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THE 10 KEY BIOMARKERS
OF AHEALTHY BRAIN

HOW DOES YOUR BODY HEALTH
RELATE TO YOUR BRAIN HEALTH?

Our bodies provide the essential nutrients our brains need. When our body
systems are working well, they support the creation of more neurons and stronger
connections between them. People with strongly connected brains feel happier,
calmer, sharper and more energetic.

If you want to know if your body is healthy enough for your brain, you can check
10 key biomarkers through routine blood tests. These biomarkers measure your
nutrient levels, circulatory, metabolic and digestive health. If you can get your
biomarkers on target, you can support your mood, wit, and energy levels today as
well as your brain health in the long run.

The brainis the final frontier of medicine. We are still learning a lot about how to
improve brain health and function. Today, you can take matters into your own
hands by discussing the following tests with your doctor.



BIOMAKERS OF NUTRITION

Vitamin B12, RBC Magnesium and Omega 3 Index are three key biomarkers of nutrition.

VITAMIN B12

WHAT IS THE VITAMIN B12
LEVEL BIOMARKER?

Vitamin B12 level is a blood test that measures
your levels of cobalamin, or Vitamin B12.

WHY IS VITAMIN B12 IMPORTANT?

Vitamin B12 helps the body convert food into
neurotransmitters. When we get enough B12, our
bodies and brains can make enough dopamine,
norepinephrine and serotonin, which are the
neurotransmitter chemicals that help us make
brain connections. When our brain connections are
strong, we feel energetic, happy and smart.

Having the right amount of B12 is so important that it
can help reduce age-related brain shrinkage!

WHO IS TYPICALLY LOW ON B12?

According to traditional medical guidelines, about
20% of adults are low on B12.2 According to newer
neuroscientific guidelines, up to 40% of people may

have low B12 levels. Itis also possible to have normal
levels of B12 intake, but inadequate absorption or

conversion of B12 into neurotransmitters.®

People who follow a vegan diet or take common
reflux medications, such as antacids or proton
pump inhibitors like “the purple pill”, are more likely
to be B12 deficient.

WHAT IS A BRAIN-HEALTHY
B12 LEVEL?

Alevel of 400 ng/mL is required for the nerves
and the brain. To maintain your B12 levels, the
recommended dietary allowance of Vitamin B12 is
2.4 mcg per day.

WHAT ARE THE BEST SOURCES OF
VITAMIN B12?

The best sources of B12 come from eggs, dairy
and meat.

At Honeybrains, we make sure to use foods high in
B12 across our menu, to help you get to your target.
You can check the B12 levels of individual dishes by
consulting our Honeybrains Food Periodic Table.

WHAT TYPES OF SUPPLEMENTS
ARE AVAILABLE?

Two types of B12 supplements are generally available.
Thefirstis regular B12. The second is called
“methylated B12.” People who have a variation of

a gene known as MTHFR may need to supplement
with methylated B12 (see MTHFR test below). You
can supplement with methylated B12 daily by using
the HB Healthy Brain supplement, which works

for people with and without the MTHFR gene and
contains other essential brain nutrients.

Worth mentioning: Doctor are typically taught
in medical school that a level of 200 ng/mL is
enough for the body. If you had your B12 level
checked and were told it was “normal,” you can
check again to be sure it was at least 400 ng/mL,
which is the new normal for your brain.



2.RED BLOOD CELL

(“RBC”) MAGNESIUM

WHAT IS THE RBC MAGNESIUM
BIOMARKER?

The RBC magnesium biomarker is a blood test that
measures how much of the mineral magnesium

is inside your cells. When the body has enough
magnesium, almost all organ systems, including
the brain, benefit.#

Magnesium is an essential mineral that we need

for every metabolic process in the body and brain.
The ability to measure red blood cell magnesium
levels at the cellular level is a new technology. Most
doctors don’t routinely test for it.

WHO IS TYPICALLY LOW ON
MAGNESIUM?

Around half of the U.S. population consumes less
than the recommended amount of magnesium.®
We used to get enough magnesium from our
food. Today, many of our industrially-farmed
soils have lower levels of this essential nutrient,
so we aren’t getting enough from the regular food
we eat. Anybody who gets regular belly aches or
headaches may be particularly susceptible to low
magnesium levels.®

WHAT IS A BRAIN-HEALTHY RBC
MAGNESIUM LEVEL?

