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Chicago – Largest AD Conference of
the year 2018

Cognitive decline begins in 40s

We haven’t had a new
treatment for symptomatic
Alzheimer’s for more than 13
years,” he said. “I’m not seeing
anything at the moment.”
Professor Reisa Sperling, Neurology, Brigham and Young, Harvard
Medical School, reported by USA Today July 20 th, 2018
Secretase Inhibitors (against amyloid) and drug combos – going forward
(Eli Lilly’s gama secretase inhibitor failed in Phase 3)

Attribution: www.nutritionfacts.org
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Wide Global Variation in Incidence

Outline
• Is it Alzheimer’s ?
– new Tau Protein Blood test coming

Attribution: www.nutritionfacts.org
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• Simple office measurements of dementia (mostly obsolete)
• Complex Pathophysiology (similar to AMD)
– 40 % is Drug Induced Delirium
• Nutritional status & Cognition
– Extreme high % body fat and vegetarianism both potentially
problematic
– Helpful Plant Based "Super foods” and nutrients helpful
– Associated Blood Abnormalities (DM III, CU++, FE++, HCY)
• Early Objective EYE Diagnosis using the Lens, ONH & Retina
– CogniVue Optometric Testing
– AD, AMD, Glaucoma and the neuro- degeneration nexus
• Parting thoughts: Educating our patients re high calorie malnutrition, drug muggers, stress, sleep deprivation, isolation,
depression & encourage ↑ physical, mental & social activity.
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As w AMD (Dry and Wet),
Cerebral blood flow is reduced
in Alzheimer's Disease.

‘Dementia’ Dx is Complex
ALL
OTHER
CAUSES

Vasc Health Risk Manag. 2012;8:599-611

• 2D phase-contrast MRI
• ↓ Cerebral blood flow within the
internal carotid, basilar, and middle cerebral
arteries.
• Subjects:

Lewy body
dementia: Lewy
body dementia
is characterised
by the presence
of Lewy bodies
(abnormal
intracellular
inclusions
consisting of
alpha-synuclein)
in the cortex

Alzheimers 50-60%

– mild to moderate AD (n = 8)
– age-matched subjects (n = 9).

• Studied clinical and psychometric and MRI
magnetic hippocampal volumes.

Vascular dementia 15-30%
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Aging vs. AD
Detection & Tx of
Cognitive Disorders

6 Curable Dementia Conditions
1. Normal Pressure Hydrocephalus

Dr Eric Braverman

• Menopause - ↓ estrogen
• Andropause - ↓ testosterone
– Alters mood, memory, ability to concentrate &
sense of vigor
• Somatopause & ↓ growth hormone
• Psychopause – mood, personality & anxiety
• Neuro-endocrine – ↓ growth hormone
• Electropause – and ↓ brain activity (P300 related
event latency)
• Thyroid dysfunction

– CSF excess within the ventricles
– Infants
– 700,000 seniors (adults > 60)

2.
3.
4.
5.
6.

B12 deficiency
Dys-glycemia
Urinary Track Infections
Thyroid Disorders
Drug Induced Dementia
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Suspected Dementia Work-up
American Academy of Neurology
•
•
•
•
•
•
•
•
•

Definition & Genetics of
Alzheimer's Disease
A progressive
neuropsychiatric
disease of aging
affecting brain
matter,
characterized by
loss of cognitive
function &
appearance of
genes identified to date (2018)
affective and 25 GWAS
•Inheritance patterns differ between
behavioral
early (APP, PSEN1, PSEN2) & late onset
disturbances. (LOAD) Central roles of immunity, lipid metabolism,

History of cognitive Sx & Family Hx
CBC
Serum electrolytes (i.e. K+, Na+, Cl-)
Blood sugar, BUN, Creatinine
Serum Vitamin B12
Liver & Thyroid function tests
Mental tests & Depression screen
MRI / CT / PET & fMRI scans- less common
Autopsy ?

synaptic function & cell adhesion molecules
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Monkey and Dog Data- no Placebo effect

Environment trumps Genetics

AGING

(& plant focused nutrition is crucial)

