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The Role of "Brain Nutrients" in Cognitive Health

ACTIVITY DESCRIPTION
The effects of nutrition on cognitive processes has long been studied. There are newly
described influences of key brain nutrients on cognitive function that reveal important

mechanisms of action that provide neuronal protection and improve brain metabolism.

TARGET AUDIENCE
The target audience for this activity is pharmacists, pharmacy technicians, and
nurses in hospital, community, and retail pharmacy settings.

LEARNING OBJECTIVES
After completing this activity, the pharmacist will be able to:
e |dentify the relationship between brain nutrients and cognitive health.
e Describe the primary nutrients which play a significant role in brain
function.
e Review the biochemical roles, safety, and dosing of brain nutrients.

After completing this activity, the pharmacy technician will be able to:
e List the key nutrients that influence cognitive function.
e List the effects of brain nutrients on cognition
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Boards of Nursing.

CE hours provided by PharmCon, Inc. meet the ANCC criteria for formally approved
continuing education hours. The ACPE is listed by the AANP as an acceptable,
accredited continuing education organization for applicants seeking renewal through
continuing education credit. For additional information, please visit:
http.//www.nursecredentialing.org/RenewalRequirements.aspx

Universal Activity No.: 0798-0000-18-056-H04-P
Credits: 1.0 contact hour (0.1 CEU)

Release Date: 5/1/2018
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ABOUT THE AUTHOR

Dr. Gina Nick, NMD is a California and Hawaii licensed Naturopathic Physician, President
Emeritus of the California Naturopathic Doctors Association, Founder of HealthBridge
Newport in Newport Beach, CA, and Physician Spokesperson for the American Association of
Naturopathic Physicians and the American College for Advancement in Medicine. Dr. Gina is
respected internationally in the fields of Integrative and Functional Medicine, Detoxification,
Hormone Treatments, and Addiction Treatment and Recovery.

She is a graduate of the University of California, Los Angeles; where she received College and
Latin Honors and is a UCLA Alumni Scholar and member of the Golden Key Honors Society,
and a graduate of Southwest College of Naturopathic Medicine where she was awarded her
Doctorate Degree at the age of 23 and received Distinguished Honors for her work in
nutritional biochemistry, homeopathy and herbal medicine.

Dr. Gina has practiced Naturopathic Medicine for 18 years with unparalleled results and, in
most cases, without the need for traditional medications that cause unnecessary side effects.
Her treatment methods have produced consistent results for patients with conditions running
the gamut from dietary and allergic response to diabetes, autoimmune disorders and
hormone imbalance.

FACULTY DISCLOSURE

It is the policy of PharmCon, Inc. to require the disclosure of the existence of any significant financial
interest or any other relationship a faculty member or a sponsor has with the manufacturer of any
commercial product(s) and/or service(s) discussed in an educational activity. Gina Nick reports no
actual or potential conflict of interest in relation to this activity.

Peer review of the material in this CE activity was conducted to assess and resolve potential conflict
of interest. Reviewers unanimously found that the activity is fair balanced and lacks commercial
bias.

Please Note: PharmCon, Inc. does not view the existence of relationships as an implication of bias or
that the value of the material is decreased. The content of the activity was planned to be balanced
and objective. Occasionally, faculty may express opinions that represent their own viewpoint.
Participants have an implied responsibility to use the newly acquired information to enhance patient
outcomes and their own professional development. The information presented in this activity is not
intended as a substitute for the participant’s own research, or for the participant’s own professional
judgement or advice for a specific problem or situation. Conclusions drawn by participants should
be derived from objective analysis of scientific data presented from this activity and other unrelated
sources.

Neither freeCE/PharmCon nor any content provider intends to or should be considered to be
rendering medical, pharmaceutical, or other professional advice. While freeCE/PharmCon and its
content providers have exercised care in providing information, no guarantee of it's

accuracy, timeliness or applicability can be or is made. You assume all risks and responsibilities with
respect to any decisions or advice made or given as a result of the use of the content of this activity.
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Cognitive Health

Faculty: Gina Nick, NMD, PhD = freeCE = freeCE
What is Cognitive Health? What is Cognitive Health?
&
Cognitive health: the ability to » Diet & Exercise
clearly think, learn, and remember
* Smart Drugs/Brain Nutrients
—NIH, National Institute on Aging
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Diet & Exercise
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Brain Nutrients
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+ Omega 3 Fatty Acids
« Citicoline/CDP Choline
. |
« Curcumin :
« Amino Acids, Vitamins and Minerals b
|
« Flavonoids :
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Neuroinflammation
=)
 Oxidative stress
* The inflammatory cascade
SfreaCE
Omega 3 Fatty Acids

» Docosahexaenoic acid (DHA; 22:6n-3) is a long-chain omega-3 fatty acid,
commonly found in fish (such as salmon or tuna) and marine animals

* In the same family as the omega-3 fatty acid alpha-linolenic acid (18:3n-3),
precursor of DHA and is commonly found in plant foods such as flax, soy,
and walnuts.

