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Health Benefits of Blueberries
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Health Benefits of Blueberries

EEEERNR
e Reduced inflammation
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e Reduced oxidation
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Anti-Oxidants j:ﬁlii(,'f t

® Oxidation : “Rust” in the biological systems of the body.

® Oxidation is traditionally defined as the interaction between
oxygen molecules and all the different substances they may
contact, from metal to living tissue.

® Technically, oxidation came to be more precisely defined as the
loss of at least one electron when two or more substances
interact. Those substances may or may not include oxygen.
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Free Radicals = Unpaired electrons
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Unpaired Electrons

xygen atom and

: ] Paired Electrons
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Health Benefits of Blueberries
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e Demonstrated effects in multiple organ systems
— Heart
— Brain
— Muscle
— Bone/cartilage
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Reduced Risk of Heart Attack
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The Nurses’ Health Study Il
Looked at 96,300 women, 25-42 years of age

Found that increased intake of anthocyanin-rich foods
(blueberries and strawberries) was associated with a
decreased risk of heart attack
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Cassidy A et al. High Anthocyanin intake is associated with a reduced risk of myocardial
infarction in young and middle-aged women. Circulation 127:188-96, 2013




Reduction in DNA Oxidation
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18 male volunteers, ages 48 +/- 10 years
Consumption of a wild blueberry drink or placebo for 6 weeks

The wild blueberry drink reduced levels of oxidized DNA bases and levels
of H(2)O(2) induced DNA damage in white blood cells
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Riso P et al. Effect of a wild blueberry drink intervention on markers of oxidative stress,
inflmamation and endothelial function in humans with cardiovascular risk factors. Eur J
Nutr 2012.




Guanosine Oxidation Products 9h
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Reducing Cognitive Decline
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Increased consumption of berries associated with reduction in
cognitive decline in the elderly

Blueberries and strawberries most beneficial

SN AR R BE Rl A&

LTRERYEA l:
EBEHBER

Editorial: Eating more berries may reduce cognitive decline in the elderly: Flavenoid-
rich blueberries and strawberries offer most benefit Am J. Alzhemiers Dis Other
Demen 27:358, 2012




Reduced Rates of Cognitive Decline
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Nurses Health Study
16,010 participants aged > 70 years

Dietary questionnaires administered every four years
starting in 1980.

Cognitive assessments performed 1995-2001 and with
follow-up assessments 2 years later

Greater intake of blueberries and strawberries were

associated with slower rates of cognitive decline.
Nurses Health Studyfgyf
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Devore EE et al. Dietary intakes of berries and flavonoids in relation to cognitive decline. Ann Neurol 72:135-
43, 2012.




Reduced Markers of Oxidation
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Participants ate a high dose (75 g), low dose (35 g) or control food with
matching vitamin C and sugar content to high dose blueberries, along
with a high carb-low fat breakfast.

High dose of blueberries resulted in significantly lower markers of
oxidation (higher serum ORAC)

Both doses of blueberries had lower serum lipoprotein oxidation over 3
hours after the meal.
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Blacker et al. Consumption of blueberries with a high-carbohydrate, low-fat breakfast
decreases postprandial serum markers of oxidation. BrJ Nutr 31:1-8, 2012.




Results — Adding Blueberries to
a High Carbohydrate Breakfast
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High dose of blueberries resulted in significantly lower markers of
oxidation (higher serum ORAC)

Both doses of blueberries had lower serum lipoprotein oxidation
over 3 hours after the meal.
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Blacker et al. Consumption of blueberries with a high-carbohydrate, low-fat breakfast
decreases postprandial serum markers of oxidation. BrJ Nutr 31:1-8, 2012.




Increasing Anti-oxidant Status
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Addition of 100 g of freeze-dried wild blueberry powder to a high
fat meal improved serum anti-oxidant status (ORAC value) and
total antioxidant status (TAS) assay.

Measurements were made at 1 and 4 hours after the meal.

Increased anti-oxidant status may reduce risk of chronic
degenerative diseases
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Kay CD, Holub BJ. The effect of wild blueberry consumption on postprandial serum oxidant
status in human subjects Br. J. Nutr. 88:389-98, 2002.




Effects on Neuronal Aging
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Polyphenols in Blueberries offer beneficial effects
Lower oxidative stress
Lower inflammation

May directly alter signaling involved in neuronal communication,
calcium buffering ability, neuroprotective stress shock proteins,
plasticity and stress signaling pathways
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Shukitt-Hale B. Blueberries and neuronal aging. Gerontology 58:518-23, 2012.

Shukitt-Hale B, Lau FC, Joseph JA. Berry fruit supplementation and the aging brain. J Agric.
Food Chem. 56:636-41, 2008.




Improved Metabolic Measures
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In an animal model of metabolic syndrome, animals fed crushed
blueberries showed improvements in the metabolic anomalies
induced by a high-fructose diet.

