media thickness or “CIMT”). The carotid
arteries provide a “window” to the coronary and other | e
arteries. Increased carotid intima media thickness Sy
(CIMT) is an independent predictor of future ‘
cardiovascular events, including heart attack, cardiac oot o |/
death, and stroke.** In addition, increased CIMT is ™™
independently  associated with mild cognitive ~ /un
impairment and dementia®® (thicker, stiffer arteries /Si‘féﬁ"
decrease blood flow to the brain).

An abnormal IMT indicates soft plaque accumulation

and endothelial dysfunction. If your CIMT is significantly worse than typical for your age and
gender, developing an aggressive strategy to decrease risk factors is imperative. Repeat CIMT
measurements every 6 months to 1 year can help gauge progress.

1 Coronary calcium scan (calcium score): This 10-minute test is a CT scan that takes pictures
of the coronary arteries. No contrast dye is used. If the calcium score is zero (meaning no
calcium is detected in any artery feeding the heart) and you’re not at high risk, you get a “15

6
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year warranty,” meaning your risk of dying from
a heart attack in the next 15 years is very low.®
If the calcium score is >0, the score helps
assess risk since significant calcification
(hardened plaque) can narrow arteries and it’s a
footprint for soft, rupture-prone plaque. The
downside of this imaging tool is that soft plaque
is not detected (only calcification can be seen)
and that people may mistakenly believe they
have no risk with a zero calcium score, possibly

. . . Coronary artery Location of coronary calcium
ignoring risk factors. with calcification scan imaging section

0 Coronary artery CT (CT angiogram): A computerized tomography (CT) coronary angiogram
evaluates the coronary arteries for the presence, location, and type of plague and amount of
narrowing of arteries. Unlike traditional coronary angiograms, CT
angiograms don't use a catheter threaded through blood vessels.
CT angiograms do, however, expose a person to radiation and
contrast material (dye). The benefit of the CT angiogram over
calcium score is the detection of both soft and calcified plaque and
degree of arterial stenosis (narrowing).

0 CORUS test: This is a blood test measuring the activity of 23 genes
that change when there is a significant narrowing or blockage in the
coronary arteries. The test is highly correlated with QCA
(quantitative coronary artery angiogram) and degree of stenosis.!’*°

How can you reduce cardiovascular disease risk and improve your heart and
blood vessel health?

Your goal to reduce your heart attack and stroke risk and slow the aging of your blood vessels is to
minimize blood vessel injury and improve their repair. This includes decreasing risk factors,
healing dysfunctional endothelium, stabilizing and reversing plaque, and decreasing arterial
thickening and stiffness. With solid commitment and accountability, following this plan will help
you achieve those goals.

1. If you smoke, you must quit. Avoid all second-hand smoke (don’t allow another person’s
habit or addiction to damage your blood vessels).

Smoking is like sandblasting your arteries, increasing heart attack and stroke risk 2 to 4 times
and directly causing atherosclerosis.?® Cigarette smoking dramatically increases inflammation
and oxidative stress (free radical damage), reduces circulation, and damages the endothelial
lining of blood vessels. This leads to a greater chance of developing atherosclerosis and
peripheral vascular disease, obstructing arteries in the arms and legs leading to pain or even
gangrene. In a recent randomized trial, smoking cessation improved endothelial dysfunction
after one year, significantly reducing cardiovascular risk.?
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If you do smoke, there are many tools to help you quit including nicotine replacement (gum,
patches, or compounded lollipops), medications to decrease cravings (Chantix® or Wellbutrin®),
natural options (such as taking cannabidiol or CBD, the non-hallucinogenic component of hemp
and marijuana??), as well as cell phone apps and self-help books and programs. Hypnosis with
a trained hypnotist can be effective, especially if treatment is individualized and you attend
follow-up sessions after you've quit.

2. Improve endothelial dysfunction and optimize blood pressure.

The endothelium is a continuous, single layer of one to two trillion cells that lines all your
vessels of your circulatory system from large arteries to small capillaries. These cells stretch
over more than 1,300 square feet (more than the surface area of 6 tennis courts!) These cells
provide a barrier between the blood and blood vessel. The endothelium is a metabolically
active endocrine organ secreting substances such as nitric oxide and cyclooxygenase that
regulate immune responses and inflammation, blood vessel tone, and coagulation (blood clot
formation).

Endothelial dysfunction
contributes to the formation and
promotion of atherosclerosis by
causing cell permeability
(allowing LDL particles to get
into the arterial wall to deposit
cholesterol), increasing white
blood cell attraction (which
causes foam cell and eventual
plague formation), enhancing
LDL oxidation (contributing to
unstable plaque), and promoting
platelet activation and clot formation. Endothelial dysfunction reduces nitric oxide production.
This can prevent dilation of blood vessels and promote vascular smooth muscle cell
proliferation, causing high blood pressure and thicker, stiffer, stickier arteries.

——SMOOTHMUSCLECELLS—__ B
__— ENDOTHELIUM—___

TUNICA INTMA——__§
~ TUNICA MEDIA 2
TUNICA EXTERNA

The following approach can improve endothelial dysfunction:

e If you smoke, you must become a non-smoker.

e Besides not smoking, the most important step you can take to improve endothelial
function is to optimize your diet. This means avoiding refined carbohydrates, especially
processed grains, sugar, and high fructose corn syrup. If you do eat sugar on special
occasions, make sure you exercise to prevent the sugar from damaging the endothelium.?*

Avoid all trans fat and high amounts of saturated animal fat. These fats induce inflammation
and cause endothelial dysfunction.?>-?
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Interestingly, the “McDonald’s VBWG
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message should be not to eat at
McDonald’s in the first place!

Increase intake of dietary
flavonoids from colorful fruits
and Vegetables’ espeCia”y *ang;g?,le:‘c’:‘(l:::f:;ﬁba“lme - Plotnick GD, et al. JAMA. 1997;278:1682-1686.
berries, pomegranate seeds

and juice, green tea, and dark chocolate.?*3° Anti-oxidants from colorful fruits and
vegetables and even those found in red wine can protect the endothelium and improve
nitric oxide production.®33In addition, green leafy vegetables and beets, a source of dietary
nitrates, are especially helpful to boost nitric oxide production and improve endothelial
function.3

3 4 5 6

o Treat high blood pressure. If you have hypertension you have a bigger problem than just
increased pressure in your blood vessels—you have diseased blood vessels. You must
restore ideal blood pressure to reverse the detrimental impact on your blood vessels, heart,
kidneys, and brain. If blood pressure remains elevated, it further damages the endothelial
lining and disrupts nitric oxide production. Ideal blood pressure to decrease heart attack,
stroke, congestive heart failure, and cardiovascular death is <120/80 mm Hg.%®

Lowering blood pressure to a healthy range (preferably <120/80) significantly improves
endothelial dysfunction over 6 months.*® Meta-analysis of 147 trials revealed an average of
22% reduction in heart attack and 41% reduction in stroke by lowering blood pressure 10
mm Hg systolic or 5 mm diastolic.®” In addition to lowering your risk for heart attack and
stroke, keeping systolic blood pressure below 120 reduces the risk of mild cognitive
impairment, a precursor to dementia, although it may not decrease dementia risk.383°

Note that some blood pressure medications, such as ACE inhibitors like quinapril, enalopril,
or ramipril, or angiotensin Il receptor blockers (ARBs) like irbesartan and telmisartan
improve endothelial health besides just lowering blood pressure.%** Telmisartan (generic
Micardis®) may be an ideal medication for people with metabolic syndrome or diabetes
since it may improve insulin sensitivity and help with weight loss#44¢

e Do not take long-term proton pump inhibitors (PPIs) such as Prilosec® (generic is
omeprazole), Prevacid,® Protonix,® and Nexium.® These medications suppress nitric
oxide production by inhibiting DDAH (dimethylarginine dimethylaminohydrolase), the
enzyme that clears ADMA (asymmetric dimethylarginine, a naturally occurring product of
metabolism).*” High levels of ADMA inhibit nitric oxide production by the endothelium and
are a strong predictor of cardiovascular events and death in people with coronary artery
disease.*®
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Long-term use of PPIs is associated with an increase in heart attack, stroke, cardiovascular
death, and kidney disease risk.**52 This doesn’t mean that PPIs cause cardiovascular or
kidney disease (it's possible that many people who need these drugs eat an unhealthy diet
and have poor lifestyle habits accounting for the association). However, it doesn’t make
good sense to take medication that suppresses stomach acid production and may end up
contributing to endothelial dysfunction if you can treat the cause.

If you've taken PPIs for longer than 4 to 8 weeks (which is how long the FDA-approval is for
these drugs), your stomach acid may be completely suppressed; abruptly stopping the drug
can cause severe rebound acid secretion. Taper the medication over time and replace it as
needed with Rhizinate, Glutamine Synergy, or Leaky Gut Formula (natural products that
contain deglycyrrhizinated licorice, glutamine, and aloe vera that soothe and heal the
intestinal lining) or take Tums®. Above all, avoid the most common triggers of esophageal
reflux (GERD) and heartburn—overeating, eating late at night, coffee and other acidic food
such as tomato sauce, spicy food, and alcohol.

e Improve your resiliency to stress. Even brief episodes of stress, like those encountered
in everyday life, cause transient endothelial dysfunction for up to 4 hours.>® Hormones and
chemicals released at times of stress, such as glucocorticoids, pro-inflammatory cytokines,
and endothelin-1 decrease synthesis and function of nitric oxide.®* For help with stress
management, see section below on stress reduction or Dr. Retzler's handout, “Emptying
Your Stress Bucket.”

e Improve cardiovascular exercise (preferably, interval training—see exercise section
below). Exercise improves endothelium-dependent vasodilation of arteries in healthy people
and in people with heart disease.>>% The right type and amount of exercise increases nitric
oxide production and function and reverses blood vessel damage by increasing endothelial
progenitor (stem) cells.>”%8

* Lower LDL particles. LDL that's been oxidized promotes endothelial dysfunction and
contributes to plague formation, progression, and rupture by several mechanisms. This
includes downregulation of eNOS activity, the enzyme that synthesizes nitric oxide.>® Statin
medications (such as Lipitor® or Crestor®) may improve this negative effect of LDL®® and
may improve endothelial function beyond lowering LDL 612

¢ Reduce elevated homocysteine. Homocysteine is a metabolite of a common amino acid
called methionine. High homocysteine is an independent risk factor for the development of
atherosclerosis.®® Elevated homocysteine can injure the endothelium and decrease nitric
oxide production and may promote coagulation and clot formation.®4%¢ Taking active folate,
vitamin B6, and vitamin B12 lowers homocysteine. Active folate (5MTHF or
methyltetrahydrofolate) has pleiotropic effects on blood vessels other than homocysteine
lowering, increasing nitric oxide production and scavenging superoxide radicals.®’

e Avoid heavy metals and remove them if present. Heavy metals, such as lead, mercury,
and cadmium damage endothelial function and overall blood vessel health through
mechanisms such as increasing oxidative stress and inflammation, decreasing nitric oxide
formation, and causing immune dysfunction.®® This may lead to hypertension,
atherosclerosis, and elevated heart attack and stroke risk.%®"* Testing for heavy metals can
be performed via blood, hair, and urine (via Quicksilver Scientific Lab) or by urine testing
following a chelation challenge with EDTA & DMPS (through Doctor’s Data). Please discuss
your possible heavy metal exposure and testing options with Dr. Retzler.

e Use pharmaceutical-quality supplements to improve endothelial function and nitric oxide
production, decrease inflammation, and minimize free radical activity/oxidation. Beets
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contain nitrate which is reduced to nitrite by oral bacteria, then reduced to NO in stomach
acid. Some forms of beet root extract such as Neo40® may improve endothelial function.’?
Other supplements (vitamins C, D, and E, CoQ10, lycopene, flavonoids, garlic, magnesium,
and omega 3 fatty acids)”®® may be particularly effective in improving endothelial
function.®?

e Balance hormones. Estradiol and testosterone supplementation improve endothelial
function in women.3-8 Testosterone induces nitric oxide and promotes healthy endothelial
function in men. Testosterone may also promote recruitment of endothelial progenitor cells
which repair blood vessels.®® Although low testosterone is associated with endothelial
dysfunction, studies are mixed regarding testosterone supplementation improving
endothelial function in men.®"# Physiologic doses of testosterone may work well because
testosterone is aromatized into estrogens which positively impacts the endothelium and
blood vessel dilation.8:%°

3. Improve “good” and “bad” cholesterol.

Cholesterol is a paradox—when it forms plaque that becomes oxidized and inflamed it is
detrimental to your blood vessels, heart, and brain; however, cholesterol is also necessary for
normal body functions.

Rather than floating around in your bloodstream or clogging your arteries, by far, most of the
cholesterol in your body is found in your cell membranes. Cholesterol is essential for life, which
is why all cells make their own. Cholesterol provides the following important functions:

e |It's the backbone for production of hormones such as adrenal hormones (cortisol
and DHEA,) aldosterone (which helps regulate blood pressure,) and sex hormones
(estrogen, progesterone, and testosterone.)

e |t's a component of bile acids which are necessary for proper fat digestion and
absorption of fat-soluble vitamins—A,D,E, and K.

e It provides structure to cell membranes, modulating membrane integrity and fluidity,
and organelles (tiny specialized parts of a cell that carry out its functions).

e It's necessary for brain and nervous system function.

e It provides a natural water repellent for skin and is a precursor for vitamin D
synthesis.