« Also in the same family as eicosapentaenoic acid (EPA; 20:5n-3), the other
fatty acid commonly found in fish and marine products.

* In the human body, DHA is present in very high concentrations in the brain.




Omega 3 Fatty Acids

+ Omega 3 fatty acids upregulate genes that are important for
maintaining synaptic function and plasticity.

* On the other hand, excess saturated fats in diet reduces molecular
substrates that support cognitive processing and increase the risk

of neurological dysfunction.

Omega 3 Fatty Acids

Food sources:
* Fish (salmon)
* Flax seeds

o Krill

¢ Chia

* Kiwi fruit

* Butternuts

* Walnuts

G\éailable as dietary supplement in

SfrecCE
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Omega 3 Fatty Acids

« Amelioration of cognitive decline in the elderly
« Improvement of cognition in traumatic brain injury in rodents

« Amelioration of cognitive decay in mouse model of Alzheimer’s disease
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Omega 3 Fatty Acids
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Omega 3 Fatty Acids

Curr Opin Clin Nutr Metab Care. 2013 Noy 166}
o135
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Omega 3 Fatty Acids
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« Typical dosage is EPA 400-600/DHA 200-300 mg/day.

* Clinically:
+ Dementia: DHA 0.72 grams daily for one year has been used.

+ Maternal supplementation with DHA 400-600 mg daily from 16-20
weeks gestation until delivery.

« Research thus far shows that treating a deficiency improves cognitive
function.

SfreeCE

Omega 3 Fatty Acids

The evidence thus far shows that supplementation in
patients with low omega 3 fatty acids experience
improved short term memory.

=freeCE

Omega 3 Fatty Acids—Safety
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« DHA has been used safely in studies lasting up to 4 years and fish oil
supplements containing DHA have also been safely used in studies
lasting up to 7 years.

« Doses greater than 3 grams daily might decrease platelet aggregation
and increase the risk of bleeding. In women, lower doses of 1 gram daily
might have this effect. Use caution in all conditions and medication use
where there is an increased risk of bleeding or compromised platelet
aggregation.

< Comprehensive Database 2018; Saynor R, Gilot T. Lipids 1992:27:533-8.FDA. Center for Food Sofety ant




Omega 3 Fatty Acids—Safety Brain Nutrients

+ Theoretically, concomitant use of fish oil with anticoagulant or + Omega 3 Fatty Acids
antiplatelet drugs (including aspirin) might increase risk of
bleeding. - Citicoline/CDP Choline
» Some anticoagulant or antiplatelet drugs include aspirin, + Curcumin

clopidogrel (Plavix), enoxaparin (Lovenox), heparin, ticlopidine

(Ticlid), warfarin (Coumadin), and others. « Amino Acids, Vitamins and Minerals

« Flavonoids
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Citicoline Citicoline
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- Cognizin® Overview -
Phosphatidylethansiamine cicoline Biosynthesis
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S —————— —_———— — * Citicoline is an endogenous substance and an essential intermediate in the synthesis of cell membrane
CDPCholine  C14H26N4O11P2 phospholipid

Bioavailable source of choline and of uridine.
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* Itis the rate limiting step in the production of Phosphatidylcholine — an important brain phospholipid
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Citicoline Citicoline Research
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*In people ages 50-85: improves memory performance and prevents
cognitive decline.

Citicoline is commonly used for:

 In the healthy aging population:
*In healthy adult women aged 40-60: enhances attention performance.

* Supporting healthy brain function *In adolescents: Improves motor speed and attention.

* Preventing cognitive decline « For drug addiction: At a dose of 500 mg bid; reduces cocaine cravings and

intake and alcohol intake.