Reduced insulin resistance, improved beta cell function, reduced
plasma cholesterol, plasma leptin levels and abdominal fat were
observed in the treated animals
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Khanal RC et al. Effect of dietary blueberry pomace on selected metabolic factors associated
with high fructose feeding in growing Sprague-Dawley rats. J Med Food 15:802-10, 2012




Protection from Light-induced

Retinal Damage ‘f%-%ﬁ'ﬁ,%ﬂﬂi

Animal model of retinal damage from light exposure — two
different animal models

Dietary supplementation with blueberry juice or pla cebo

In one animal model, the blueberry juice provided
significant protectlon from light-induced damage.
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Tremblay F et al. Prophylactic neuroprotection by b lueberry-enriched diet in a
rat model of light-induced retinopathy. J Nutr Bioc hem 2012.




Improved Spatial Memory
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Animal model of spatial memory performance

Young rats were given a blueberry diet for 7 weeks and
compared with those on a control diet.

Blueberry fed rats learned faster than the control animals.
Biochemical changes were seen in the hippocampus.
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Rendeiro C et al. Blueberry supplementation induces spatial memory improvements and
region-specific regulation of hippocampal BDNF mRNA expression in young rats.
Phsychopharmacology 223:319-30, 2012.




Prevents loss of Collagen
In Bone Matrix
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A diet supplemented with blueberries prevents collagen loss
seen after ovariectomy in rats.

The diet also inhibit the senescence (aging) pathways in
osteoblasts, the cells that build up bone.
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Zhang et al. Blueberry consumption prevents loss of collagen in bone matrix and inhibits
senescence pathways in osteoblastic cells. Age (Dordr) 2012.




Improved Muscle Recovery after
Exercise-Induced Damage
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10 woman athletes participated

Blueberry smoothie or placebo was given 5 and 10 hours
prior to and immediately after strenuous quadriceps exercise

The “treated” group had a faster rate of recover, and a faster
rate of decrease in markers related to oxidative stress.
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McLeay Y et al. Effect of New Zealand blueberry consumption on recovery from eccentric
exercise-induced muscle damage. J Int Soc Sports Nutr 9:19, 2012.




Summary
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There is abundant evidence in the peer-reviewed literature that
blueberries have a wide range of health benefits.

Most of the cited literature was published in 2012; there is one
citation from 2013. Ongoing research continues to explore the
mechanisms of the many health benefits of blueberries.
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Nitric Oxide
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Nitric Oxide
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“The Molecule OF LIFE”




Nitric Oxide
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Nitric Oxide Precursors

—RILRRYSEE

* The first recognized nitric oxide precursor was the
amino acid arginine, which is converted to NO by a
family of enzymes called Nitric Oxide Synthases (NOSs)

Nitrates, Nitr represent a second generation of Nitric

Oxide precursors. They activate in seconds and are
100% arginine-free.
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Nitrates, Nitrites and Nitric Oxide
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e Nitrate = NO3
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e Nitrite = NO2
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Nitrates and Nitrites Are

Recycled in the body
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In the mouth, some nitrates are converted to nitrites by bacteria.

In the stomach, the nitrites are converted to NO, and the some of the nitrates
are absorbed.

Nitrates in the bloodstream are concentrated in the saliva, where they are
converted to nitrites, then swallowed and converted to NO in the stomach.

NO in the body is converted back to nitrites and nitrates, and the cycle
continues
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Nitric Oxide: Effects on
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Cardiovascular system
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Nervous system

iﬁEF «(%'

Immune system - e

S R




Nitric oxide: Cardiovascular effects
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® NO signals the smooth muscle cells and induces
increased compliance, enhancing blood flow throughout

the vascular tree.

® Also regulates function in platelets (blood cells
responsible for blood clots) to inhibit excess aggregation

or blood clotting.
® PEEMEF/EA - IBINMELER @ 80
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Nitric Oxide:
Cardiovascular Applications
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 Arteriosclerosis (thickening and loss of flexibility)
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* Atherosclerosis (plague build-up)
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e Hypertension |—J J&R
e Peripheral Vessel Disease
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e Stroke A )|
e Heart attack I[,\Hﬁfﬁ

e Diabetic vascular disease
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Nitric Oxide: Neurologic effects
— S b BEITRAE R RY T

® Brain-derived NO affects several types of nerve cells

® Important in neurotransmitter pathways, both in the
central and peripheral nervous systems.

® Regulates production and release of many hormones
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Nitric Oxide: Neurologic applications
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® Alzheimer’s disease and other
dementias

® Anti-aging properties — release of
human growth hormone (HGH)

® Regeneration of damaged axons of *&,

neurons
® Diabetic neuropathy
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Nitric Oxide: Immunologic effects
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® Macrophage-derived NO
® Important in the Immune system
® Helps macrophages kill bacteria and tumor cells
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Nitric Oxide: Immunologic applications
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e Cancer
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e Bacterial and viral infection
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e General immunity
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e Inflammation
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Nitric Oxide : More Power
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Significant increase in potency
Faster acting because of more rapid absorption
Longer sustained action because of higher concentration

Includes co-factors to increase N.O. generation and
dramatically broaden the health benefit.