Attribution: www.nutritionfacts.org
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POINTER STUDY 2018-2024
n= 2000, age 60-79, 5 health networks
NCT03688126
www.ClinicalTrials.gov
Wakefield University

The Alzheimer's Association launched a two-year clinical trial
researching lifestyle intervention on protecting brain health and
potentially reducing the risk of dementia. “Our U.S. Study to
Protect Brain Health Through Lifestyle Intervention to Reduce
Risk (U.S. POINTER) trial will test if combining physical
activity, healthy nutrition, social and intellectual challenge
and improved self-management of medical conditions can
protect cognitive function in older adults who are at increased
risk for cognitive decline”. Trial recruitment began Sept 2018.
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2 Pointer Study Arms / Interventions
several 2 year commitment blocks
1. Behavioral Self Guided Lifestyle Modification
Developed by patient to Meet his / her specific needs

2. Behavioral Structured Lifestyle Intervention
–Diet
–Physical Activity
–Intellectual Stimulation
–Social Stimulation
Outcome = Global Cognitive Function
• 8 secondary test outcomes

In recruitment phase / 25 exclusion criteria
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www.dogdementia.com
Head G, Combining an antioxidant-fortified diet with
behavioral enrichment leads to cognitive
improvement and reduced brain pathology in aging
canines: strategies for healthy aging.
Ann NY Acad Sci, 2007 Oct;1114:398-406
Pan Gary, Enhancing brain functions in senior dogs:
a new nutritional approach
Top Companion Anim Med. 2011 Feb;26(1):10-6.
Commercial foods focus on the addition of
antioxidants for cellular-level health and
medium-chain triglycerides for cognitive
improvement. Only three manufacturers Hill's, Purina, and Royal Canin - offer
prescription senior dog food.
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Alzheimer's in America
(6th Leading Cause of US Death / Rare in India)
• 72.8 years = average age onset
• 1 in 10 people over age 65.
– 6-8 % develop symptoms before age 65 (~300,000
people).
– Few experience overt symptoms between ages 40.

• 50 % for Americans over age 85
– +Multisensory Impairment (Eyes / Ears / Brain)
– Few covered by US programs.

– 5.7 million Americans (47 million worldwide)
– Projected 14 million Americans by 2050.
– Move to India ?
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Distribution of home care clients with hearing and vision sensory
and/or cognitive impairments.

2nd Leading Cause of death in UK

Impaired Smell -3x
greater risk
UPSIT

MULTISENSORY
IMPAIRMENT
DATA
G uthrie D M , D avidson JG S , W illiam s N , C am pos J, H unter K , et al. (2018) C om bined im pairm ents in vision, hearing and cognition
are associated w ith greater levels of functional and com m unication difficulties than cognitive im pairm ent alone: A nalysis of interR A I
data for hom e care and long-term care recipients in O ntario. P LO S O N E 13(2): e0192971.
https://doi.org/10.1371/journal.pone.0192971
http://journals.plos.org/plosone/article?id=10.1371/journal.pone.0192971
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Similar data for UK females
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↑ US $ Burden
•
•
•
•
•

2x ↑ the cost of ambulatory care
2.5x ↑ the cost of hospital care
7x ↑ nursing home costs
Billions in Caregiver Services
Getting Worse
– Costs Double in 20 years
– Priceless Emotional Cost to Families

AD DIAGNOSIS

• 40 % of family care givers pre-decease their dependent
family member

• Logistically difficult to do research
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Alzheimer's Disease Testing

Historical Diagnosis Quandary
1. Imprecise neurological testing
2. Sophisticated but expensive neuro imaging
techniques
3. Invasive sampling of CSF

For + results only the diagnosis of
probable AD is possible until postmortem confirmation of amyloid
plaques and neurofibrillar tangles

23

older academic diagnostic tools
– Brain scans (magnetic resonance imaging and PET- positron emission
tomography) are expensive.
MRS (Magnetic Resonance Spectroscopy) of the Occipital cortex
100 % sensitivity and 75 % specificity