Cholesterol is carried through the bloodstream by attaching to particles called “lipoproteins.”
Besides cholesterol, lipoproteins are spherical molecules that contain triglycerides,
phospholipids, and apolipoproteins. There are four different types of lipoproteins that transport
cholesterol in the bloodstream; they differ based on their protein content which determines their
densities (they also differ in their triglyceride and cholesterol content). The higher the density,
the higher the protein and the lower the lipid it contains. Note that lipoproteins are not just
cholesterol.

11
©2019 HormoneSynergy



0,85

Apolipoproteins D
triglycerides + .

L 09
phospholipid D .'/-3 \
0,95
free cholesterol >’ Chylomicrons
) VLDL wg
N | z
<o\ g
( iDL e
0 N—LbL s
<9 HDL
; ; : 11
10 50 500

- » diameter (nm)
High density lipoprotein (HDL) are the smallest particles and have the highest
percentage of protein (hence the name “high density”) and lowest percentage of
triglycerides.

Low density lipoprotein (LDL) carry the majority of cholesterol in circulation. LDL
particles consist of varying sizes and densities. Smaller, denser particles can be
more atherogenic than larger ones.

Very low density lipoprotein (VLDL) have the lowest percentage of protein with the
main job of carrying triglycerides to cells.

Chylomicrons are the largest particles and mainly carry triglycerides and cholesterol
from the gut to the liver. They also transport triglycerides from the liver to the heart
and skeletal muscle to use as fuel, and to fat cells for storage.

High levels of HDL particles reduce cardiovascular risk and low levels are associated with
increased risk. Properly functioning HDL particles are beneficial because they:

Traffic triglycerides to cells to use as an energy source.

Deliver cholesterol to the adrenal glands and testicles or ovaries to make hormones,
especially in situations of high demand.

Remove cholesterol from the artery wall and transport it back to the liver for
breakdown or to the intestines for reabsorption or excretion. HDL can also facilitate
transport of cholesterol to LDL patrticles so they can bring it back to the liver or
intestines.

Inhibit LDL oxidation and minimize inflammation.

Promote repair of endothelial cells and stimulate nitric oxide production.

The level of HDL isn’t as important as how well it functions. Unfortunately, measuring HDL-C
(cholesterol bound to HDL) or HDL-P (HDL particles) does not reflect HDL function—currently
no test determines HDL function (although assays are currently being developed®) and
artificially increasing HDL cholesterol levels doesn’t reduce cardiovascular events®3 (although
raising HDL particle count may).%%

LDL’s main purpose is to deliver triglycerides (energy) and phospholipids to cells. Most of the
time, they carry cholesterol back to the liver. If LDL particles are too abundant, especially if the
endothelium is dysfunctional, they can deposit cholesterol in the wall of arteries. The LDL
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particles that are retained initiate atherosclerosis.®® Deposited cholesterol can then be modified
(oxidized or glycated) and engulfed by a white blood cell, starting plaque development. When
plague becomes calcified (as the body attempts to stabilize rupture-prone soft plaque) the
arteries become “hardened.” Plaque can also become inflamed and oxidized, festering like a
wound in the artery wall, eventually breaking through the “scab” or fibrous plaque. This can
cause a blood clot to form, chocking off the artery.

Besides delivering triglycerides and phospholipids to cells, LDL particles play a role in the
innate immune system. LDL particles may protect against infection from bacteria, viruses, and
parasites, and neutralize lipopolysaccharide (LPS) from gut bacteria (in the case of “leaky gut”),
preventing tissue damage from endotoxins.®”®® If high LDL is caused by infection or
inflammation, periodontal disease, or intestinal hyperpermeability (“leaky gut”), treating the
underlying cause is necessary to lower LDL.

LDL particles are made and cleared by the liver. If your LDL level is high, treating the cause is
key. Very high LDL may be due to genetics, known as “familial hypercholesterolemia” or FH,
requiring medication. Heterozygous FH affects 1 in 250 people and homozygous FH 1 in
160,000 to 1 in a million.%*1% Therefore, most cases of elevated LDL are not due to genetics.

There are 5 major subgroups of LDL—IDL (or "intermediate density lipoprotein”), and LDL I, I,
Ill, and IV. IDL is the largest, least dense, and most buoyant; LDL IV is the smallest and most
dense. The smaller the LDL patrticle, the more dangerous it is. Small-dense LDL (LDL IIl and
IV) is more atherogenic because it can penetrate the endothelium easier (similar to a golf ball
fitting through a net, whereas a beach ball would bounce off of it). In addition, small LDL
particles stay in circulation longer than large, buoyant ones.

Regardless of the type of LDL particles you produce, over time, LDL particles cause
atherosclerosis and cardiovascular disease.’®® Note that LDL particles (LDL-P) cause
atherosclerosis and are more important to measure than the cholesterol level of these particles
(LDL cholesterol or LDL-C).1°2 If your LDL particle count is high, you need to lower production
or improve its clearance. If your high LDL is not due to genetics (remember, familial
hypercholesterolemia is uncommon), there is much you can
do to reach your LDL goal.

The most important step to improve protective HDL and
reduce atherogenic LDL is to optimize your diet and
exercise. Although the Treatment section will give you
specifics on fine tuning your diet and ideal exercise habits,
some diet guidelines specifically focused on optimizing lipids
will be offered here.

Many people believe that limiting their intake of food-sources
of cholesterol is the most important way to obtain healthy
cholesterol levels. However, dietary cholesterol has very
little impact on your cholesterol levels 119 and does not
increase cardiovascular disease risk.1®® Most of the cholesterol (approximately 85%) in your
body is made by your body—reabsorption of self-made cholesterol that’'s excreted into the
intestines via bile is the main source of cholesterol in circulation. So, limiting high cholesterol
foods such as egg yolks won’t impact your serum cholesterol levels that much. In fact, most
people who eat more cholesterol-containing food will decrease their body’s production of
cholesterol.1®® However, some people are cholesterol hyperabsorbers, meaning they tend to
over-absorb cholesterol from the intestines. Measuring cholesterol production markers
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(lathosterol and desmosterol) and absorption markers (beta-sitosterol, campesterol, and
cholestanol) can determine if you are a cholesterol over-producer or over-absorber.

The most contentious issue regarding nutrition and cardiovascular risk surrounds type and
amount of fats in the diet. All fats are not equal. A recent analysis published in the British
Medical Journal summarizes this fact succinctly: “ . Researchers and public health
authorities now agree that to consider the effect of total fat intake alone on health is
meaningless; different types of fats must be considered.”%’

Fats differ based on the number of double bonds in their carbon chain (saturated fats have no
double bonds, monounsaturated fats have one, polyunsaturated fats have multiple), whether
the double bonds are on the opposite position (as in trans fats), and the length of the carbon
chain. Many foods contain different types of fat but one source may predominate (e.g., olive oll
is mostly monounsaturated but also contains
polyunsaturated fat).

Saturated fatty acid (stearc aod)

, HHHHHHHHHHH"HHHHH
There’'s no debate about the need to I R

I -1-6
significantly limit or avoid all trans fat from fried H'{'C'C'C'C'L'E'E'L"?"C.'L.'C'f'c'c'C'C O
or packaged fOOd (any uhydrogenatedu or HHHHHHHHHHHHHHHHH

partially hydrogenated” oil). Trans fats not only
raise LDL and triglycerides and lower HDL,

they also impair endothelial function, promote

Maonounsaturated fatty acid (cle aod)
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blood clots, and increase cardiovascular H_c_c_c_-;_c_c_c_c_c C-C Ly
disease risk and death (from any cause!)108100 HHHHHARH 4 J; e e 20
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Saturated fat may or may not influence your

lipid levels. The source of saturated fat (e.g.,

Palyunsaturated fatty acid

dairy, eggs, coconut, beef), the length of the (linelenic acid—an omega-3 fatty acid)
carbon chain (medium or long), and what HHH Y

. . -,J. W H ;,-
replaces saturated fat in the diet can all B Yttt L T H
influence results.’®  The most abundant W 'L': - ”'1'_-"5..5__&_'_'{3 7
saturated fats in the diet are long-chain—16- R S feez0
carbon atoms (palmitic acid found in palm oil, iy %

red meat, and dairy) or 18 carbon atoms
(stearic acid found in animal fat and coconuts). Palmitic acid may raise LDL whereas stearic
acid appears to have a neutral effect.'!!

Medium-chain fatty acids or medium-chain triglycerides, “MCT oils,” contain 6 to 12 carbon
atoms and are found in high amounts in coconuts and smaller amounts in dairy products.
These fats go straight to the liver and can be used for energy or turned into ketones, an
alternative energy source for the brain. They're less likely to be stored as fat and appear to
improve insulin sensitivity and help with weight loss.'? Overall, most studies do not link eating
saturated fat and increased risk of heart attack or cardiovascular disease.**11°

Monounsaturated fats found in nuts, olives/olive oil, and avocadoes are
beneficial for your heart and arteries for many reasons—they lower LDL,
oxidation, inflammation, and clotting risk, and may improve endothelial
function and blood pressure.!16117
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Polyunsaturated fats (PUFAS) are essential, meaning they must
come from the diet since they can’'t be made by the body. There
are 2 types—omega 3 and omega 6. These are found in fatty fish
such as wild salmon and sardines, vegetables, nuts, and seeds.
. PUFAs lower LDL while improving HDL, and lower

cardiovascular risk, especially if they’re eaten instead of
saturated fat.!!8

Avoiding processed food, particularly processed grains or refined carbohydrates and
sugar, is critical to improve your lipid profile. Timing, type and amount of carbohydrates
eaten, and other foods eaten with the carbohydrate determine the impact on your body. For
example, if you exercise, your body uses :

carbohydrates as fuel, or stores them in
muscles as an easily accessible form or energy
called “glycogen.” However, if you don't
exercise, if you eat excessive carbohydrates, or
if you have high blood sugar and insulin levels,
your liver converts glucose from carbohydrates
into ftriglycerides (this is called “de novo
lipogenesis”). The liver creates VLDL particles
to transport these triglycerides to cells to use
them as energy or store them in fat cells. After
VLDL particles release triglycerides, they are
cleared by the liver or converted to LDL
particles. Therefore, high insulin levels produce high triglyceride levels and most people with
high triglycerides have the more atherogenic form of LDL (small dense LDL). In other words, if
you have elevated blood sugar and insulin production, your triglycerides increase and your liver
must produce more LDL particles to traffic cholesterol (since more triglyceride content means
less cholesterol is carried; therefore, more LDL particles are needed to transport cholesterol).

Research on low-carbohydrate diets and lipid levels is conflicting with meta-analyses showing
lower triglycerides and higher HDL-C, with either no change, or increased LDL-C.1%122 This is
likely because of different carbohydrate quality (fiber content, glycemic impact) amount
consumed (different definitions of “low-carb” diets), populations studied (although most studies
were of insulin resistant, diabetic people), and other factors (e.g., amount of fat or fiber in other
foods consumed with carbohydrates, exercise vs no exercise).

Refined carbohydrates include grains that have been processed to remove the fiber—this is
how flour is made. Refined carbs are found in bread, pasta, white rice, pastries, cereal,
processed corn and many snack items. High fructose-containing beverages such as pop or fruit
juice not only spike blood sugar and insulin, they can cause your liver to become congested
with fat. This condition called “fatty liver” is found in at least 25% of American adults and 70-
90% of people who are obese and can lead to cirrhosis and liver cancer.123124

Not all carbs are bad or cause LDL elevation, especially in people with normal insulin
sensitivity. Healthy carbohydrates are great sources of fiber, vitamins, minerals, and plant
compounds that lower LDL and improve endothelial function. These include vegetables, some
fruit (especially berries), legumes (beans, chickpeas, lentils), and unprocessed whole grains
such as steel-cut oats, wild rice, and quinoa.
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It's important to note that foods are not just isolated macronutrients and that eating food is
more than the sum of individual nutrients—a concept known as “food synergy”'?>. The most
important dietary pattern you can adopt to lower LDL production, improve LDL particle size,
enhance HDL activity, and lower your risk for heart attack and stroke (as well as erectile
dysfunction, diabetes, obesity, several forms of cancer, and dementia) is to implement a
Mediterranean diet.’?® Studies linking the Mediterranean diet with impressive cardiovascular
benefit are abundant.*?” In fact, the PREDIMED trial showed that when people at high risk for
cardiovascular disease eat a Mediterranean diet, especially if they supplement with extra virgin
olive oil or nuts, they significantly lower their risk for heart attack, stroke, and death.?®

There are, of course, many
different countries and cultures

rediscover \" goodness

that surround the Mediterranean OLDWAYS

and confusion exists about the
definition of this diet. Consensus

is that the ideal Mediterranean Mediterranean Diet Pyramid

diet is high in unprocessed
grains, vegetables and fruit,
legumes, nuts and seeds, and
olives and olive oil. Moderate ‘
consumption (at least twice per .
week) of fish and seafood, eggs, i’
poultry, dairy (especially

fermented such as yogurt and

cheese) is encouraged.