® Additional ingredients: Magnesium, Niacin, Zinc, CoQ-10,

Chromium and Quick-Sorb®.
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EHAZQ10 coqio

® A natural, fat-soluble nutrient present in virtually every cell
in the body

® Vital to the production of Adenosine Triphosphate (ATP)
which is 90% of the energy in the body

® Promotes cardiovascular health and improved blood flow

® Aides in strengthening the immune system and promoting
good periodontal health
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ﬁ% Magnesium (Mg)

® Converts carbohydrates, protein and fats to energy

® Supports muscle relaxation and contraction as well as nerve
transmission

® Promotes healthy systolic and diastolic blood pressure
® Promotes healthy glucose metabolism
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@:‘Jﬁ Zinc (Zn)

® A component of numerous enzymes including the enzyme
that converts L-arginine into Nitric Oxide

® Plays a role in protein synthesis, blood sugar balance, wound
healing and brain function

® Promotes healthy skin, and a strong immune system
® Promotes healthy fetal and reproductive health
® Promotes healthy prostate function
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ﬁ% Chromium (Cr)

® Assists uptake of blood sugar into the cells
® Promotes regulation of blood sugar levels
® Reduces the risk of insulin resistance

® Supports lean body mass
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Tocotrienols , Omega-3 fatty acids

® Vitamin-E Tocotrienols from the seeds of the
South American Annatto bush

® Omega-3 EFA’s from certified Wild Alaskan
Sockeye Salmon and other wildly caught fish.

® 500 mg Omega-3’s in each serving
® These are lipid-soluble anti-oxidants.
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Tocotrienols &£ & = 1%




Wild Alaskan Sockeye Salmon Oil
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A pure and rich source of Omega-3 fatty acids

P =R —
B = /e




A Powerful Combination :
Tocotrienols , Omega-3 fatty acids
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The ingredients in Tocotrienols,
Omega-3 fatty acids have been

shown to support a wide range of
health benefits
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Pain & Inflammatory Disorders:
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Where do we stand as a nation?
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Are we the inflammation nation?
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Dr. Thomas Burke
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A new USA TODAY]
ABC News/Stanford
University Medical
Center poll found that
more than half of
Americans are living
with chronic or recur-
rent pain, and for large
numbers of Americans,
the pain interferes
with their daily lives.
The two news agencies §
are teaming up this
week to.cover the
treatment of pain.

By Suzy Parker, USATODAY

R,

| This week in USA TODAY

TODAY
The science of pain

t » What causes it, and what cutting-edge treatments

are on the horizon? 1A

| » The latest research on children. Young patients

are just now getting treatment. Story below

| » Exercises and other tips to relieve back pain. 7D

| TUESDAY: Using acupuncture to treat chronic pain.

Who is turning to the treatment, and is it effective?
Also, do prayer and faith help ease life's aches?

WEDNESDAY: Challenges that face injured veterans.
THURSDAY: Coping with sports injuries.




PAIN J&J&

“The problem is absolutely enormous,”
says Dr. Russell Portenoy, chairman of Pain Medicine at
New York’s Beth Israel Medical Center.

“BEAE—BEREERNARE"
Russell Portenoy &1 = #f15Y Beth Israel
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“It rivals every serious public-health issue, whether you're
talking about heart disease, cancer, obesity or anything else.”
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Inflammation Nation ééﬁ&ﬁ’g Fé*

Number of Americans who suffer from inflammatory disorders
Arthritis (all types) — 70 million
Allergies — 39 million
Asthma — 17 million
Cardiovascular Disorders — 60 million

These numbers do not include other inflammatory conditions like
G.l. disorders, Neurological disorders, diabetes, cancer, etc.
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Challem, Jack. The Inflammation Syndrome.
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Macrophage cells are a major source of inflammatory activity
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Macrophages produce several compounds that induce
inflammatory responses
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Some of these compounds are :

ELE{tEMa -
TNF-o;
IL-10;
IL-12

and IL-1b




When macrophages were stimulated to an
inflammatory state they produced 6.7 times

more IL-1[3
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This is exactly what is expected when the
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macrophages respond to inflammation.
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A very large increase in IL-1[3 concentration
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RESULT

When highly inflamed macrophages are treated with
TOCOTRIENOLS , OMEGA-3 FATTY ACIDS
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The production of IL-1B is completely prevented
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Effectson the Production of IL-1f by Macrophages
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HIGHLY EFFECTIVE ANTI-INFLAMITORY
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EVEN AT LOW CONCENTRATIONS OF 5%
AND 10%
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The study results are striking !
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Both doses of Tocotrienols , Omega-3 fatty acid
are as good as chloroquine !
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Effect of Sunset on the Production of IL-1p by Activated M onocytes/M acr ophages:
% Inhibition

% Inhibition

Chloroquine (100uM)
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Control and Test Samples
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Tocotrienols , Omega-3 fatty acid are as Effective as
Chloroquine Even at 5% and 10% Concentrations
Without the Side Effects
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SUMMARY #Z i

Tocotrienols , Omega-3 fatty acid
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A very strong

Anti-Inflammatory product
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