Your target for a brain-healthy RBC Magnesium
levelis at least 4.3 mg/dL. To maintain a brain-
healthy level, you need to get approximately
400mg of magnesium per day.

WHAT ARE THE BEST SOURCES OF
MAGNESIUM?

Nuts and seeds provide good sources of magnesium.

At Honeybrains, we use nuts and seeds extensively
to ensure that sufficient magnesium, along with
other essential brain nutrients, are in what we serve.

WHAT TYPES OF SUPPLEMENTS
ARE AVAILABLE?

Magnesium supplements come in the form
of magnesium oxide, magnesium citrate or
magnesium glycinate. Any of these can be
effective in restoring magnesium levels as long as
they get you to your target biomarker level.

You can also help ensure that you get enough
magnesium daily by using the HB Healthy Brain or
HB Headache Therapy supplements.

Worth mentioning: Kids with ADHD tend to
have lower levels of magnesium in their blood.”
Supplementing with magnesium may be a
natural way to improve behavior and focus.®



3.OMEGA 3 INDEX

WHAT IS THE OMEGA 3 INDEX
BIOMARKER?

The Omega 3 Index biomarker measures how
much DHA (docosahexaenoic acid) and EPA
(eicosapentaenoic acid) Omega 3 healthy fats
are in the red blood cell membranes. People
who maintain higher levels of Omega 3 in their
body tend to have a healthier brain, for life.®
The amount of Omega 3 in your blood cells
depends on your diet and your genes.

WHO ISTYPICALLY LOW ON
OMEGA 3 INDEX?

Most adults in the U.S., but especially women and

children, get less than half of the Omega 3 daily
targetin their diet.”®

WHAT IS A BRAIN-HEALTHY
OMEGA 3 INDEX?

Your target for a brain-healthy Omega 3 Index
levelis > 8%. For a brain-healthy Omega 3 level,
you need about 250 to 500mg of EPA and/or
DHA per day.

WHAT ARE GOOD SOURCES OF
OMEGA 37

Fatty fish are the best sources of Omega 3 in
the diet because they contain both EPA & DHA.
Plant sources of Omega 3 provide ALA (Alpha-
linolenic acid), which requires conversion by the
body into DHA.

Top fatty fish sources of Omega 3 include Herring,
Salmon, Sardines, Mackerel, Anchovy, and Caviar.

Top plant sources include Walnuts, Chia Seeds, &

Flax Seeds.

At Honeybrains, we use salmon, walnuts, chia

seeds, flax seeds, and omega 3 free range eggs in
many of our dishes, which helps ensure that they
contain sufficient Omega 3 healthy fats. You can
check the Omega 3 levels of individual dishes by
consulting our Honeybrains Food Periodic Table.

WHAT TYPES OF SUPPLEMENTS
ARE AVAILABLE?

There are a number of Omega 3 supplements
available on the market, generally in the form of
fish oil or fish powder. We also included Omega
3in the form of fish oil powder in the HB Healthy
Brain supplement, for those who do not want to
take multiple separate supplements to target a
healthy brain.



BIOMAKERS OF CIRCULATORY HEALTH

ApoB:ApoA, homocysteine and MTHFR are three key biomarkers of circulatory health.
Circulatory health means having smooth, inflammation-free arteries.

4. APOB-APOA

WHAT IS THE THE APOB:APOA
RATIO BIOMARKER?

The ApoB:ApoA ratio biomarker measures the
balance of inflammatory vs. non-inflammatory
cholesterol particles we carry in our blood. People
with optimal ApoB:ApoA ratios tend to have
healthier hearts, for life." Healthier hearts create
healthier brains.” This test gives more information
than routine cholesterol level testing.”

WHO TYPICALLY HAS SUBOPTIMAL
APOB:APOA RATIOS?

Our genetics, lifestyle and metabolic health
determine the ratio of ApoB:ApoA. People who
have a genetic risk (strong family history) of
heart disease, cholesterol problems or diabetes
are likely to have abnormal ApoB:ApoA ratios.
Also, people with high intake of processed foods
and/or low levels of physical activity are likely to
have abnormal ApoB:ApoA levels.