+ Supporting attention and focus

“treeCE “treeCE
Citicoline: Citicoline:
Mild Vascular Cognitive Impairment - Mild Vascular Cognitive Impairment -
Cognizin® Supporting Literature
& PP g The IDEALE Study
Citicoline effects on middle-aged women
« After 9 months of citicoline s s o
Commission Errors (@28 days) Omission Errors (@28 days) treatment preventgd decline in zf 24 poois
7 2 score of MMSE while control o
6 10 group did not L
5 2z
. o0 . 1 - (Note: 22.9 at 9 months vs. 22.4 .
: ! s at baseline while the control . s oy | e
1 I I 2 " £a group continued to decline from = Tort ] o7 1071|072
o Placebo 250 500 ° Placebo ';5;. 500 21.5 at baseline to 19.6 after 9 ¢ |o0se3| 1430 | 1 | 1702
- months) s = —L P |o3ea| 0151 0318 | 0.078
m’:jﬁq«m artention *  P<0.05 vs Placebo
MecGlade E. et al., Food and Nutrition Sciences. 2012;3:769-773. (Medified) Cooneo AV et ol Efects scolin i mild voscala cogniive impaient:the IOEALE St ) A 0T o 10 o s
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Citicoline
Mild Vascular Cognitive Impairment

The IDEALE Study

Conclusion: “...citicoline was effective and
well tolerated in patients with mild
vascular cognitive impairment. Citicoline
activates biosynthesis of phospholipids in
neuronal membranes, increases brain
metabolism as well as norepinephrine and
dopamine levels in the central nervous
system, and has neuroprotective effects
during hypoxia and ischemia.”

IDEAL
013
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Citicoline/CDP Choline
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Dosing:
+ 250-500mg/day to support healthy cognition

How supplied:

* Available as a dietary supplement alone or in combination with
other brain nutrients

Citicoline

]
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« Well established safety profile in elderly, patients with cognitive decline,
healthy patients and in adolescents.

« CDP Choline studied in healthy subjects and shown to be safe.

* Most common side effect (though rare and occurring in approximately 3 %
of people between 60-80 yrs of age) according to safety studies is digestive
disturbance.

2006:Issue 4
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Brain Nutrients .
A;g/:;
« Omega 3 Fatty Acids
« Citicoline/CDP Choline
« Curcumin E
« Amino Acids, Vitamins and Minerals b
E

- Flavonoids k3

EfreaCE
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Curcumin

» Comes from the rhizome portion of turmeric (yellow pigment).

« Anti-inflammatory activity seems to come from inhibiting
cyclooxygenase-2 (COX-2), prostaglandins, leukotrienes, and other
cytokines involved in proinflammatory signaling pathways.

* Preliminary evidence that curcumin might have activity in Alzheimer's
disease.

Curcumin
<<
* Orally, turmeric is generally well tolerated.
» Most common reports of side effects are gastrointestinal,
including dyspepsia, diarrhea, distension, gastroesophageal
reflux, nausea, and vomiting.
=feeCE

Curcumin

* Anti-inflammatory and antioxidant

* Ameliorates cognitive decay in TBI mouse model of Alzheimer's
disease

 Dosage: 1000-4000 mg/day in divided dose.

Curcumin Drug Interactions

e

* Anticoagulant/Antiplatelets

* Theoretically may increase risk of bleeding by decreasing platelet
aggregation.

* Anti diabetics- Curcumin can reduce blood glucose levels and
HbA1C.

=freaCE

< freeCE



Curcumin Disease Interactions Curcumin Disease Interactions (Cont.)

* Gallbladder disease and gallstones-use with caution as curcumin * Surgery
can cause gallbladder contractions.

* Hormone Sensitive Cancers-theoretical
* Bleeding disorders-curcumin has antiplatelet effects so may
increase risk of bleeding and bruising.

* Infertility
* Diabetes-use with caution as curcumin can lower blood sugar
and increase risk of hypoglycemia in diabetic patients.
= freeCE = freeCE
Brain Nutrients . Acetyl-L-Carnitine

- Omega 3 Fatty Acids * Crosses the blood brain barrier.

« Citicoli DP Choli P .
Citicoline/CDP Choline » Once inside the central nervous system, promotes acetylcholine

) release and increases choline acetyltransferase activity.
« Curcumin

* Provides Alzheimer's patients some benefit in memory,
behavioral performance, and a delayed progression of
deterioration.

- Amino Acids, Vitamins and Minerals 248

- Flavonoids
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Acetyl-L-Carnitine
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* Most beneficial in patients less than 66 years of age with early onset and
a fast rate of disease progression.

» Dosage: 1500-4000 mg divided into 2-3 doses daily. Usually well-
tolerated.

« In rare cases can cause nausea, vomiting, and agitation.