Infrequent intake of red meat and Drink Water
sweets is also a focus as well as

beverages being mainly water . ‘ A epeab
and red wine in moderation. The g & 3» Sl R oty whole),
Mediterranean Diet Pyramid was Ve s Yo o N
created by Oldways, a food and S ¢ u“S::P
nutrition nonprofit organization, in N
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School for Public Health & the ﬁ,% i ég .;)q ,\, Pyt
World Health Organization. In 5 9 Mesls

additon to emphasizing the sl ot
above diet, the pyramid highlights © 2009 OdveysPreconaon an Excharge T IR
regular exercise and physical
activity, community involvement,

and enjoying meals with others.

Poultry,

Eggs,
Cheese,

and Yogurt
Maderate portians,

Fruits,
Vegetables,

o these foods

Treatment for dyslipidemia in

addition to diet and exercise: The foundation for improving lipid levels should be to optimize
your diet and exercise habits as much as possible. If this isn’t enough, or if the presence of
atherosclerosis is significant, other therapies may be needed. This includes medications or
natural supplements. You may grimace at the thought of adding medications to your treatment
plan. Good medicine is using the right treatment at the appropriate time for each individual
patient—while adhering to the oath, “first do no harm” (which includes not enabling a person to
have a premature heart attack, stroke, or develop dementia due to fear or misinformation about
medications). Using the right treatment at the appropriate time is the best medicine.
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Medication options: The enzyme that controls cholesterol production is called "HMG-CoA
reductase." Statin medications, such as Lipitor® or Crestor,® block this enzyme in the liver,
reducing cholesterol synthesis. The liver then increases LDL receptors to take in cholesterol
from the bloodstream, lowering LDL particles in circulation.

Several naturally occurring statins (called "monacolins") are found in red yeast rice, as well as
the phytosterols—beta-sitosterol, campesterol, and stigmasterol. More information on red yeast
rice can be found in the supplement section.

Zetia® blocks intestinal absorption of cholesterol. Recall that approximately 85% of cholesterol
in your body was made by your body—reabsorption of this self-made cholesterol that’s
excreted into the intestines via bile is the main source of cholesterol in circulation. Zetia block
this excreted cholesterol from being absorbed, as well as pulling cholesterol back out of bile
and mildly increasing LDL receptors in the liver. If your LDL-P is not at goal, taking Zetia in
addition to a statin may lower your risk.'?® Unfortunately, in some people, Zetia can shift the
ratio of large, buoyant LDL to more atherogenic, small dense LDL particles.**

Fenofibrate (Tricor®) activates lipoprotein lipase, increasing fat breakdown and elimination of
triglyceride-rich particles from the bloodstream. This promotes a shift from small, dense LDL
particles to large buoyant ones. Fenofibrate also increases HDL particles and reduces serum
uric acid levels in people with high uric acid. Fibrate medications are best used in people with
persistent high triglycerides and low HDL cholesterol levels.®*%%2 Fibrates can lower
microvascular disease (retinopathy and kidney disease) in diabetics.'3

Natural therapies: There are many natural therapies that can help lower production of LDL,
convert small LDL to large particles, and upregulate LDL receptors in the liver (therefore,
lowering LDL in circulation). In addition, some natural substances have been shown to
decrease triglycerides, reduce intestinal absorption of cholesterol, and possibly enhance HDL
activity to remove cholesterol from the arteries. See the supplement section for more
information.

4. Maintain optimal blood sugar and insulin (reverse metabolic syndrome).

Remarkably, only 4 grams of sugar (~3/4 teaspoon) circulates in the blood of an insulin-
sensitive 150-pound person.’** When you’re sedentary and fasted, your brain consumes
approximately 60% of blood glucose. If the level falls significantly, symptoms such as heart
racing, sweating, dizziness, and confusion can occur with severely low blood sugar causing
seizures and death. Your body has a sophisticated control system to protect itself from running
out of glucose that involves communication between your brain, muscle, fat cells, intestines,
liver, and pancreas. The most important pancreatic hormones regulating blood glucose are
glucagon and insulin. During sleep or in between meals when blood sugar is normally low, the
pancreas secretes glucagon causing your liver to release stored glucose. If demand for glucose
is great, glycogen in the liver and muscles can be broken down. If glycogen stores become
critically low (for example, after long bouts of exercise), your liver can make more glucose.

After you eat a meal with carbohydrates, insulin is secreted enabling your liver and muscle to
take up glucose for immediate fuel or fat cells to store it as triglycerides for later use. Your
abdomen contains a lot of insulin receptors, which is the reason high insulin production leads to
fat accumulation around your waist.

Insulin resistance and type 2 diabetes are now an epidemic. Among all US adults, more than a
third currently have impaired fasting glucose and insulin resistance, often referred to as
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prediabetes. More than 12% of US adults are diabetic. Among people over 65, the percentage
of prediabetics jumps to nearly 50% and the number of diabetics is more than 25%. This
means that more than 100 million American adults have insulin resistance and prediabetes or
type 2 diabetes.!® In 2017, the cost of caring for diabetic Americans was $327 billion, with
medical expenditure per diabetic patient of nearly $17,000.2*¢ This trend is obviously not
sustainable.

Insulin resistance, which precedes diabetes, occurs in a step-wise fashion: initially, high blood
sugar (from eating too much sugar and refined carbohydrates or excess calories, lack of
exercise, or long-term stress) causes the pancreas to secrete excessive amounts of insulin. If
this continues, eventually muscle then liver cells won’t respond to the high level of insulin—they
become resistant.’®” Over time, high blood sugar causes a decline in muscle mass, worsening
elevated glucose (since muscle takes up the most glucose after a meal).'3® Excess glucose is
shunted to the liver and adipose cells which turn it into fat. To overcome resistance, higher
levels of insulin are secreted, which becomes a self-perpetuating cycle.

Most people with diabetes die from cardiovascular
disease. Even, if your blood sugar level isn't high Don't use aenetics as an excuse
enough to be considered diabetes or prediabetes, . 9 ’ :
elevated glucose and insulin in the bloodstream | When it comes to metabolic
(known as “hyperinsulinemia”) is harmful to your | syndrome and diabetes risk,

blood vessels and heart. In fact, even without | genetics may load the gun but your
diabetes, insulin resistance is a good predictor of | diet and lifestyle choices pull the
cardiovascular disease'*® causing several overlapping | trigger.

problems. For example, chronically elevated blood
sugar triggers oxidative stress and inflammation. High
insulin levels alter lipid metabolism, known as
dyslipidemia, increasing triglycerides, lowering HDL particles, and raising small dense LDL
particles.'*® Elevated blood sugar and insulin also impair proper endothelial function, promoting
plaque development, high blood pressure, and clot formation.***

Besides damaging blood vessels and contributing to atherosclerosis, hyperinsulinemia can
damage the heart muscle itself, preventing it from pumping properly. Consider the fact that your
heart must pump non-stop from the moment you’re born, requiring a constant supply of energy
(ATP). There is no way to store this energy in the heart; therefore, the mitochondria in heart
cells require a continual supply of substrate to make ATP. Normally, the heart prefers making
ATP from fatty acids rather than glucose.'* The level of free fatty acids in circulation
determines uptake in the heart. In a state of hyperinsulinemia, the heart has a rich fatty acid
supply and glucose use is inhibited. This causes glucotoxicity from a buildup of glucose. In
addition, accumulation of fatty acids leads to their storage in lipid droplets inside heart cells
(called “lipotoxicity”).1*® This can cause dysfunction of heart cells, enlargement of the heart itself
(cardiac hypertrophy or cardiomyopathy), and impairment of the heart’s ability to pump blood.
Eventually, this leads to heart failure.44

Insulin resistance is caused by a variety of factors. Although some people may be genetically
prone, most cases are due to eating an unhealthy diet, overeating, lack of exercise, and being
overweight. The good news is that insulin sensitivity can be restored and insulin production
lowered. This requires modifying what and how often you eat (restricting sugar and processed
carbohydrates and preferably, practicing time-restricted eating), reducing abdominal fat,
optimizing exercise intensity and frequency including weight training to build muscle, improving
resiliency to stress, and maintaining healthy hormone levels. Even if you have a strong family
history of diabetes, the Nurses' Health Study suggests that 90% of type 2 diabetes can be
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attributed to four factors within your control: excess weight, lack of exercise, poor diet, and
smoking.*®* Remember, you are not your genes—you are how your genes express themselves.

5. Achieve an ideal weight.

Fat tissue needs blood vessels to feed it. If you accumulate fat, your body must continue
remodeling the vascular network (arteries, arterioles, capillaries, veins, etc.) to create new
vessels and dilate existing capillaries.*® Every extra pound of fat requires many extra miles of
blood vessels to feed it—the number of miles is debatable, up to 200 miles per pound of fat is
cited.'*” Excess fat tissue strains your heart and deprives other tissues of oxygen and nutrients.
Losing as little as 5 to 10 percent of your body weight can reduce insulin levels and blood
pressure and decrease your risk of heart attack, stroke, and diabetes.

What's more important than the extra pumping your heart must endure to feed fat tissue is that
fat, especially visceral fat around your waist, produces more than 35 adipokines—most of these
are inflammatory chemicals and hormones that directly participate in the development of insulin
resistance and cardiovascular disease.'#®1° In addition, the presence of visceral fat reflects
epicardial fat, meaning the more belly fat you have, the more fat you have encasing your
heart .10

There are many contributing factors to being overweight, including stress, emotional eating,
lack of exercise, poor diet choices, toxicity, and hormone imbalances. Genetics may play a
role; however, how your genes express themselves is largely within your control—influenced by
your diet, lifestyle, nutrient intake, and toxicity level.

Perhaps you believe that weight gain is common with aging due to the age-
related slowing of metabolism and loss of muscle mass. It is true that after
age 45 the average person loses 10% of their muscle mass per decade.*!
Some research indicates that body weight changes as early as age 25, with

a gradual gain of 30 pounds between ages 25 and 55.1°2 Because muscle
burns more calories than fat, the total calories you burn each day declines with
aging which is why small dietary changes—adding only 10 extra
calories per day (that's one Lifesaver, two M&Ms, or one-half
Hershey's kiss) rather than eliminating that many—can lead to one
pound of weight gain every year or 30 pounds by the time you
reach your mid-50s.

The good news is that aerobic exercise and strength training can offset some of the decline in
metabolism associated with aging.%31%* Restoring hormones to youthful levels can also
improve muscle mass and bone health. In addition, some supplements may be beneficial at
reducing appetite, lowering blood sugar and promoting insulin sensitivity, and optimizing
mitochondrial production and function. This
includes fiber, MCT oail, beta hydroxybutyrate, fish
oil, berberine, nicotinamide riboside, resveratrol,
pterostilbene, and coenzyme Q10 (more on
supplements later).

If you are overweight, commit to a plan to
reduce it. Nearly all studies show that eating a
calorie-restricted diet high in nutrients can slow
signs of aging and lead to weight loss.?>>°® No single diet is best for everyone. One long-term
study that compared diets with different compositions of fat, protein, and carbohydrates,
suggests that weight loss may be related to calories, not which macronutrient (fat, protein, or
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carbs) is emphasized.'®® However, low carbohydrate diets are often more effective and easier
to stick with than low fat diets. 00162

Two low carbohydrate diets that can help with weight loss include the Paleo and very low carb,
high fat or “ketogenic” diet. The Paleo diet eliminates grains, sugar, legumes and dairy, and
emphasizes unprocessed, whole foods including meat and fish, vegetables, low-glycemic fruit,
nuts, and seeds. People following this diet tend to eat fewer calories per day and lose weight,
especially visceral fat, and improve their blood sugar, blood pressure, and lipid levels.631¢ The
ketogenic diet is a high-fat diet, restricting carb intake to 20-150 grams per day (depending on
overall calories), sticking to a ratio of 75-90% fat, 5-15% protein, and 5-10% carbohydrates.
After adjusting to the diet, the body will use fat instead of carbohydrate to generate ATP or
energy. This is because fatty acids are transported to the liver and turned into ketones which
can be used by the heart and brain as fuel. The ketogenic diet can decrease blood sugar and
insulin levels, improving insulin sensitivity.1%1! This diet is often easier to follow than low-
calorie diets since fat improves satiety, decreasing hunger and appetite.’21”® There is good
evidence that following a ketogenic diet is very effective for long-term weight loss.*"*

Regarding cardiovascular risk, the ketogenic diet may improve lipids (triglycerides, LDL
cholesterol, and HDL cholesterol), especially in overweight or obese patients.’>176 This is
expected due to reducing blood sugar and insulin release and promoting fat loss (see the
sections on lipoproteins and insulin resistance for more information). However, in some people,
the diet increases LDL cholesterol (LDL-C) and LDL particle number (LDL-P). In a study of
highly-trained athletes following the ketogenic diet for more than a year, LDL-C and LDL-P
increased, although particle size was the large, buoyant rather than small dense type.”” The
significance of the LDL increase in this study is uncertain since it’'s possible that increased LDL
in elite athletes without other cardiovascular risk factors has a different impact than in people
without such a high level of fithess (for example, the study points out that the dramatically
accelerated rate of fatty acid oxidation due to extreme exercise requires increased lipid
metabolism). In any case, if you follow a ketogenic diet, it's probably best to eat healthy forms
of polyunsaturated and monounsaturated fat (fish, nuts, seeds, avocados, olives and olive oil)
rather than very high amounts of saturated fat (butter, cream, fatty meat, “Bulletproof coffee”) to
optimize weight loss and glycemic control without significantly boosting potentially atherogenic
LDL particles.