WHAT IS A BRAIN-HEALTHY
APOB:APOA RATIO?

Your target for a brain-healthy ApoB:ApoAratio is
less than 0.6.

WHAT CAN I DO TO OPTIMIZE MY
APOB:APOA RATIO?

Our metabolic health, the amount we exercise,
and the types of alcohol, sugars and fats we ingest
can affect ApoB:ApoA ratios.* Eating more HDL-
raising (which is our “good cholesterol”) foods,
such as fatty fish, is a delicious way to improve
ApoB:ApoA ratios. Eating more herbs and spices
can also help; for example, getting more saffron
can improve ApoB:ApoA ratios because it can
increase the levels of HDL."®

Eating more foods high in fiber is also good for
ApoB:ApoA ratios because foods high in fiber
are good for your metabolism. Top fiber sources
include legumes such as peas and beans.

The Honeybrains menu features many types of
fatty fish, herbs, spices, and legumes. The HB
Power House supplement also may help you
optimize your ApoB:ApoA ratio because it contains
ingredients that promote metabolic health.

Worth mentioning: Doctors traditionally check
for cholesterol levels in the form of testing LDL
(the bad type of cholesterol) and HDL (the good
type of cholesterol). If you don’t ask for it, your
doctor will most likely not check your ApoB:ApoA
ratio, which gives you even more information
than a routine test.



5. HOMOCYSTEINE

WHAT IS THE HOMOCYSTEINE
BIOMARKER?

The homocysteine biomarker tests the amount of
homocysteine, an amino acid, in the blood. Higher
than normal levels are harmful to circulation. If
someone’s homocysteine is elevated, they are at
a much higher risk of developing brain shrinkage,
stroke, and Alzheimer’s Disease.'® People with low
homocysteine can avoid damage to the arteries of
the brain that occurs over time with aging.”

WHO TYPICALLY HAS HIGH
HOMOCYSTEINE LEVELS?

People who have a history of vitamin B12 deficiency,
or any of the risk factors listed above for vitamin B12
deficiency, are at risk for a high homocysteine level.
Vitamin B12 is required for homocysteine metabolism
so when it gets low, homocysteine goes up.

The following groups of people may have higher
homocysteine levels:

Anybody with chronic headaches, chronic fatigue,
and/or chronic pain.’®

Anybody with migraines or a family history of
migraines.'

Anybody with a family history of stroke or dementia.

Inflammatory conditions such as rheumatoid
arthritis or tobacco smoking can increase
homocysteine. People with the MTHFR mutation
are at high risk for high homocysteine because
MTHFR is the enzyme needed to metabolize
homocysteine. (see MTHFR test below).

WHAT IS A BRAIN-HEALTHY
HOMOCYSTEINE LEVEL?

A homocysteine of 10 mmol/L or below is required
to promote healthy brain aging over time.2° Adults
need about 400 mcg of folate in their diet to
support healthy homocysteine levels.

WHAT ARE HOMOCYSTEINE-
LOWERING FOODS?

Eating a variety of plant-based foods can help

to lower homocysteine, naturally.?’ Eating foods
that are particularly rich in folate and/or B12 are
anti-inflammatory because B12 and folate help to
metabolize homocysteine.??

Top sources of folate include dark leafy vegetables
(spinach, asparagus, brussels sprouts, broccoli).

At Honeybrains, many of our ingredients are high
in folate. You can check the folate and B12 levels
of individual dishes by consulting our Honeybrains
Food Periodic Table. You can also take nutrient
supplements to ensure that you get enough B12
and folate. The HB Healthy Brain supplement
contains 500mcg of vitamin B12 and 800 mcg of
folate, along with other essential brain nutrients
that, when taken daily, can support healthier
homocysteine levels.

6. MTHFR

WHAT IS THE MTHFR MUTATION?