« Some reports of depression, mania, confusion, and aggression in
Alzheimer's patients who take acetyl-L-carnitine.

ral Medicines Comprehensive Database 2016; Curr Opin Clin Nutr Metab Care, 2013 Nov; 16(6): 726-733.

SfrecCE

B Vitamins

e

» Supplementation with vitamin B6, vitamin B12 and folate has
positive effects on memory performance in women of various
ages.

+ Dosage: Varies considerably. Intramuscular B12 at 1000 mcg/mL
common.

Database 2018: Curr Opin Clin Nutr Metab Care. 2013 Nov; 1616 726-733; Nat Rev Neurosci. 2008 Jut

=freaCE

B Vitamins
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* Folate supplementation either by itself or in conjunction with
other B vitamins prevents cognitive decline and dementia during

aging.

* 3-year folic acid supplementation can help to reduce the age-
related decline in cognitive function.

Natural Medicines Comprehensive Database 2018; Curr Opin Clin Nutr Metab Care. 2073 Nov; 16(6): 726-733; Nt Rev Neurosci. 2008 J

SfrecCE

Additional Vitamins & Minerals

<

+ Vitamin D3: Preserves cognition in the elderly. Dosage varies. Clinically,
5,000 U per day, and if baseline blood level under 40 then an
additional 15,000 IU one time per week until level reaches 70-80.

+ Vitamin E: Reduces cognitive decay in elderly.

* Calcium: High serum calcium is associated with faster cognitive decline
in the elderly.

v Neurosci, 2008 Ju
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Additional Vitamins & Minerals Vitamins & Minerals

=< =<
* Zinc: Zinc in diet helps to reduce cognitive decay in the elderly. Dosing & Safety:
+ Selenium: Lifelong low selenium level associated with lower + "Biochemical Individuality”
cognitive function in humans.
* Cu: Cognitive decline in patients with Alzheimer’s disease + Itis best to administer vitamins and minerals at physiologic
correlates with low plasma concentrations of copper. levels unless doing blood tests to determine actual deficiencies
* Fe: Iron treatment normalizes cognitive function in young paired with symptoms assessment and physical exam.
women
SfreeCE SfreeCE
Combined Effects Brain Nutrients
< <
» Omega-3 fatty acids (DHA 88 mg per day and eicosapentaenoic * Omega 3 Fatty Acids
acid (EPA) 22 mg per day) and micro-nutrients (iron, zinc, folate
and vitamins A, B6, B12 and C) provided in a drink mix to 396 « Citicoline/CDP Choline
children (6-12 years of age) in Australia and 394 children in
Indonesia. + Curcumin
* Results showed higher scores on tests that measured verbal * Amino Acids, Vitamins and Minerals
intelligence and learning and memory after 6 and 12 months in
both boys and girls in Australia, and in girls in Indonesia. - Flavonoids *
i -
=feeCE
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Flavonoids
<

« Flavonols are part of the flavonoid family that is found in various fruits, cocoa,

beans and the Ginkgo biloba tree.
+ Quercetin, flavonol found in red wine, onions, green tea, apples, berries, and

Brassica vegetables, and major component of G. biloba extracts, shown to

reduce learning and memory impairment in cerebral ischemic rodents.
* Anti-inflammatory.
+ Dosage range 300 - 500 mg bid before meals.

S freeCE
Flavonoids
<

Dosage:
* Varies. Generally between 240-320 mg per day.
+ Some clinical evidence suggests that taking two capsules of specific

combination product containing green tea extract 360 mg/capsule

and L-theanine 60 mg/capsule twice daily after meals for 16 weeks

improves memory and attention in patients with mild cognitive

impairment compared to placebo.

=feeCE

Flavonoids

* Plant-derived flavanol (-) epicatechin (found in green tea) dietary

Fjid

supplement crosses the blood-brain barrier. In animal studies shown to
elevate indices of synaptic spine density and angiogenesis and increase

hippocampus-dependent memory.

« Positive effects of epicatechin dietary supplementation on memory
formation enhanced by concomitant exercise.

+ Catechins in green tea appear to have anti-inflammatory activity by
inhibiting COX-1, production of leukotriene-B4 and the activity of 5-
lipoxygenase.

hensive Database 2018 Curr Opin Clin Nutr Metab Care. 201.