The most successful weight loss programs combine changes in behavior, diet,
nutritional education, and exercise.'’® In other words, just following a diet is usually not
enough to maintain weight loss—it's more effective to learn about nutrition, improve your food
choices, implement more exercise, and enhance self-awareness. In addition, accountability—
through frequent group attendance or individual sessions—leads to a much better likelihood of
achieving weight loss goals.'’® If you want to achieve and maintain your ideal weight, here is a
plan that can work:

¢ Commit to losing weight. If this has been your story, “It doesn’t matter what | do, | can’t lose
weight...” stop telling it. You know this story isn’t true and it doesn’t serve your health
goals to reinforce it. Instead, write a new story that includes the fact that vibrant health feels
exponentially better than self-medicating with unhealthy food, remaining sedentary, or
“checking out” with self-destructive behaviors. As you develop a new story, tell others. The
more you repeat your health-affirming story, the more it becomes your reality.

e At minimum, stop eating refined carbohydrates and sugar. Wheat and other high-glycemic
grains and starches (e.g., white rice, potatoes, corn) and sugar increase blood glucose
causing a corresponding spike in insulin. This leads to fat accumulation, especially around
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the waist, decreased satiety (feeling full), and rebound hunger. For some people, wheat,
refined carbohydrates, and sugar hijack the brain and can feel like an addiction. Oftentimes,
cravings will subside after a few days of avoiding these substances. Targeted amino acid
therapy to increase the brain’s production of dopamine and serotonin may help with
cravings. To uncover emotional eating triggers and eliminate them, see Roger Gould’s book
Shrink Yourself and interactive, web-based program www.shrinkyourself.com.

e Eat based on internal hunger, not your watch. The old advice of eating every 2 to 3 hours to
“increase” metabolism may lead to weight gain and does not increase metabolism,
thermogenesis (energy expenditure), or weight loss.18%-182 At minimum, eating every 2 to 3
hours trains people to eat by their watch not internal hunger cues. Your body preferentially
burns recently ingested carbohydrates rather than stored fat when you eat often. Therefore,
limiting carbohydrates and frequency of eating (unless you binge when hungry) is ideal.

o |dentify and manage hunger. Overweight patients often tell me they never get hungry. This
is because they eat for reasons other than physical hunger. There are 3 types of hunger:
physical, psychological, or mouth hunger. Physical hunger causes growling in the stomach
and an empty feeling inside. When you experience physical hunger, it's easier to make
healthy food choices. If you don’t experience physical hunger, don'’t eat. If you are ready to
perform time-restricted eating or intermittent fasting (discussed below), you’ll need to learn
to tolerate physical hunger, reassuring yourself you're not starving and knowing the
physical hunger cues are temporary.

Psychological hunger drives a person to eat to satisfy underlying emotions or feelings.
Mouth hunger is the urge to eat more of food that tastes good. If you eat to satisfy
psychological or mouth hunger, identify this and work on the underlying cause. If you
overeat due to mouth hunger, improve mindfulness. Savoring food, chewing well, and
eating more slowly can help. If you are an emotional eater, you can change this pattern. It
can be valuable to record how you feel or what events precipitated unhealthy food choices
in a diet diary. Ask for a copy of Dr. Retzler’s handout "Ways to Break Free from Unhealthy
Food Dependencies." Geneen Roth's books offer remarkable tools and new ways of
thinking to break free from emotional eating.!®® In addition, psychiatrist Roger Gould,
developed an, evidence-based program to permanently change emotional eating behavior.
See: www.shrinkyourself.com or www.pockethungercoach.com

e Exercise reqularly, at least 20-30 minutes every 24-48 hours. Not
only will exercise enable you to burn more calories and increase
muscle mass, but you're less likely to make poor food choices
when you know the effort it takes to burn them off. For example,
you need to run the length of a football field to burn off just one
Lifesaver, two M&Ms, or one-half Hershey's kiss! Emphasize
cardiovascular exercise to improve endothelial dysfunction and insulin resistance and
weight training to increase basal metabolic rate (calories burned at rest). More on exercise
below.

e Set up accountability for yourself by reporting to a group, weight loss coach, nutritionist, or
Online program. You may also benefit from keeping a blog or posting your progress on
Facebook or social media.

o Weigh yourself every day. This single accountability tool has been one of the most effective
for me personally and in my clinical practice. Daily weighing doesn’t allow you to develop
“Ostrich Syndrome”—sticking your head in the sand about your weight. You may also want
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to take body measurements or perform
bioimpedence analysis (BIA), DEXA, or Bod
Pod to monitor fat and muscle percentages
throughout your weight loss journey. Don’t
fall prey to the thinking you don’t need to
measure your weight or fat and muscle mass
because you know how your clothes feel. If
you’'ve become overweight, paying attention
to how your clothes feel has not been an
effective strategy.

e Perform calorie restriction, time-restricted
eating, or periods of fasting. The science
behind calorie restriction reaches across
species—from protozoa and worms to
hamsters, dogs, and primates. In most animal studies, calorie restriction (CR) is the most
effective, reproducible intervention to delay age-related diseases and extend lifespan.

2 studies—one conducted by the National Institute on Aging (NIA) and the other by the
University of Wisconsin (UW)--involved rhesus monkeys kept on CR diet versus a control
group for more than 20 years.'8418 Both studies showed lower rates of cancer, heart
disease, and diabetes. As expected, CR monkeys had decreased body fat; interestingly,
they also had better preservation of muscle mass that normally declines with aging.
Regarding cardiovascular risk specifically, CR monkeys had lower blood pressure, , lower
LDL and higher HDL, and improved glucose regulation with better insulin sensitivity and
lower blood sugar.

The UW study monkeys lived longer than typical monkeys in captivity, however the NIA
study didn’t show CR lenghthened lifespan. A paper published online suggests several
factors that could’ve led to the different longevity outcomes including the monkeys ages
when the studies started (NIH monkeys included young, adolescent, and old monkeys
whereas the UW study monkeys were all adults), genetic background (Chinese vs Indian),
type of diet (NIA diet was naturally sourced to ensure phytochemicals and micronutriets
were provided vs UW semi-purified diet to provide consistency), macronutrients in diet (NIA
diet was lower in fat and sugar and higher in protein and fiber than UW), and timing of
feeding (NIA monkeys fed 2 meals with afternoon meal allowed to be eaten overnight, UW
monkeys were food deprived overnight). 8¢ Meal timing suggests a possible connecting
between the circadian rhythm, metabolism, and longevity.

Calorie restriction in humans seems to have similar benefits as animal studies. People
from Okinawa eat a diet with 20% fewer calories than mainland Japanese and 40% fewer
than Americans and have the longest life expectancy and greatest percentage of
centenarians (people who live to be 100).18” Results in human studies echo other species.
One 6-month randomized study where the intervention group ate 25% fewer calories
compared to the control group led to less DNA damage, inflammation, and blood clot risk as
well as lower LDL and blood pressure. The calorie-restricted group also had improved
insulin sensitivity and more mitochondrial production in skeletal muscles.®8° Results from
another recent 2-year trial in young and middle aged (21-50 years), healthy, non-obese
men and women underscored these benefits in cardiovascular risk reduction. With an
average 12% calorie reduction, participants improved lipids (lower triglycerides and LDL,
increased HDL), decreased hsCRP (therefore, lower inflammation), enhanced insulin
sensitivity, and improved blood pressure.'®

22
©2019 HormoneSynergy



The bottom line is that calorie restriction—that doesn’t lead to malnutrition or nutrient
deficiencies—is an excellent way to improve blood vessel and heart health, probably
improves your health span, and may improve your life span.

In addition to calorie restriction, time restricted eating (often referred to as “intermittent
fasting) may be an effective weight loss and disease prevention tool. This diet restricts
calories to a 6 to 12-hour eating window and is based on following the circadian clock, an
area called the suprachiasmatic nucleus in the hypothalamus that keeps the body on a 24-
hour schedule.’®® Researcher Satchidananda Panda has discovered that confining calorie
consumption to an 8 to 12-hour window may reduce diabetes, obesity, and cardiovascular
disease.1?

In one study, obese adults who ate between 10 am and 6 pm and drank only water for the
remaining 16 hours for 12 weeks lost weight; unfortunately, lipids, blood sugar, insulin, and
homocysteine levels were unchanged.'®® In another crossover study of prediabetic men,
eating all food during a 6-hour window, ending by 3:00 pm versus eating over 12 hours for 5
weeks led to improved insulin sensitivity, blood pressure, oxidative stress, and appetite.%
The results were seen even without weight loss, suggesting a connection with circadian
rhythms in metabolism.

Nearly all studies on time restricted eating or fasting regimens lead to weight loss without
harmful side effects.!®® Alternate day fasting (eating a very reduced calorie diet or drinking
only water every other day) can cause intense hunger on fasting days and has not been
shown to be more effective for weight loss than overall calorie restriction.

There are many forms of calorie restriction, time-restricted eating, and intermittent fasting.
Experiment with what works best for your lifestyle and body and perform lab and body
composition testing to determine your ideal regimen. Following are some options to try:

1. Reduce calories by 10-40% every day while ensuring optimal micronutrient, protein,
fiber, and healthy fat intake. To determine your calorie allotment, deduct 10-40% of your
daily calorie expenditure. Your daily calorie expenditure is the calories you burn through
daily activity and exercise plus basal metabolic rate (BMR, the number of calories you
burn just to survive). There are different equations used to estimate your BMR—the
Harris-Benedict formula is a common one:

Women: BMR = 655 + (9.6 x weight in kg) + (1.8 x height in cm) — (4.7 x age in years)
Men: BMR = 66 + (13.7 x weight in kg) + (5 x height in cm) — (6.8 x age in years)

2. Practice intermittent fasting. Two options include eating a 40% calorie-reduced diet for
two days per week or the method advocated by Michael Mosley, MD—Iimiting calories
to 500 per day for two days per week (referred to as the “5:2 diet”). For more
information on Dr. Mosley’s perspective on intermittent fasting, see his book, The Fast
Diet.

3. Practice time-restricted eating by consuming all calories within a 6 to 10-hour window.
Ideally, early eating vs later eating may be more effective to improve blood sugar and
insulin response.'® In addition, allow 3 hours between your last meal and bedtime.

If you've tried unsuccessfully to lose weight on your own in the past, consider investing in a
program such as the HormoneSynergy Ideal Weight Brain Balance program. This
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6. Reduce inflammation & oxidative stress.

program is comprehensive, covering all the above
topics. Natural and pharmaceutical appetite
suppressants enable a person to follow a lower
calorie diet with emphasis on permanent weight
loss. Remember that maintaining an ideal weight ROS
requires daily (often, moment-to-moment)
commitment to healthy eating and exercise
habits—there are no shortcuts.

Inflammation

Oxidative stress and inflammation are interconnected
and interdependent. Oxidative stress occurs due to an
imbalance between reactive oxygen species (ROS—
different types of free radicals) and the availability of
antioxidants that neutralize them. ROS are produced
from normal cellular metabolism, sun or radiation
exposure, excess calorie intake, poor diet, obesity,
cigarette smoking, toxin exposure, and over-exercising.

Cardiovascular
disease

In normal cells, ROS are produced in a controlled manner, serving many useful purposes. For
example, they are signaling molecules that regulate cell division, inflammation, immune
function, and autophagy (degradation of old or damaged cells). Excess ROS or oxidative stress
induces endothelial dysfunction, high blood pressure, and vascular disease, and triggers the
onset and progression of inflammation.

Next time you get a cut or splinter, observe your body’s healthy acute inflammatory response.
A splinter represents a foreign invader—your body launches an attack by increasing white
blood cell activity and releasing chemicals that cause redness and swelling to attempt to rid the
body of the intruder and heal the injury. This is normal and healthy. Unfortunately, in blood
vessels, inflammation draws immune cells such as monocytes to the site of injury, where they
slip through the artery wall. These monocytes consume modified LDL particles and cholesterol
becoming macrophages, eventually forming foam cells and creating plague. Other immune
cells, such as T cells, further the inflammatory process.

Chronic or sustained inflammation is a well-recognized contributor to atherosclerosis and
cardiovascular events such as heart attacks and strokes.'®” Heart surgeon Dwight Lundel, MD
likens the chronic inflammatory process inside arteries to “a stiff brush repeatedly being rubbed
over soft skin until it becomes red and nearly bleeding.”%

Inflammation is the result of several, overlapping causes that damage the endothelial lining and
promote plaque. Inflamed atherosclerotic plaque is like a wound that smolders until it causes
the plaque to rupture and a clot to form. There are several tests that reflect oxidative stress and
inflammation including F2-isoprostanes, oxidized LDL, hsCRP, LpPLA,, fibrinogen,
myeloperoxidase, TNFa, interleukin-6 (IL-6), and IL-17.