Am J Psychiatry, 162, 667, April 2005
MRI w Pittsburg compound B
– CSF requiring a risky spinal tap is now sensitive enough to detect
Abeta42 amyloid protein decrease 5 years before diagnosis
– Blood tests usually determine only most common genetic predisposition
Apoe4 gene – helps body survive famine but promotes inflammation.
--- Urine tests are insensitive and yield highly variable results.
* SALIVA- (i.e. apolipoprotein E4 allele – via www.23andme.com)
* BLOOD - NEW TAU P217 PROTEIN TEST
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2 or 3 common optometric
issues encountered

Simple Clinical Testing for
Dementia
• MMSE (Mini-Mental State Exam)- cultural bias
– 30 questions
– 10 minutes, affected by education

• Clock Drawing Test – becoming obsolete

1.
2.
3.
4.
5.
6.
7.

– Inexpensive, brief, not affected by education
– 6 scorers / 1-10 scale

• * Telling Time & Making Change Test- obsolete ?
– 1 minute to tell the time on a large clock at 14 inches from
the person’s face – (3 second Norm)
– 3 minutes to make $1 from 3 quarters, 7 dimes and 7
nickels ( 2 attempts) – (10 second Norm)
– Examiner records time & physical limitations
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Learning & Retaining New Information
Handling Complex Tasks
Ability to Reason - appropriateness
Spatial Ability & Orientation (driving)
Chronic Reading Fatigue – can’t read 2 pages
Language (speaking & comprehension)
Behavior (personality changes, mood)
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Scientists get closer to blood test for
Alzheimer’s disease
Alzheimer's Association International Conference
MedicalXpress Breaking News-and-Events July 28, 2020
• P-tau 217 protein
• Testing identified people with Alzheimer's vs. no dementia or
other types of it with accuracy ranging from 89% to 98%.
• In those with the gene, p-tau217 blood levels started to rise
around 20 years before symptoms
• Scientists at the University of California, San Francisco, found it
helped distinguish people with Alzheimer's from those with
another neurological disease—frontotemporal lobar
degeneration—with 96% accuracy in a study of 617 people.
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June 2018
- An international team of
scientists developed a new
way to screen for age-related
cognitive decline at home
using a test which asks people
to detect sounds and flashes
on their laptop or phone.
PUBLIC DOMAIN

28

Sensory dominance and
multisensory integration as
screening tools in aging

Basic Stimuli requirement
for Cognition Assessment

Micah M. Murray , Alison F. Eardley , Trudi Edginton , Rebecca Oyekan ,
Emily Smyth & Pawel J. Matusz NATURE -SCIENTIFIC Reports |
(2018) 8:8901 | DOI:10.1038/s41598-018-27288-2
6
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1,

1000 Hz
Sound
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The visual stimulus is a 7.9 degree Black
Circle presented centrally against a
White background with a stimulus
duration of 100 ms with a pseudorandomized inter-stimulus interval (ISI)
of 2500–3500 ms to prevent
anticipation.

The auditory stimulus is a
a 1000 Hz sinusoidal pure
tone presented via the builtin speakers of a laptop.

30

5

7/7/21

31

32

33

34

PATHOPHYSIOLOGY
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Pathophysiology
Progressive Hippocampus damage

Amygdala Damage
• The amygdala is a small
structure lying in the
medial temporal lobe.
• Important for the
emotional content of
new memories.

Damage begins in
the hippocampus
essential to the
formation of
short-term & longterm memories
Smell Tests.

Impaired Smell -3x greater risk
UPSIT
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Pathophysiology of Alzheimers
(any of the 4 lobes )
Progressive
cortical damage
• Temporal Lobe
• Frontal Lobe
• Parietal Lobe
• Occipital Lobe

Healthy

AD

pet scan
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AD Anatomic Changes
•
•
•
•
•
•
•
•

↓ Neurotransmitters (i.e. impaired cholinergic)
↓ # of dendrites
↑ Neurofibrillary tangles
↑ Amyloid plaques
↓ # of nerve cells
↑ Size of the ventricles
↓ Size of the brain
↓ Blood flow
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Is this drug induced delirium?