Combined Effects

Exercise in humans shown to:

» Counteract mental decline associated with aging

» Enhance mental capacity of young adults

* Facilitate functional recovery after brain injury or disease.
» Promote neurogenesis in the brain

3 Nov

Neurosci, 2008 1
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Combined Effects The MIND Diet
(&)

(1A

* Exercise proven to enhance effects of epicatechin * Mediterranean-DASH Intervention for Neurodegenerative Delay -
supplementation on memory formation.

+ MIND diet lowered risk of Alzheimer's disease by 54%.
» Combination of a flavonoid-enriched diet and exercise increased
expression of genes that have a positive effect on neuronal
plasticity and decreased expression of genes that are involved in
deleterious processes, such as inflammation and cell death.
Promote neurogenesis in the brain.

+ Adults who followed the diet only part of the time still cut their
risk of the disease by about 35%.

Curr Opin Clin Nutr Metab Care. 2013 Nov; 16(6): 726-733; Nat Rev Neurosci. 2008 Jut: 9(7: 568-578.

= freeCE = freeCE
Kindness and Cognitive Health Brain Nutrients, Diet, and Lifestyle

* Meta-analysis of the evidence available from randomized controlled trials
looking at the effects of Kindness-based meditation (KBM) on cognitive
health and well-being.

» Twenty two studies included with the conclusion that KBM shows evidence
of benefits for the health of individuals and communities through its effects
on well-being and social interaction.

+ KBM optimizes blood oxygen level signaling and functional connectivity on
the brain.
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Brain Nutrients CE Questions

1) Which of the following is true about fatty acids:

A.

B.

mo O

N
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Omega 3 fatty acids upregulate genes that are important for maintaining synaptic function
and plasticity.

Excess saturated fats in diet reduces molecular substrates that support cognitive processing
and increase the risk of neurological dysfunction.

Research shows that omega 3 fatty acids ameliorate cognitive decline in the elderly

All of the above

None of the above

) Use caution when recommending Omega 3 Fatty Acids in patients who:

Have an increased risk of bleeding

Have a decreased risk of bleeding

Are on an anticoagulant or anti platelet medication
Aand B

Aand C

All of the above

None of the above

3) Citicoline/Cognizin:

GMMOOm>

Improves attention in healthy middle aged women

Increases brain metabolism

Increases norepinephrine and dopamine levels in the central nervous system
Decreases norepinephrine and dopamine levels in the central nervous system
A, Band C

A, Band D

All of the above

4) CDP Citicoline is commonly used as a dietary supplement to:

A.Improve memory performance and prevent cognitive decline
B.Enhance attention performance in healthy women aged 40-60
C.Improve motor speed and attention in adolescents

D.Aand C only

E.Aand B only

F.All of the above

5) True or false: Curcumin has Anti-inflammatory activity that seems to come from inhibiting
cyclooxygenase-2 (COX-2), prostaglandins, leukotrienes, and other cytokines involved in
proinflammatory signaling pathways.

A.
B.

True
False

6) Which of the following statements are true about curcumin:



>

In gallbladder disease and gallstones-use with caution as curcumin can cause gallbladder
contractions.

Curcumin has antiplatelet effects so may increase risk of bleeding and bruising.

In diabetics-use with caution as curcumin can lower blood sugar and increase risk of
hypoglycemia in diabetic patients.

All of the above

None of the above

mo O®

7) True or False: Vitamins and mineral deficiencies can significantly impact cognition.
A. True
B. False

8) *The following statements about flavonoids and cognitive health are true:

A. Flavonoids are found in various fruits, cocoa, beans, red wine, onions, green tea, apples,
berries, and Brassica vegetables, Ginko biloba extracts,

B. The combination of a flavonoid-enriched diet and exercise increases expression of genes

that have a positive effect on neuronal plasticity.

The combination of a flavonoid-enriched diet and exercise decreases expression of genes

that are involved in deleterious processes, such as inflammation and cell death.

Flavonoids promote neurogenesis in the brain.

All of the above

None of the above

mmo O

9) True or false: *Kindness based meditation (KBM) optimizes blood oxygen level signaling and
functional connectivity on the brain.

A. True

B. False

10) Which of the following statements are true about vitamins and minerals and cognitive health:

A. Introduction of zinc in the diet helps to reduce cognitive decay in the elderly.

B. Lifelong low selenium level is associated with lower cognitive function in humans.

C. Cognitive decline in patients with Alzheimer’s disease correlates with low plasma
concentrations of copper.

D. Vitamin D3 preserves cognition in the elderly.

E. Vitamin E reduces cognitive decay in elderly.

F. All of the above

G. None of the above
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