Causes of oxidative stress and inflammation overlap. Major causes that are within your control
include obesity, excess calories, and poor diet choices. Excess body fat, especially around the
waist, produces inflammatory molecules called “adipokines” (such as TNF-alpha, IL-6, & CRP)
causing a type of “smoldering inflammation,” contributing to cardiovascular disease.'%2%
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Eating sugar, refined carbohydrates, fast food, processed meats (e.g., hot dogs, bacon, lunch
meat), and trans fat all increase inflammation.?°24 |n addition, eating omega-6-containing
vegetable oils (e.g., soybean, safflower, sunflower, cottonseed, and corn oil) can cause an
imbalance in essential fatty acid levels. If the ratio of omega-6 to omega-3 level is high,
proinflammatory molecules can be created. The most common omega-6 fatty acid is linoleic
acid—this is the fatty acid that becomes oxidized in LDL. Oxidized LDL causes atherosclerosis
and inflammation.?®® Although randomized controlled trials have not shown an association
between omega-6 intake and increased inflammatory makers, the ratio of omega-6 to omega-3
intake is 16:1 in today’s Western diet.2°627 For prevention of cardiovascular disease, the ideal
ratio is likely 4:1 or lower. Note that our ancestors who ate mostly land animals had a ratio of
2:1 to 4:1.2°8 The easiest way to achieve a healthier omega-6-to-omega-3 fatty acid ratio is to
stick to olive oil and eat fish, avoiding all other added vegetable oils.

Modestly restricting calories without causing malnutrition can significantly reduce oxidative
stress and inflammation.?°®?2 See information above regarding periodic fasting, calorie
restriction, and time-restricted eating.

Toxin exposure including excess alcohol, cigarette smoke, ozone, radiation, pollution,
pesticides, and some household cleaners create ROS and can tip the balance toward
inflammation. Avoid these toxins whenever possible.

Moderate exercise boosts antioxidant enzymes made by the body to minimize the impact of
free radicals. Although the function of these enzymes diminishes with aging, exercise has been
shown to maintain these antioxidant enzymes with advancing age.?*®* On the other hand,
overtraining actually increases oxidative stress and reduces total antioxidant capacity.?'*

Intestinal hyperpermeability, often referred to as “leaky gut’ is another common cause of
inflammation.?**>21¢ The primary function of the intestinal barrier is to modulate what gets into
the bloodstream and what stays out. If the barrier is breached, lipopolysaccharide (LPS) from
gram-negative bacteria in the gut gets into circulation provoking an immune response,
increasing inflammation. Interestingly, LDL particles can bind to LPS, acting as scavengers to
neutralize endotoxin.?!” More on leaky gut causes and treatment below.

It's best to identify and treat the causes of oxidative stress and inflammation and shift to an
anti-inflammatory diet and lifestyle. Focus on a predominantly Mediterranean, whole-foods diet
rich in healthy fat (nuts, seeds, avocados, olives, and coconut), vegetables, low-glycemic fruit,
free-range protein, wild caught, fish, and legumes. In addition, just 20 minutes of moderate
exercise daily can decrease inflammation.?*® Stress management tools such as mindfulness
meditation, yoga, and improving heart rate variability can all mitigate inflammation.?19-22

Supplements and some herbal medicines have been shown to effectively reduce oxidative
stress and inflammation. Upregulation of Nrf2, a protein that is the master regulator of
antioxidant responses, may be the most beneficial way to minimize ROS damage. Besides
calorie restriction, Nrf2 can be upregulated by eating a Mediterranean diet including lots of olive
oil and moderate intake of red wine.??? In addition, resveratrol, pterostilbene, sulforaphane,
curcumin, green tea, and quercetin can boost Nrf2 activity.??®> The most potent supplement to
induce Nrf2 seems to be sulforaphane, a sulfur-rich compound abundant in raw cruciferous
vegetables such as broccoli and broccoli seed sprouts, cauliflower, cabbage, and kale.??
Coenzyme Q10 may be particularly helpful to reduce oxidative stress in people with
cardiovascular disease.??® In addition, glutathione is the most potent antioxidant made in your
body. You can increase glutathione production or function from eating sulfur-rich food (garlic,
onions, cruciferous vegetables, eggs, whey protein) or supplementing with n-acetyl cysteine
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(NAC, the precursor for glutathione synthesis). Bioavailable forms of glutathione (liposomal,
nano-sized, or s-acetyl glutathione) may reduce damage from oxidative stress.??6-229

Besides lowering oxidative stress to reduce inflammation, curcumin (a component of the spice
turmeric), ginger, and fish oil are all potent anti-inflammatory agents.?3-2%2 Statin medications
have also been shown to reduce inflammation, atherosclerosis progression, and
cardiovascular events, 233234 even in people without high LDL.%3®

7. Treat underlying infections and autoimmune diseases and optimize gut health.

Chronic or frequent infections and autoimmune diseases may contribute to atherosclerosis by
increasing inflammation and through a process known as “molecular mimicry.”?% This means
that foreign viruses or bacteria induce an immune response that may cross react with the
body’s tissues including blood vessels. Autoimmune diseases (such as rheumatoid arthritis and
lupus), the result of an imbalanced immune system, can also cause atherosclerosis.?%’

Bacteria that lead to periodontal disease provoke an immune response along with chronic, low-
grade local and systemic inflammation. This is linked with an increased likelihood for
developing atherosclerosis?®2%® |n fact, periodontal bacteria have been found in atherosclerotic
plaque in the arteries.?4%24! |t's critical to have a dentist performs a thorough exam of your
gums since approximately 50% of American adults have periodontal disease.?*?

Besides periodontal microbes, herpes, cytomegalovirus, H. pylori, Chlamydia pneumonia, HIV,
Mycoplasma pneumonia, Epstein Bar virus, and hepatitis A, B, and C are all associated with
heart disease.?**2* |n fact, bacterial DNA from more than 50 different species have been
identified in atherosclerotic plaque.?*® The greater the number and duration of chronic infections
(the “pathogenic burden”), the more likely a person will develop coronary artery disease.?*® This
doesn’t mean that atherosclerosis is caused by infections. Since lipoproteins are part of the
innate immune system,?*” microbes may end up in blood vessels from lipoproteins binding
them. However, infections can induce LDL oxidation and raise inflammation, promoting
atherosclerosis and plague rupture.

Besides autoimmune diseases and chronic infections, an
unhealthy milieu of gut bacteria or poor intestinal lining can
contribute to atherosclerosis and heart disease through “the heart-
gut axis.”*® In fact, the gut contains approximately the same
number of normal flora or bacteria (called the “microbiota”) as cells
in the human body.?*®* An imbalance of this bacteria called
“dysbiosis” is implicated in type 2 diabetes, non-alcoholic fatty liver
disease (NAFLD), and obesity.?%?52 Dyshiosis also contributes to
hypertension, atherosclerosis, cardiovascular disease, and heart
failure through several mechanisms. 253254

Recall that most cholesterol in the bloodstream is reabsorbed from

self-made cholesterol eliminated in bile that’'s excreted into the small intestine. Bile helps with
fat digestion and most bile acids and cholesterol are reabsorbed with some being eliminated in
the stool. Cholesterol that reaches the large intestine is transformed by intestinal bacteria into
coprostanone and coprostanol, which are poorly absorbed from the intestine and are, therefore,
excreted.?® This activity decreases blood cholesterol levels.

More than 90% of gut bacteria is made up of 2 phyla, Bacteroidetes and Firmicutes, with the
remainder being remarkably diverse. Greater bacterial diversity in the gut is associated with
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lower body fat and triglycerides and increased HDL levels.?®® People with low gut bacterial
diversity are more likely to be obese and have insulin resistance and lipid abnormalities.?®’
Specifically, fewer Bacteroidetes species are found in obese people and this type of bacteria
increases with weight loss on a low-calorie diet.?*® Mouse studies have demonstrated a causal
link between gut bacteria and weight gain. For example, if germ-free mice are given bacteria
from obese mice, their body fat increases, whereas germ free mice given bacteria from lean
mice do not become obese.?°

Besides intestinal bacteria playing a role in cardiometabolic disease, the health of the intestinal
lining influences blood vessel health. If the intestinal lining is impaired (as in “leaky gut”)
pathogen-associated molecules drive an immune response leading to systemic and tissue-
specific inflammation. For example, if lipopolysaccharide (LPS), a component of intestinal
bacterial cell walls, ends up in the bloodstream due to leaky gut, it's a strong risk factor for
cardiovascular disease.?®°

Leaky gut has several causes. One class of medications—non-steroidal anti-inflammatory
drugs (NSAIDs) such as celecoxib, meloxicam, diclofenac, ibuprofen, and naproxen—should
be highlighted. More than 30 million people take NSAIDs daily.?! Although these medications
are very effective as short-term anti-inflammatory pain-relievers, they can damage the
cardiovascular system, kidneys, liver, and Gl tract, increasing the risk for heart attack, stroke,
heart failure, and Gl issues.?®? Many people know that NSAIDs can cause stomach problems
such as ulcers and gastritis. Unfortunately, NSAIDs also increase intestinal permeability within
24 hours of ingestion and can cause severe leaky gut if taken long-term,263:264

Development and function of the intestinal barrier depends upon gut bacteria. Therefore,
anything that contributes to dysbiosis or an imbalance of normal flora can lead to leaky gut.
This includes antibiotics which can affect gut microbiota in the short-term and possibly long-
term.2652%6 Proton pump inhibitors (“PPIs”), such as Prilosec®, Prevacid®, and Nexium®, were
designed to suppress acid production in the stomach. These drugs significantly alter the gut
microbiota,?®” including increasing the risk for overgrowth of potentially life-threatening
Clostridium difficile. This serious consequence of long-term PPl use was summarized in a
meta-analysis of 42 studies, prompting the FDA to issue a drug safety warning about these
medications.?%® Unfortunately, PPIs are still available over-the-counter and are widely used.

In susceptible people, gluten/gliadin-containing grains, such as wheat, barley, and rye, can
cause leaky gut, regardless of Celiac disease diagnosis.?®%?’° Food allergies can also
contribute to leaky gut.?’* Heavy alcohol use can disrupt the intestinal barrier through several
mechanisms including release of histamine, inflammatory chemicals, and reactive oxygen
species (free radicals), increasing the likelihood of leaky gut.?’

You can optimize your intestinal barrier by avoiding these medications that harm healthy gut
bacteria. In addition, diet and lifestyle factors significantly impact the microbiota. For example,
gut bacteria normally ferment fiber from food into short chain fatty acids (SCFA). The most
abundant SCFAs—aetate, propionate, and butyrate—are metabolized in the colon and help
maintain the barrier of the small and large intestine. Eating plenty of healthy fiber from food, not
supplements, with every meal is critical to improve gut bacteria and intestinal cell health. Focus
on getting at least 25-30 grams of fiber per day, depending on your overall food intake. There
are 2 types of fiber—soluble and insoluble. Most plants contain both soluble and insoluble fiber
in different amounts. Soluble fiber absorbs water and becomes a gel or dissolves in water and
is digested by gut bacteria into SCFA. Sources of soluble fiber include beans, lentils, oats, fruit,
and all vegetables. Insoluble fiber adds bulk to the stool and shortens transit time but is not
digested. Insoluble fiber is found in beans, vegetables, whole (unprocessed) grains, seeds, and
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nuts. Although technically fiber is a form of carbohydrate, it's not absorbed and, therefore,
doesn’t increase blood sugar or calorie intake.

Supplementing with certain live beneficial bacteria called “probiotics,” can improve tight
junctions and help heal leaky gut. Lactobacillus salvarius UCC118 strain has been shown to
adhere to intestinal cells and improve barrier function.?’*?7* In addition, several strains of
probiotics can impact cardiovascular risk factors, lowering blood pressure, LDL-cholesterol,
blood sugar, and inflammation.?’>2"® For example, Lactobacillus reuteri and Lactobacillus
plantarum can reduce triglycerides and LDL cholesterol and improve HDL levels.?”’
Lactobacillus reuteri (NCIMB 30242 strain) has also been shown to lower serum cholesterol
and hsCRP and fibrinogen (markers of inflammation).?2’® Specific strains of Lactobacillus
rhamnosus (ATCC53102 & 103) and Bifidobacterium lactis 420 have been shown to help with
weight loss, specifically visceral fat.27%-280

8. Optimize hormone levels.

The most important hormones for healthy blood vessel
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Arguably, thyroid is the most critical hormone for ideal
cardiovascular health. Hypothyroidism (low thyroid
hormone) promotes atherosclerosis due to effects on endothelial function, blood pressure
regulation, and lipid metabolism. Hypothyroidism can increase apoB-containing particles
(mainly LDL-P) due to decreased clearance of LDL in the liver.28 Endothelial dysfunction and
elevated CRP are seen in hypothyroid patients.?®? Inadequate thyroid hormone promotes
stiffening of arteries and decreases the heart’s contractility and output.?®® If untreated,
hypothyroidism increases heart attack and stroke risk and causes heart failure.?84285 With
adequate thyroid supplementation, these risk factors can improve and atherosclerosis
progression can be delayed.?®’ In fact, abnormal carotid artery-intima media thickness (CIMT)
can be reversed in hypothyroid patients treated with thyroid hormone.?® Since T3 is the active
thyroid hormone that enters the heart cell, it's important to make sure T3 levels are optimal in
addition to ideal T4 levels.