+/- 2 % brain atrophy yearly

www.PublicCitizen.org
Approximately 163,000 older
Americans suffer from serious
mental impairment (memory loss,
dementia) either caused or worsened
by drugs In a study in the state of
Washington:
• Tranquilizers and sleeping pills (46%)
• HTN drugs (14%)
• Antipsychotic drugs (11%)
Attribution: www.nutritionfacts.org
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KNOW YOUR
MEDICATIONS

WWW.AGINGBRAINCARE.ORG

A9093

43

44

www.AgingBrainCare.org

Drug Induced Delirium ?
. 2 million+ Americans out of 5.7 million w AD
www. AgingBrainCare.org

Anti-cholinergics
•
•

Indiana University Affiliate
Helps Health Care systems
and Families Control The
Cost of Dementia

•

A CMS Innovation Awardwinning turnkey solution for
health systems facing the
skyrocketing cost of brain
disease.

•

Tools / Training and
Consulting

•
•
•
•

1. 1st generation
antihistamines
2. Anti-depressants
3. Anti-psychotics
4. Central anticholinergics
5. Bladder antispasmodics

↓ Overall $ cost by 30%
↓ ER visit $ 45%
↓ Hospitalization $ 54%
↓ Residential Hospital Stay
$ 45%
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6. GI anti-spasmodics
7. Anti-emetics
8. Skeletal muscle relaxants
9. Analgesics
10. Anti-epileptics
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Anticholinergic Cognitive Burden Scale
“50 % of Rx Medications make AD worse”
www.AgingBrainCare.org

Drugs with Definite Anticholinergic
Effects
SymmetrelTM

•
•
•
•
•
•
•
•
•
•
•
•
•
•

Expert opinion: Prescribers need to be vigilant for
adverse anticholinergic effects, particularly in older
patients. The symptoms may range from subtle
cognitive impairment to delirium and may be due
to the cumulative effect of multiple medications of
modest antimuscarinic activity.
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Amitriptyline
ElavilTM
Amoxapine
AsendinTM
Atropine
Benztropine
Sal-TropineTM
CogentinTM
DimetappTM, LodraneTM
TegretolTM
HistexTM, CarbihistTM
Chlorpheniramine
Chlor-TrimetonTM, ChlorphenTM

•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

Chlorpromazine
ThorazineTM
Clemastine
TavistTM
Clomipramine
AnafranilTM
Clozapine
Cyclobenzaprine
ClozarilTM
FlexerilTM
EnablexTM
Desipramine
Dicyclomine
NorpraminTM
BentylTM
Dimenhydrinate

8
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BMJ 2018 Retrospective
study
AD & common anticholinergic drugs
• 40,770 dementia patients > 65 y/o
• 283,933 patients w/o dementia
• 27 million Rxs evaluated
– Anticholinergics – Bladder Control
– Parkinson’s Medication – dopa / L dopa
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•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

DramamineTM,
othersne
BenadrylTM, o
Doxepin
Flavoxate

“DEFINITE”

Hydroxyzine
Hyoscyamine
SinequanTM, ZonalonTM
UrispasTM
AtaraxTM, VistarilTM

“50 % of
Rx
Medications
make AD
worse”

AnaspazTM, CystospazTM, LevsinTM
TofranilTM
Meclizine
Olanzapine
AntivertTM, BonineTM
Meperidine
DemerolTM
Methocarbamol
RobaxinTM
Nortriptyline
PamelorTM
ZyprexaTM
Orphenadrine
Oxcarbazepine
NorflexTM
TrileptalTM

• Oxybutynin
• DitropanTM
• Paroxetine
• Paxil TM
• Perphenazine
• Promethazine
• Propantheline
• Quetiapine
• Scopolamine
• TrilafonTM
• PhenerganTM
• Pro-BanthineTM
• SeroquelTM
• ScopaceTM, Transderm ScopTM
• Thioridazine
• MellarilTM
• Tolterodine
• DetrolTM
• Trifluoperazine
• Trihexyphenidyl
• StelazineTM
• ArtaneTM
• Trimipramine
• SurmontilTM
www.agingbraincare.org

anti-cholinergic
effects
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lemon balm aromatherapy / lotion
(vs. thorazine antipsychotics)

↑ACH using Cholinesterase Inhibitors
( i.e. Tacrine®, Aricept®, Exelon®, Reminyl® )
“ Cholinesterase Inhibitors have an effect on the
symptoms, but we have no evidence that they
have any effect on the underlying progression of
the disease. During treatment, as far as we
know, the nerve cells are still dying and the
various plaques and tangles are still forming,“
Russell Katz MD," director of the FDA's Division of Neuropharmacological
Drug Products.