The MTHFR gene encodes for a protein known as
methyl-tetra-hydrofolate reductase, which uses
B12 and folate in order to convert homocysteine
into neurotransmitters. Some people have
mutations in this gene that cause the protein to
be less efficient at converting homocysteine into
neurotransmitters. These people can have high
homocysteine even when they have normal levels
of B12 and folate. People who have the MTHFR
mutation with high homocysteine will not benefit
from taking regular B12 because their genes don’t
process regular B12 well; people with the MTHFR
mutation require a special B12, called methylated
B12, which bypasses their gene defect.

You can supplement with methylated B12 daily

by using the HB Healthy Brain supplement, which
works for people with and without the MTHFR gene
and contains other essential brain nutrients.



BIOMAKERS OF METABOLIC HEALTH

HOMA-IR and adiponectin are two biomarkers that measure metabolic health. The better our
metabolism while we are young and healthy, the better our brains function throughout life.

HOMA-IR

WHAT IS THE HOMA-IR BIOMARKER?

The HOMA-IR biomarker helps doctors understand
how much insulin your body is making in response
to how much sugar you are eating. Specifically, the
HOMA-IR ratio is the ratio of fasting blood sugar

vs. insulin. A body with an efficient metabolism
responds to dietary sugars sensitively with minimal
insulin use. If insulin sensitivity is low, the
metabolism isn’t efficient, and sugar levels go

up. Higher than normal blood sugar levels can
cause inflammation in the circulatory system.
Inflammation in the circulatory system is bad for
brain health.

WHO TYPICALLY HAS ASLOW
METABOLISM?

About 34% of U.S. adults have a slow metabolism.?*
When someone has an inefficient metabolism, the
medical term is called prediabetes or Type Il
diabetes, depending on how inefficient their
metabolism is.

Anybody can have suboptimal metabolism, even if
they diet and exercise, because our genes and our
lifestyle combine to determine our metabolic
efficiency. Anybody with a close family member
with prediabetes or diabetes has a higher risk for
metabolic inefficiency. People with higher fat to
muscle ratios are more likely to have metabolic
inefficiency because having a lot of muscle helps
the body to use insulin well.

WHAT IS A BRAIN-HEALTHY
HOMA-IR LEVEL?

A brain-healthy HOMA-IR level is less than 1.9.

HOW DO | GET TO MY TARGET
HOMA-IR LEVEL?

When it comes to metabolism, your diet, lifestyle
and body fitness make all the difference.

Colorful fruits and vegetables, coffees and teas
may be particularly good for your metabolism
because color pigments within these foods and
drinks help our body to process other nutrients
such as healthy fats.?®

Supplementing with colorful spices like cinnamon,
saffron and turmeric can improve your body’s use
of insulin.?&2728

When it comes to body fitness, building muscle
mass is a surefire way to improve metabolism.

At Honeybrains, we love foods that are high in
color and use them extensively. You can check
the color nutrient levels of individual dishes by
consulting our Honeybrains Food Periodic Table.
The HB Power House supplement can also help
you get to your target HOMA-IR level, because it
includes goji berry and green coffee bean extract,
which are food-based ingredients proven to
promote metabolic health. The HB Healthy Brain
supplement also contains five different colors of
plant pigments to help you get your daily dose of
color.



8.ADIPONECTIN

WHAT IS THE ADIPONECTIN
BIOMARKER?

The adiponectin biomarker measures the levels of
adiponectin, a hormone that is made by fat cells.
People whose adiponectin levels are at target
tend to have more skeletal muscle and less fat
around the organs.?® Having more muscle and

less organ fat leads to healthier metabolic and
circulatory systems.3%3

Our body uses adiponectin to convert sugar

and fat into energy. When fat cells get too much
energy, they make less adiponectin. Low levels of
adiponectin is a sign that metabolic efficiency is
low. Having a normal adiponectin level is critical
for the brain because the energy supply of the
brain depends on an efficient metabolism. People
with optimal adiponectin levels tend to have
sharper brains.®

WHO TYPICALLY HAS ABNORMAL
LEVELS OF ADIPONECTIN?

Women or men with low muscle mass are likely to
have abnormal adiponectin levels. Women or men
who feel they have too much fat on their body are
also more likely to have abnormal adiponectin.

WHAT IS A BRAIN-HEALTHY TARGET
FOR ADIPONECTIN LEVELS?