Estradiol protects the heart and blood vessels by inducing vasodilation (blood vessel
relaxation), improving blood flow, and enhancing endothelial function.?8%-?** Testosterone
supplementation may improve endothelial function in women?® and may enhance strength and
endurance in women with congestive heart failure.?®® Women with higher estrogen levels and
those who use estrogen therapy have been shown to have lower calcification of the coronary
arteries (the arteries feeding the heart).297-2%

Estradiol supplementation increases HDL (more with oral than transdermal) and decreases
total and LDL cholesterol.>® Oral estradiol increases clotting factors and CRP whereas
transdermal estradiol does not.%0%302 Although oral estradiol seems to favor blood clot
formation, some studies show it also improves fibrinolysis (prevention of blood clots).303304
Transdermal (through the skin) estradiol may be a better choice than oral supplementation for
heart disease risk.3®
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Estradiol replacement can also lower blood sugar levels and risk of developing diabetes.3%®
Higher levels of androgens, specifically DHEA-sulphate and testosterone in women, are
associated with lower CIMT (arterial wall thickness).?°” Supplementing with DHEA may improve
endothelial function, independent of androgen and estrogen receptors.>® Women with low
testosterone are more likely to experience a cardiovascular event than women with the highest
levels.300

Age-related testosterone decline can contribute to cardiovascular disease risk in men. Men with
low testosterone have been shown by meta-analysis to have an increased risk of death from all
causes, including cardiovascular disease.®'° Somewhat recently, two observational studies
published in the Journal of the American Medical Association (JAMA) and PLoS One reported
that testosterone supplementation increased heart attack risk.31? |t's worth discussing the
JAMA study in detail since men with cardiovascular risk may be denied testosterone by their
doctors due to the incorrect assumption that testosterone supplementation will harm them.

The authors of the JAMA study published the wrong conclusion which has been poorly reported
in the media and misunderstood by countless physicians. This study concluded that men who
received testosterone had a higher risk of heart attack, stroke, and death. The study looked at
approximately 8,700 veterans with low testosterone (<300 ng/dL) who underwent coronary
angiograms from 2005 to 2011. Testosterone prescriptions were given to 1,223 men; 7,468
men did not receive testosterone therapy. The study’s authors published the wrong conclusion,
stating a higher event rate (25.7%) in men who received testosterone prescriptions vs 20%
event rate in men who did not receive testosterone therapy. This was incorrect. Of the 7,486
patients who did not receive testosterone prescriptions, 681 died, 420 had heart attacks, and
486 had strokes. This was an absolute event rate of 21.2% (681 + 420 + 486 = 1587 events
divided by 7486 men = 21.2%). Of the 1,223 men who received testosterone prescriptions, 67
died, 23 had heart attacks, and 33 had strokes. This was an absolute event rate of 10.1% (67 +
23 + 33 = 123 events divided by 1223 men = 10.1%). Therefore, men who did not receive
testosterone prescriptions had more than double the risk for an event than men who did receive
prescriptions. More than 160 leading experts from 32 countries have asked JAMA to retract this
paper;3*® unfortunately, as of the date of this writing, JAMA has not done so.

In contrast, another recent observational study following 25,000 men over age 65 found that
men on testosterone injections did not have an increased risk for heart attack. In fact, in men
with high cardiovascular risk, testosterone was modestly protective.3

Note that these studies are observational, not intervention, studies. In an observational study,
investigators observe subjects and measure their outcomes—the researchers do not actively
manage the study. In an intervention study (e.g., a randomized controlled trial), the
investigators give the research subjects a particular drug or other intervention and compare the
treated subjects to subjects who receive no treatment (placebo). Researchers then measure
how the subjects' health changes. Observational studies do not prove causation; they can,
however, reveal the need for intervention trials. Ideally, physicians should base treatment
decisions on the results of many studies after weighing an individual patient’s risks and
benefits.

Clear associations between low endogenous (made in the body) testosterone and higher risk
for heart disease, heart attack, stroke, and death from cardiovascular disease exist.?%320 This
is likely due to the conditions and cardiovascular risk factors associated with low testosterone
including endothelial dysfunction, increased atherosclerosis and arterial thickness, increased
inflammation, dyslipidemia, insulin resistance and metabolic syndrome, type 2 diabetes, and
obesity3?1328 Testosterone deficiency is considered by some authors to be a major risk
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factor for cardiovascular disease.3?°3% | ow testosterone is also associated with increased risk
of death from cardiovascular disease.33!

Many observational and several intervention studies show no increased risk of heart attack or
stroke in men with higher endogenous testosterone levels or men treated with testosterone.
Most studies are consistent when it comes to testosterone supplementation improving
cardiovascular risk factors and decreasing heart attack and stroke risk. One 14-year
observational study reported decreased cardiovascular and all-cause mortality in men using
testosterone supplementation.®*? Another observational study of 1,031 veterans reported twice
the mortality risk for men with low testosterone who were untreated (20.7%) versus those who
were treated (10.3%) over 2 to 4 years of therapy.®*

A deficiency of testosterone likely plays a role in the development of insulin resistance and type
2 diabetes, and testosterone therapy improves metabolic syndrome parameters such as high
blood sugar, insulin resistance, hsCRP, and blood pressure.®3+33® Testosterone therapy has
also been shown to improve survival in men with type 2 diabetes.3°

Regarding lipids and inflammation, testosterone supplementation has been shown to lower LDL
cholesterol and triglyceride levels, as well as reduce inflammation.®*°34! Physiological doses of
testosterone may also improve synthesis of nitric oxide and, therefore, endothelial
function.3#2343 Testosterone replacement increases lean body mass (muscle) and reduces
visceral fat percentage.®**3 In men with heart disease, testosterone supplementation
improves angina (chest pain) symptoms, likely because it dilates coronary arteries.347-3%0
Testosterone also improve exercise capacity, insulin resistance, and muscle performance in
men with congestive heart failure and can improve their survival.35%:352

Diet

The relationship between diet and coronary artery disease is more complex than cholesterol
intake, involving genetics, vitamins, antioxidants, fiber, other fatty acids, flavonoids, and
phytosterols.®*® Eating a diet high in vegetables and low-glycemic fruit, quality protein, and
healthy fats is the most important step in optimizing cardiovascular health. As preventive
cardiology guru Dr. Mark Houston states, “Atherosclerosis and vascular disease are post-
prandial phenomena.” Dr. Houston is referring to the fact that every time you eat you influence
lipid levels, generate free radicals and inflammation, and introduce bacteria and toxins into your
body, possibly causing blood vessel damage. Put another way, eating inflammatory food
(especially high trans-fat or sugar) increases systemic and vascular inflammation, oxidation
(free radical damage), endotoxemia (especially if you have “leaky gut”), and autoimmune
responses in blood vessels. These effects are cumulative and contribute to endothelial
dysfunction and atherosclerosis.®* This means that the food you eat and the amount eaten are
critical choices affecting your cardiovascular system in real time.

What'’s the best diet—Ornish, Paleo, Gluten-free, Ketogenic, Mediterranean .. .?

It seems that a new study is published weekly about the “best” diet to follow and gurus with
great social media influence spread their opinions provoking confusion, frustration, and
arguments. There may be a best diet for you as an individual based on your health status and
genetics. Despite seemingly conflicting information in self-help books, solid, evidence-based
nutritional tenets do exist. For example, plant-centered diets high in fiber and low in saturated
fat, sugar, and refined grains can reduce diabetes.®*® You've learned that a high-fat ketogenic
diet can improve blood sugar, insulin sensitivity, and weight loss; however, low-fat, vegan diets
have also been shown to do this.3*%3% If you already have cardiovascular disease, Drs. Dean
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Ornish and Caldwell Esselstyn have been effectively reversing plaque, lowering cardiovascular
disease risk, and extending lives for decades with a low-fat, plant-based diet (consisting of
whole grains, legumes, vegetables, fruit, with 10-15% of calories coming from fat).358:3%°

So where should you start? Regarding overall diet, it seems most data points to a low refined
carbohydrate, healthy fat, Mediterranean-style diet as the most effective way to reduce
cardiovascular disease risk. Following are ideas to help you adopt this type of diet.

Check the boxes next to the following dietary suggestions you will follow:

[l Focus on what you know you need to eat, rather than just trying to avoid
unhealthy foods. Ask yourself if you've met your body's nutritional
needs—minimum of 5-7 servings of vegetables and low-glycemic fruit
(such as berries), good quality protein, healthy fats, and minimal
whole (not refined) grains or high fiber food—every day.

[l Eat more produce. Consider making a smoothie for breakfast or
lunch. Include colorful berries (blueberries, cranberries, blackberries,
raspberries, or strawberries), protein powder, unsweetened Greek yogurt (if
not dairy intolerant), nuts, and green leafy vegetables (e.g., kale or spinach).
You can add unsweetened coconut or almond milk. Avoid bananas, mangoes,
pineapple, and rice milk—they increase blood sugar too much.

A simple way to boost your vegetable intake is to order a vegetable platter every week from
a natural foods market or cut vegetables in advance. Store them in Debbie Meyer Green
Bags® or other containers that preserve freshness. Bring hummus or other high-protein dip
(consider edamame pureed with avocado, lime, Greek yogurt and cilantro) to work or serve
with dinner. Convenience is key—if vegetables are washed and cut in advance, you're
more likely to eat them for lunch or snacks.

You can also make salad in a jar. This is a simple way to
make sure you eat several servings of vegetables per day:

1. Gather several wide-mouthed jars, such as a Mason
jars.

2. Put salad dressing on bottom. Consider using 50%
EVOO, 50% balsamic vinegar or lemon or coconut oil mixed with lemon juice or
mustard.

3. Add harder vegetables (such as radishes, carrots, celery, broccoli, cabbage,), nuts,
beans (black, pinto, edamame, garbanzos), and cherry tomatoes or blueberries
next. These are least likely to become soggy over time. Avoid high water content
fruits and vegetables (such as strawberries, cut tomatoes, and cucumbers).

4. Put greens on top. Consider romaine, arugula, kale, or spinach. Tear leaves rather
than cutting them with a knife to prevent browning of edges.

5. Sprinkle flax or chia seeds on top for omega 3 oils and fiber, or
other raw seeds, such as pumpkin seeds, or nuts (pecans,
hazelnuts, almonds, or walnuts) on top.

6. Top with lid. When ready to serve, shake jar and empty contents
onto plate.
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[J Eat at least 2 cups of green leafy vegetables and/or 1 cup of beet root juice per day.
These vegetables are especially high in nitrates which get converted to nitrites increasing
nitric oxide and endothelial function.360-362

[J Eat healthy protein sources. Protein needs vary based on age
gender, muscle mass, weight goals, and activity level; most
adults need 45 to 90 grams per day. Good quality protein
includes vegetarian options such as whey, non-GMO soy,
beans, and nuts. Animal products such as wild-caught fish,
dairy, eggs, poultry, and free-range meat may also good
protein options. To minimize your exposure to toxins, it's best to eat REAS
free-range meat and wild caught fish, and to avoid fish high in heavy metals such as tuna
and swordfish. Remember the pneumonic SMASH to stick to fish low in mercury (salmon,
mackerel, anchovies, sardines, and herring).

[ If you’re hungry when you wake up, start your day with a real heart- g
healthy breakfast (not Cheerios!). Emphasize protein and avoid ?\
carbohydrates. Avoid all cereals, including instant oatmeal—they're
usually high in refined carbohydrates and added sugar, and they
dramatically increase blood glucose. In addition, granola is not a health
food. Consider substituting unsweetened, high-protein yogurt (such as
Greek yogurt) for milk or start your day with a protein smoothie (with kale —
and berries).Whey or pea protein are excellent protein powders to use. If
you’re not hungry in the morning, don’t force yourself to eat breakfast. The old advice of
eating every 2 to 3 hours to “increase” metabolism, may lead to weight gain, and certainly
trains people to eat by their watch, not internal hunger cues. Rather than eating by the clock
it's most important to plan healthy food for when you do get hungry.

[1 Drink 8 ounces of pomegranate juice or eat pomegranate seeds often. Pomegranate is
o full of compounds such as flavanols, which includes
proanthocyanidins, that are powerful antioxidants. Eating or
drinking pomegranate can decrease oxidized and glycosylated LDL
and remove it from the arterial wall and reduce carotid IMT 363364
Pomegranate juice also increases the production of nitric oxide,
decreases inflammation, and helps lower blood pressure.3653¢6

[l Increase your intake of berries. Berries are

high in proanthocyanidins and antioxidants and can

. help strengthen the inner walls and endothelial lining

of blood vessels. Randomized, placebo-controlled,

P . double-blind trials have shown that flavonoids from
blueberries improved endothelial and blood vessel
function.3¢’Aim for eating at least one-half cup of berries every day.

[J Eat healthy fat. "Unhealthy fats" include excessive saturated fat (from animal products)
and omega-6 fatty acids such as soybean, canola, cottonseed, corn, and vegetable oils,
and all trans fats.*¢83° Trans fats are made by heating liquid vegetable oils in the presence
of hydrogen (hence the name, "hydrogenated oil"). It's relatively easy to avoid eating any
trans fats—stay away from commercially packaged baked goods, snack foods, and fast
food. Don't eat any food with "partially hydrogenated oil"* on the label, avoid margarine and
shortening, and don't eat fried food in restaurants.
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The total amount of fat you eat may not be as important as the type of fat. "Healthy fats"
include monounsaturated and polyunsaturated fatty acids. Monounsaturated fats are found
in olives and avocados (and their oils) as well as nuts such as almonds, cashews,

pistachios, pecans, cashews, pumpkin seeds, and sunflower seeds.. R
Good sources of polyunsaturated fats high in omega-3 fatty acids ,’W i
include salmon, herring, and sardines. o

.ﬂ‘:f.:«'
[J Avoid advanced glycation end products (AGEs). These compounds ‘%;&M
are formed inside and outside the body from sugar attaching to
proteins or lipids. AGEs damage blood vessels by increasing
permeability and stiffness, preventing nitric oxide formation and blood vessel dilation,
oxidizing LDL, and promoting free radical activity (oxidative stress) and inflammation.
Besides contributing to cardiovascular disease and diabetes, AGEs literally cause aging.
AGEs form during frying, roasting, and baking (especially any “browning” of food).