SIDE EFFECTS
•
slow the heart – increased need for pacemaker
•
increase risk of hip fracture
Attribution: www.nutritionfacts.org
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↓ in neurotransmitters

Beware of Aricept 23

(neurochemicals)
Palliative Tx of symptoms w
cholinesterase Inhibitors

www.PublicCitizen.org
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• 2.3X the dose of Aricept

All stages

• Minimally more effective
• Much higher incidence of vomiting,
which, in Alzheimer’s patients, can
lead to pneumonia, massive
gastrointestinal bleeding, esophageal
rupture or death.

Mild-moderate AD

Donepezil (Aricept)
Rivastigmine tartrate (Exelon)
Galantamine (Razacyne)- neuroprotective

Late stage drug
**(NMDA inhibitor Memantine
(Namenda®) against glutamate
excitotoxicity but can also be used
for prevention

54
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Galantamine (2001 Razacyne®)

↓ in Dendrites

herbal millennial folk medicine from eastern Europe
Inhibits acetylcholinesterase
Neuroprotection : allosteric (shape & activity) improvement of
nicotinic ACH receptors even 3 hrs in post CVA victims
• Potentiates NMDA receptors
• Protects neurons & memory following ligation of carotid arteries
causing ischemic CVA in gerbils
Receptor
blocker

Galantamine preserves spatial memory in gerbils following a simulated stroke. Its effect in the sham-operated
animals was not statistically significant, but its effect in the “ stroked ” animals was. Note how mecamylamine
negated this effect. Lorrio S et al, Galantamine postischemia provides neuroprotection and memory recovery
against transient global cerebral ischemia in gerbils. J Pharmacol Exp Ther 2007;322:591-9.
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Representation showing
connectivity of
10,000 neurons and
30 million connections
that make up a single
neocortical column.
(The different colors
correspond to
different levels of
electrical activity.)
Having created a
biologically accurate
computer model of a
neocortical column
scientists are now
planning to model the
entire human brain
within just 10 years.
Credit: BBP/EPFL
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Brain Electrical Activity Mapping)
BEAM SCAN

1906: accumulation of beta amyloid
and tau protein.

Harvard University -- 1982

Journal Neuroscience 27: 4385-95, 2007

P300 – modifications of electrical
activity take place during the
cognitive process
– Light– 50 msec
– Sound -100 msec
– Thought – 300 msec + your age
• 400 msec implies dementia
PHOTO: Jean Livet, Jeff Lichtman, and their
collaborators at Harvard genetically engineered
mice to carry numerous copies of genes that
code for fluorescent proteins of three different
colors--yellow, red, and cyan-
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↑ in Beta Amyloid
(“later change / aggravating factor” *)
• Sticky Amyloid plaques
form between neurons
and contain an amyloid
beta protein peptide core.
• The fragments can
accumulate to form hard
plaques
• Found in abundance in
some 100 year old
patients without dementia

* Russell Blaylock, MD

Beta Amyloid
• Everyone makes a little amyloid during their lives
via the enzyme preseillin and also beta secretase (2
splicing enzymes).
• Tell-tale drop in Abeta42 in the cerebrospinal fluid
(CSF ) some 3 to 5 years before AD.
• A sticky lipid loving molecule that forms dimers and
trimers (oligomers) with no known receptor.
• Can at the same time image amyloid Abeta42 build up
in the brain using PET scan.
• In Downs (trisomy 21), 100% get AD in young to
middle adulthood.
– Have an extra copy of the amyloid precursor protein (APP)
gene.
– Dermatitis / Diarrhea / Dementia connection (Low Thiamin)

Now known to also occur in
Parkinson’s Disease, AMD (drusen) and Glaucoma
(RGC, RNFL, IPL, melanopsin GC depression)
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Beta 142 amyloid peptide aggregates
accumulate in the lens

Detection of Amyloid β Signature in the Lens and Its
Correlation in the Brain to Aid in the Diagnosis of AD
AM J ALZHEIMERS DIS OTHER DEMEN December 2015 30: 738-745, first
published on February 13, 2014

1. Quasielastic Light
Scattering (QLS)

QEL 1300 Scanning device &
fluorescent ligands required

40-person Phase 2 clinical trial on
patients clinically diagnosed with
probable AD via a rigorous
neuropsychological and imaging
workup, and age-matched controls.