A brain-healthy target for adiponectin is at least
14 ug/mL.

HOW CAN YOU IMPROVE YOUR
ADIPONECTIN LEVELS?

Building more muscle leads to improvements in
adiponectin.®* Anideal muscle mass for a male
athlete is at least 43% and for a female athlete is
atleast 37%. Anideal body fat percentage for men
is less than 13% and for women is less than 20%.
Even though we all aren’t athletes, when it comes
to brain fitness, we should all strive to be like
athletes because that gives us the most control of
the fate of our brain health.

The HB Power House supplement includes

goji berry and green coffee bean extract,

which are food-based ingredients proven to
promote metabolic health that can help you
improve your adiponenctin levels. The HB
Good Mood supplement, designed to positively
impact your mood, is also good for metabolism
because it contains both turmeric and saffron.
Supplementing with curcumin may improve
adiponectin.®



BIOMAKERS OF DIGESTIVE HEALTH

Celiac Disease and Food Allergy Antibodies are two biomarkers of digestive system health and
can be checked by anybody who has belly symptoms.

CELIAC DISEASE

WHAT IS CELIAC DISEASE?

Celiac disease is an autoimmune disorder — the
body’s immune system attacks its own organs.
People with celiac disease have developed
antibodies to gluten, which is a type of protein found
in grains such as wheat, barley, rye and spelt. These
antibodies (anti-gliadin and tissue transglutaminase)
are made by the immune system to recognize foreign
invaders. With celiac disease, auto-antibodies
accidentally attack healthy cells in the lining of

the digestive system which, over time, can harm

the body. Celiac disease can influence how much
essential brain nutrients are absorbed from food
every day.

HOW CANITEST FOR CELIAC
DISEASE?

Celiac disease can be tested for with a blood test
that measures levels of the anti-gliadin and tissue
transglutaminase antibodies. People who test
negative for these antibodies do not have celiac
disease.

For people with abnormal levels of anti-gliadin
antibodies, avoiding all gluten-containing foods
(while still consuming whole grains) is the best way
to optimize body and brain health. Avoiding all whole
grains is not recommended — people who eat more
whole grains tend to live longer.®” Whole grains have
special sugars that feed the bacteria in our digestive
system that absorb critical brain nutrients. People
with celiac disease can still eat certain non-gluten
whole grains such as amaranth, buckwheat, brown or
wild rice, polenta, and oats.

10.FOOD ALLERGIES

WHAT ARE FOOD ALLERGIES?

Food allergies are allergic disorders. This is when the
body’s immune system attacks a foreign allergen.
When a dietary allergen triggers an immune response
in the digestive system, it can cause inflammation
and discomfort. When you have inflammation,
nutrients can’t be absorbed as efficiently. The most
common food allergies include cow’s milk, eggs, tree
nuts, peanuts, shellfish, wheat, soy and fish.

HOW CANITEST FORFOOD
ALLERGIES?

Food allergies can be tested for using skin and/or
blood tests. The blood tests measure the presence
of IgE antibodies to specific foods (IgE, short for
“immunoglobulin E,” is the antibody that triggers food
allergy symptoms).

COULD IRRITABLE BOWEL
SYNDROME, NOT CELIAC DISEASE
OR FOOD ALLERGIES, BE THE REAL
CAUSE OF MY BELLY SYMPTOMS?

If you test negative for food allergies and celiac disease,
and you still have belly discomfort, especially when
stressed, you should ask your doctor aboutirritable
bowel syndrome (IBS). IBS is a stress-related disorder
that affects the large intestine. Common signs and
symptoms include bloating, cramping, excess gas,
diarrhea or constipation. It can also feel like reflux, but
will almost never wake you up at night. People with IBS
typically have a personal or family history of migraines.

IBS is often treatable by supplementing with
magnesium, which you can find in the HB Healthy
Brain or the HB Headache Therapy supplements.



TABLE 1:

A SUMMARY OF THE BRAIN HEALTH BIOMARKERS
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w Adiponectin Fat distribution >14 ug/mL Build more HB Good Mood
= muscle
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o
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B oanel specific foods. IgE is the Negative allergens
antibody that triggers food
allergy symptoms.
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