Foods that you should avoid due to very high AGE levels include bacon, fast food
hamburgers and hot dogs, cheese, pizza, fried food (especially meat, chicken, and
potatoes).7®

[0 Do not drink any soft drinks. High fructose corn syrup (HFCS) is the main sweetener
used in the soft drink industry. It causes greater fat
deposition than glucose and negatively impairs
carbohydrate, triglyceride, and lipid metabolism.®”* Over
time, drinking soft drinks and HFCS increases the risk
of metabolic syndrome, fatty liver, atherosclerosis,
diabetes, and erectile dysfunction.3’? Excess intake of
calories and HCFS leads to the deposition of fat—
abdominal or “visceral fat” and fatty liver.

[J Eat lots of herbs and spices. Many spices have high
polyphenol contents with antioxidant, immune system
modulating activity. Spices, such as clove, cinnamon, oregano,
rosemary, ginger, black pepper, paprika, and garlic have been
shown to prevent endothelial dysfunction caused by high-fat
meat.3”® Another study using a high-antioxidant spice blend
(including black pepper, cinnamon, cloves, garlic powder,
ginger, oregano, paprika, rosemary, and turmeric) significantly
decreased postprandial insulin and triglyceride levels.’”* Adding these spices and a daily
dose of Cassia cinnamon (1-2 teaspoons or 1-6 grams) can lower blood sugar, LDL
cholesterol, and triglyceride levels.37537

1 Enjoy dark chocolate. Eating 1.6 ounces of dark chocolate high in flavonoids has been
shown to improve endothelial function.®”” Dark chocolate has a high antioxidant content (1
0z. has an ORAC value of 4,000-5,900—more than berries, green tea,
and red wine). Dark chocolate may enhance insulin sensitivity, lower
LDL and raise HDL, and improve blood flow to the heart and brain.*"®
v » 381 Meta-analysis of 40 studies has shown that cocoa effectively lowers
4 blood pressure, although the reduction is mild.382

[J Drink green tea. Green tea is one of the healthiest beverages you
can drink. Green tea and green tea extracts have been shown to
improve endothelial function, reduce insulin and glucose, improve ‘4 Sl EE )1:)\
v
S
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high blood pressure, decrease inflammation (hsCRP& TNF-a), and reduce oxidative
stress.®83-386 Green tea also lowers LDL and triglycerides and raises HDL. Drinking a
minimum of 3 cups green tea per day may minimize heart attack and stroke risk.387388 |n
fact, a Japanese study of 203 patients found that the more green tea a person drinks, the
less likely they are to have heart disease.*® Consider brewing a fresh pot of green tea (or a
mixture of green tea and peppermint) each morning, pouring into a
glass jar, and sipping on it throughout the day for a refreshing
alternative to water, soda, or coffee.

[l Moderate intake of eggs is okay. Studies have shown that up to 3
eggs per day may increase HDL and, therefore, decrease the LDL-to-
HDL cholesterol ratio.®® A recent meta-analysis concluded that up to
one egg per day does not increase risk of death from heart disease or stroke.3°1:3%2

[l Avoid or significantly limit simple or refined carbohydrates such as
sugar, wheat, and high-glycemic grains. This includes crackers, pastries,
pretzels, corn chips, bread, pasta, and white rice. These foods
dramatically raise blood sugar, damage the endothelium, and stimulate
your body to boost unhealthy cholesterol production. Recall that low-
carbohydrates may be more effective for weight loss and cardiovascular
risk reduction than low-fat diets.3%

[J Limit salt. Excess salt intake impairs dilation of blood vessels and enhances their
constriction, regardless of blood pressure.®*43%° Salt also damages the endothelial lining,
decreasing nitric oxide production, and increases blood pressure, atherosclerosis and blood
clot risk.3% Unless your exercise and sweating is extreme, keep salt intake to a maximum of
1500 mg per day. If you ingest more than this, some of the detrimental effects may be
augmented by potassium and magnesium supplementation.

{1 Drink red wine in moderation. If you don’t have a problem with alcohol, red
wine is likely beneficial for your heart and blood vessel health. A recent meta-
analysis of 84 studies suggests that, overall, red wine drinking (one glass for
women, two glasses for men per day) lowers the risk of dying from a heart
attack or blood vessel disease by 25% compared with non-drinkers.3*” Meta-
analyses has also shown that light or moderate alcohol consumption also
protects against ischemic stroke risk, although heavy drinking may increase
stroke risk.3%

Exercise

If exercise were a drug, it would be a blockbuster. Research has shown
that exercise improves weight loss, decreases visceral and
abdominal fat, lowers unhealthy cholesterol, repairs endothelial
dysfunction, decreases blood pressure, reduces inflammation, and
improves insulin  sensitivity.3%40*  Exercise also promotes
mitochondrial health, stimulating production of new mitochondria and
improves mitochondrial antioxidant systems. In addition, exercise
influences the number and function of endothelial progenitor cells
(EPCs). EPCs decrease with aging and are responsible for repairing
blood vessel damage.*®4% The number of circulating EPCs is critical in
predicting cardiovascular risk.*%’
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For exercise to become a way of life, it's important to start slowly and think of yourself as an
active person. In other words, begin to incorporate changes into your lifestyle such as walking
instead of driving and using stairs instead of escalators or elevators when possible.

If you want to get the most benefit from exercise, consider the results of a study comparing
moderate continuous exercise and high intensity aerobic interval training.%® Interval training
was superior in enhancing endothelial function (arterial dilation, decreased clotting, and
decreased likelihood of plague formation), insulin sensitivity, muscle mass, and reducing blood
sugar. Both exercise programs were equally effective at lowering blood pressure and reducing
body weight and fat.

Interval training involves a series of low-to-high-intensity exercise interspersed with rest or
recovery periods. One option is to warm up by walking, running, or biking at a low intensity
pace for 5 minutes, then increase to high-intensity for 30 to 60 seconds, followed by lower
intensity for 60-90 seconds. Repeat this pattern for a total of 8 times (if you're out of shape,
start with 4 cycles and work up).

For maximum cardiovascular and brain benefit, you must exercise for at least 20-30 minutes
every 24-48 hours. Your heart rate should be 65-75% of maximum during warmup and
between interval bursts, and 84-92% of maximum during interval bursts. To determine your
target heart rate, fill in these blanks:

Maximum heart rate = 208 — (0.7 x age):

Multiply by 0.84 =

Multiply by 0.92 =

My target heart rate to warm up and between intervals is: beats per minute (bpm).
My target heart rate for intervalsis: _ to __ bpm.
Goals:

[0 My immediate goal that | begin today and will continue for the next 2-3 weeks is to

exercise for minutes, by \

times per week.

‘1 My long-term goal that | will implement by is to exercise
minutes, a minimum of times per week.
Lifestyle

Psychological stress, in the areas of work, home, finances, and major life events within the
past year, has been shown to be a more potent predictor of heart attack than diabetes,
hypertension, and obesity.*®40 Stress can contribute to elevated blood sugar, insulin
resistance, and endothelial dysfunction. Brief episodes of stress, such as those encountered in
everyday life, cause transient endothelial dysfunction for up to 4 hours.*** Chronic stress
deteriorates endothelial function because hormones and chemicals released
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under stress, such as glucocorticoids, pro-inflammatory
cytokines, and endothelin-1, decrease synthesis and —
function of nitric oxide.*? Oreaa Healthy percs Tired

/' Headache
. Bills payments

Stress
. Stress
It may be helpful to remember that the feelings and No Sieep W. Debt
symptoms of stress are due to a sequence of biochemical wo,,';,e.a' Jobo" k
events in your body. Technically, stress is not an actual Anxiety

event or circumstance—it’s your body’s reaction to an event Selvee E:'m"‘y
or circumstance. This means that stress is not what happens .
to you—it's how you respond to what happens to you. You
can control how you respond to events and circumstances in
your life and you can diminish the impact stress has on your
body.

'anagement

e Nights

One way to reduce your stress response is to minimize triggers. Consider these wise words
from Earnest Holmes:

Some individuals, in spite of the pressures...around them, are able to master them, and
literally become masters of their own lives. Others seem to let life overwhelm
them....The difference can be traced to a way of thinking.

Are you a slave or a master? Do you let external situations control you or do you control
them?

Becoming a master of your external circumstances takes time. If you feel easily overwhelmed
or unempowered in your life, consider seeing a therapist or life coach trained in neurolinguistic
programming (NLP). You can reprogram thinking patterns and develop a life-affirming,
empowered way of being.

Since breathing controls your autonomic nervous system, one simple way to neutralize stress
(and turn off the “fight or flight’” response in the moment) is to focus on your breathing.
Transcendental meditation (deep breathing while reciting a specific mantra) has been shown to
reduce the incidence of heart disease, heart attack, stroke, and death.*'® Your heartbeat
speeds up with every inhalation and slows down with every exhalation. When you feel
stressed, focus on lengthening your outbreath. You may want to count—4 counts for each
inbreath, 5 counts for each outbreath. After only 5 breath cycles you will significantly minimize
the impact of stress.

If you need help minimizing stress, please see Dr. Retzler's "Emptying Your Stress Bucket"
handout.

Sleep duration and quality are critical to cardiovascular health. Testing for and treating sleep
apnea can literally save your life. At a minimum, 1 in 5 adults
has at least mild obstructive sleep apnea (OSA) and 1 in 15
has moderate to severe OSA. Unfortunately, more than 85%
of patients with OSA have never been diagnosed or treated.
OSA can cause endothelial dysfunction, systemic
inflammation,  oxidative  stress, insulin  resistance,
hypercoagulability (increased chance of blood clots), and
can cause or contribute to kidney disease, stroke,
hypertension, heart failure, arrhythmias, and heart attacks.*#
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The prevalence of sleep apnea in people with cardiovascular disease is startling—sleep apnea
is found in 50% of people with hypertension, 30% of people with coronary artery disease, 30-
40% of people with heart failure, and 50% of people who have a stroke.*>4%7

Symptoms of sleep apnea include:

Disruptive snoring

Witnessed apnea (episodes of not breathing) or gasping
Obesity and/or enlarged neck size

Sleepiness or fatigue during the day

When it comes to sleep duration, less than 6hours increases the risk for hypertension,
diabetes, obesity, heart disease, heart attack, and stroke.*8422 Sleeping more than 10 hours
increases stroke risk. It seems that 8 hours is an ideal amount. If you'’re struggling with sleep,
please ask for help. Request a copy of Dr. Retzler's handout “Getting a Good Night's Sleep"
which contains information on sleep hygiene, natural remedies, and medication options.
Consider using guided visualization or the Holosync® or Hemi-Sync® programs, or purchase an
Alpha-Stim to help your brain produce calming brainwaves and turn off the stress response.

Alcohol can be a tonic or a poison, depending on the dosage. Red wine is, indeed, a good
source of antioxidants and resveratrol. Moderate alcohol
intake has been shown to reduce the risk of heart attack,
stroke, and diabetes.423-425

Since alcohol is socially acceptable, many people
overindulge without regard for the negative health
consequences or the excess, "empty" calories it contains.

Meta-analysis has shown that, while moderate
alcohol use (12 to 24 grams or approximately %2 to
1 ounce per day) reduces ischemic stroke, heavy
use (>60 grams or 2 ounces per day) increases
the risk.?® One Canadian study looked at the
health effects of binge drinking (8 or more drinks
at one sitting) versus non-binge drinking. Binge
drinking increased coronary heart disease in men
and women and hypertension in men.*?’

How Is "Moderate" Defined?

Moderate drinking is usually defined
as: < 1 drink per day for women (< 2
per day for men) in the absence of
binge drinking. One drink is defined as
12 oz. of regular beer, 5 oz. of wine
(12% alcohol), and 1.5 oz. of 80-proof
spirits, all equivalent to about 15 g of
alcohol.

If you feel like your alcohol intake is excessive,
commit to “alcohol free nights” at least 3 to 4
days during the week. If you’re unable to stick to this commitment you may have an unhealthy
dependence on alcohol or an actual addiction. Help in cutting down or quitting is available with
medications and many effective programs, support groups, and cognitive behavioral. Please
reach out and ask for help if you need it—alcohol dependency and addiction is nearly as
common as sugar and carbohydrate addiction. You are not alone if you have a problem and
need support.

Supplements/Nutraceuticals

As the word "supplement” implies, nutrients or herbs that improve
cardiovascular health are meant to be used in addition to—not in place
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of—eating a healthy diet, achieving ideal body composition, and improving exercise and
lifestyle habits.

It's important to keep in mind that not all products are alike, no matter what the manufacturer or
label may claim. In July 2016 Consumer Reports magazine published a guide to supplement
safety stating that there are 15,000 supplement manufacturers whose products are sold in the
US.%% Very few of these facilities have been inspected by the FDA. So how do you know if the
supplements you purchase are safe and of high quality?

FDA law requires supplement companies to follow current good manufacturing practices
(cGMP). The purpose of cGMP is to prevent wrong or contaminated ingredients to be sold as
supplements and to assure packages are correctly labeled and ingredient amounts are not
greater or less than listed on labels. The Natural Products Association (NPA) is an organization
that inspects facilities to make sure they comply with cGMP. The National Sanitation
Foundation (NSF) tests products to verify accuracy and dosage of labeled ingredients and
ensures there are no pathogens (such as bacteria, fungi, or other microbes), pesticides, heavy
metals, or other contaminants in the bottle. The US Pharmacopeia (USP) also verifies that
supplements contain ingredients stated on the label, in stated amounts, and that they’re not
contaminated. “Pharmaceutical grade ingredients” means the ingredient meets a specific
monograph (or standard set of test parameters) set forth by USP, however, not all ingredients
have a monograph. Lastly, the Therapeutic Goods Administration of Australia or TGA is part of
the Australian government. In Australia, herbs, vitamins, minerals, nutritional supplements, and
essential oils are regulated as medicines. The TGA is equivalent to the FDA approval for
pharmaceuticals. Although it sounds like alphabet soup—NPA, NSF, USP, and TGA—make
sure the supplement manufacturers you use meet the standards of these organizations.

Besides coming from cGMP companies, ideally the supplements you take should be
scientifically evaluated to verify effectiveness of constituents. Few supplement manufacturers
conduct clinical trials on their formulas to document safety and effectiveness because research
is very expensive to perform. However, purchasing supplements that have research supporting
them is a better investment in your health.

In addition to safety, quality assurance, and effectiveness, look for bioavailable forms of
nutrients and dosages. The supplements you take are as important as any prescribed
medications. In fact, you may consider them to be more important than prescription drugs since
they can help you prevent the "polypharmacy" that is standard of care for aging Americans.

Your heart requires a constant supply of oxygen and nutrients. The most important quality
supplements or nutraceuticals to protect the heart, optimize cholesterol levels, lower
inflammation and oxidative stress, improve mitochondrial function, decrease insulin resistance
and high blood sugar, and enhance endothelial function include fish oil, red yeast rice,
antioxidants or substance that boost antioxidant enzyme function (vitamin C, mixed
tocopherols, lycopene, lutein, resveratrol, flavonoids, EGCG from green tea), vitamin K,
vitamins B3, 6, 12, and active folate, magnesium, curcumin, alpha-lipoic acid, cinnamon,
berberine, chromium, and coenzyme Q10.

The following nutraceuticals may help in optimizing lipids and glucose control,
lowering oxidative stress and inflammation, and reducing cardiometabolic risk:

0 Metabolic Recovery Formulais a fructose-free, hypoallergenic, high-protein
formula that supports healthy blood sugar, lowers inflammation and unhealthy i
cholesterol, and enhances digestion and detoxification. It can also help with 0 =
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weight loss if used as a meal replacement once or twice per day

[0 Berberine, the bright yellow alkaloid found in Oregon grape, goldenseal,
barberry, and other Chinese botanicals has extensive beneficial effects in
reducing cardiovascular risk. Berberine improves glucose metabolism and S
insulin sensitivity and may be as effective as metformin in lowering blood
sugar.*?®4° |t has pleotropic effects in blood vessel and heart health by B0
reducing inflammation, increasing nitric oxide production, and enhancing
endothelial function.*3!432 Berberine also improves mobilization and function of I
endothelial progenitor cells (the cells that repair damaged blood
vessels).*33434 Berberine has been shown to reduce triglycerides and LDL-C through
mechanism distinct from statins.***4% One small study showed that berberine can improve
symptoms and extend life span in congestive heart failure patients.**”

[J CholestProtect contains citrus bergamot, berberine, and curcumin. These 3
ingredients effectively and safely improve lipid metabolism, cholesterol, and
blood sugar levels. Supplementation of citrus bergamot (Citrus bergamia)
inhibits HMG-CoA reductase, reducing LDL-C in addition to lowering m
triglycerides.**® Bergamot decreases blood sugar, and small dense LDL, and
improves HDL and fatty liver.**® Berberine improves glucose metabolism and
insulin sensitivity, and may be as effective as metformin in lowering blood
sugar.*%441 Berberine also has pleotropic effects in blood vessel and heart
health by reducing inflammation and enhancing endothelial function.442443
Berberine lowers triglycerides and LDL-C through a uniqgue mechanism distinct from
statins.**444% By increasing nitric oxide production, berberine improves mobilization and function
of endothelial progenitor cells that repair damaged blood vessels.**644" One small study
showed symptom improvement and extended life span in congestive heart failure patients
treated with berberine.**® Curcumin can lower inflammation, prevent LDL oxidation, decrease
blood clot risk, and improve endothelial function and possibly, HDL functionality.*4%-451 Curcumin
C3 Complex is the most clinically studied curcumin preparation. In patients with type 2
diabetes, 1000 mg of Curcumin C3 Complex reduces oxidative stress, increasing serum total
antioxidant capacity and the activity of superoxide dismutase (SOD).*? High-dose curcumin
(4,000 mg of curcuminoids) has been shown to decrease heart attacks associated with
coronary artery bypass.**® Smaller dosages of a more bioavailable, absorbable form of
curcumin have been shown to improve endothelial function similar to aerobic exercise.***
Curcumin also improves intestinal hyperpermeability (‘leaky gut’) and may help with
inflammatory conditions.*%>4%8 Curcumin also improves brain function, minimizes inflammation
and oxidation, and possibly decreases beta-amyloid deposition.45%-463

[l Fish oil significantly decreases triglycerides, improves LDL particle size, and
reduces Lp-PLA: (blood vessel inflammation).464-4%¢ Fish oil also improves insulin
resistance and lowers blood pressure.*”4%8 Fish oil reduces inflammation and
may lessen the risk for blood clots, heart disease, heart failure, arrhythmias, and
stroke.*6**"* SynergyPure EPA 1200 contains 1200 mg EPA per capsule. The
addition of eicosapentaenoic acid (EPA) to statin therapy provides additional
benefit in preventing major cardiovascular events, possibly through lipid-
independent mechanisms. The Japan Eicospapentaenoic Acid Lipid Intervention
Study (JELIS) tested long-term use of EPA 1800 mg/day in addition to statin therapy and found
a decrease in major coronary events, fatal heart attacks, non-fatal heart attacks, unstable
angina, and bypass and stent placement.*’?> The recent REDUCT-IT trial showed 31% relative
risk reduction in heart attack, 28% reduction in stroke, and 20% reduction in cardiovascular
death risk in patients with heart disease and high triglycerides who took a statin plus 4,000 mg
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of EPA per day compared to statin-only patients.*”®

[1 Curcumin C3 Complex contains bioavailable curcumin and flavonoids to lower
inflammation, prevent LDL oxidation, decrease blood clot risk, and improve
endothelial function and possibly, HDL functionality.*’**’® Curcumin C3 Complex ‘[T
is the most clinically studied curcumin preparation on the market. In patients with ; f
type 2 diabetes, 1000 mg of Curcumin C3 Complex reduces oxidative stress,
increasing serum total antioxidant capacity and the activity of superoxide i
dismutase (SOD).*”” High-dose curcumin (4,000 mg of curcuminoids) has been W
shown to decrease heart attacks associated with coronary artery bypass.*’®
Smaller dosages of a more bioiavailable, absorbable form of curcumin have been shown to
improve endothelial function similar to aerobic exercise.*”® Curcumin also improves intestinal
hyperpermeability (“leaky gut’) and may help with inflammatory conditions.*8%-48Curcumin also
improves brain function, minimizes inflammation and oxidation, and possibly decreases beta-
amyloid deposition.484-488

[J UbiquiMax Q10 is a patented, standardized, highly absorbable form of CoQ10.
Ubiquinone or Coenzyme Q10 is an enzyme used for ATP (energy) production in
mitochondria. CoQ10 is also a potent antioxidant that prevents "internal rusting"
of cells, and can prevent LDL oxidation.*®®4%° Coenzyme Q10 levels decline with '
aging and can significantly decline, up to 40%, with the use of statins.*%!
Supplementing with CoQ10 while on a statin can prevent CoQ10 depletion and
possibly, statin side effects.**? As little as 30 mg of CoQ10 improves endothelial
function.**®* CoQ10 may also lower blood pressure and blood sugar, and improve
arrhythmias.*®44% In patients with heart failure, cardiovascular events and mortality may be
reduced by taking higher dosages (300 mg) of CoQ10.4%

[J Vitamin B3 (niacin) has been used for lipid management for more than 40 years.
It can decrease the incidence of heart attacks, reverse plague, and reduce arterial
thickening (IMT) and carotid and coronary artery stenosis progression.*®?-5% Niacin
decreases total cholesterol, LDL-C and small dense LDL, apo B, triglycerides, and )
Lp(a).>*® Niacin also increases HDL-C, enhances reverse cholesterol transport,
and endothelial function and nitric oxide synthesis.®% In addition, niacin decreases o
inflammatory markers, namely levels of Lp-PLA, and C-reactive protein (CRP).>7 .
2000 to 3000 mg is most effective; however, severe flushing can occur at these
dosages so it's important to start with a lower dosage and work up. In addition, niacin can raise
blood sugar, homocysteine, and liver enzymes—you must have your liver enzymes monitored if
you take high dosages of niacin. HormoneSynergy Sustained-Release Niacin (made by
Xymogen) or pharmaceutical Niaspan are least likely to cause flushing. Do not take Slo-Niacin,
or encapsulated niacin. Taking an 81-mg aspirin or quercetin along with sustained-release
niacin can minimize flushing.

0 Methyl B Synergy contains active folate, B2, B6, B12, and trimethylglycine
needed for healthy DNA methylation, synthesis, and repair, and to properly
metabolize homocysteine. An optimally functioning homocysteine pathway Tees
provides methyl and sulfur groups for biochemical reactions such as ——
detoxification, immune function, joint and cartilage structure, and brain and Smergy |
cardiovascular health. In excess amounts, homocysteine can damage the inner m
lining of arteries. Elevated homocysteine increases the risk for Alzheimer’s,>%®
osteoporosis and hip fracture,%*°®1° heart disease,>!1°? stroke,*® depression and anxiety,%4°15
and cognitive impairment.516:517
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[J Red Yeast Rice (Monascus purpureus) is a red-pigmented yeast grown on rice. A
Chinese meta-analysis of 93 randomized trials including nearly 10,000 participants
concluded that red yeast rice was comparable to, and in some studies, better than m"
statin medications in lowering LDL-C and triglycerides and raising HDL.5!8 Several - ———:
naturally occurring statins (called "monacolins”) are found in red yeast rice;
monacolin K is identical to pharmaceutical Lovastatin®. Red yeast rice also p—
contains phytosterols—beta-sitosterol, campesterol, and stigmasterol. Combined ™
effects of these constituents may reduce atherosclerosis progression, CIMT, and
improve plaque reversal. Red Yeast rice may also decrease blood clot risk, lower inflammation,
and improve insulin resistance.5%°22 Dosage of red yeast rice ranges from 1,800 to 4,800 mg
per day. It is critical not to use high-quality red yeast rice since many brands have been found
to have contaminants and variability of monacolins.®?® High quality brands include
HormoneSynergy (made by Xymogen), Thorne Research, Designs for Health, and Douglas
Labs.

[J ArgiMax contains high-potency L-arginine, citrulline, quercetin, cofactors, and
antioxidants to increase nitric oxide (NO) production. NO improves endothelial ArgiMax
function, enhancing blood flow and dilation of blood vessels. Improving ,ﬁ@
endothelial function and health is critical for plaque prevention and stabilization, = J
and to prevent blood clots. NO is needed to keep blood pressure low and for
normal erectile function.

[J Alpha Lipoic Acid Controlled Releaseis a patented, controlled-release, high

dose (600 mg) form of alpha-lipoic acid (ALA). ALA is a whole-body antioxidant E—
that neutralizes free radicals in both water and the lipid portion of cells. ALA
helps the body synthesize glutathione, and "recharges"” other antioxidants such Apharpoic pod |
as vitamins C and E, and CoQ10, giving them the ability to fight free radicals for
extended periods of time. Data from a 12-week clinical study indicates that m
supplementation with ALAmax CR™ (1200 mg per day, divided doses) may
support healthy C-peptide levels (C-peptide is used as an indication of insulin sensitivity).52452
ALA is a potent, safe antioxidant that may help decrease oxidized LDL and improve nitric oxide
production and healthy endothelial function.526-52°

[1 Mitochondrial Synergy contains three active, orally bioavailable formulas
that stimulate SIRT1 mimicking the protective benefits of exercise and calorie
restriction on mitochondrial biogenesis, metabolic fitness, and aging. These ‘mé
ingredients promote effecient use of insulin and glucose, increase exercise E———
performance, and impove antioxidant status including glutathione synthesis. Milochendrial)/ {
In addition, key constituents increase nitric oxide production, enhancing
vasodilation and endothelial function
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