2. Fluorescence Ligand
Binding (FLB)
Brownian motion of solute
molecules within a solvent, QLS
provides an estimate of the
molecular size of scattering
elements within a solvent system
by precisely measuring the
intensity of dynamically scattered
light as a function of time.

SAPPHIRE II test achieved tighter
correlation to clinical diagnosis than
PET imaging, which achieved 80%
sensitivity and 80% specificity

L.E. Goldstein et al., The Lancet 361(9385) 1258 (April 12, 2003).
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Acton, MA

Pre- symptomatic screening test for
lenticular beta amyloid
Saphire II system
with aftobetin HCL
amyloid beta binding
protein ung used the
night before the test
Sensitivity = 85%
Specificity = 95%
Better than PET Scan

Curcumin Staining of Superior Peripheral Retina (30-40% drusen contain amyloid)
ALSO ---Optina Diagnostics MHRC (metabolic hyperspectral retinal camera)
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Dr. Selkoe is the Vincent and Stella Coates
Professor of Neurologic Diseases at Harvard
Medical School and the Co-Director of the
Center for Neurologic Diseases in the
Department of Neurology at Brigham and
Women's Hospital in Boston, MA.

170 NIH “narrow focus” drug trials
$1.9 Billion $
• 99.6 % of drugs in pipeline have failed
• Most target amyloid (narrow focus)
• Tau protein is a subunit of the Alzheimer's
neurofibrillary tangles.
• Mice without the dreaded tau protein, get
amyloid AD pathology but with minimal
behavioral trouble.

• 30 years of research on AD
• “My opinion is that there is an imbalance
between the production and the removal of a
small hydrophobic protein called amyloid
beta that triggers the process we call
Alzheimer's “
• J & J and Pfizer – Ab against B Amyloid
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– Lennart Mucke et al, UCSF

• Many Centenarians have amyloid w/o AD

66
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Why is amyloid created ?
Dr. Dale Bredesen, UCLA School of Medicine

•
•
•

•
•

Accumulated mutations in mitochondrial DNA are the primary driver of
age-related decline.
Amyloid production is a protective response to different types of insults,
each of which is related to a specific subtype of Alzheimer's.
"If you've got inflammation, you are making the amyloid because … it is a
very effective endogenous antimicrobial. In that case, it's not really a
disease … [It's] a falling apart of the system. You're making amyloid
because you're fighting microbes, because you're … inflamed, because
you are decreased in your trophic support (insulin resistance, and so on) or
because [you're toxic].
Guess what amyloid does beautifully? It binds toxins like metals, mercury
and copper.
It's very clear you're making [amyloid] to protect yourself. It's all well
and good if you want to remove it, but make sure to remove the inducer of
it before you remove it. Otherwise, you're putting yourself at risk."
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36 Page - RO-OWNS SUPPLEMENT
15 September 2018
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Personalized Medicine for AD
• The results of this study revealed that long term
supplementation of sucrose and aspartame to rats
produced a significant decrease in total antioxidant,
glutathione, Na+-K+ ATPase and total protein of
hippocampus tissue of rats.
• Stevia leaf extract supplementation to experimental
animals verified near to normal control results in all
the investigated parameters. Additionally, stevia has
no serious genotoxic effects making it a perfect sugar
non-calorie substitute.
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Dr Chalcont – 2019 – 6 cases

74

Dr. Dale Bredesen AD Biomarkers

Photo-biomodulation kit - $50
15 minutes / day evenings best
www.joovv.com for information
Woods Clamp
Lamp with 10
Inch Reflector
and Bulb Guard
(300 Watt Bulb, 6
Foot Cord)
TheraBulb NIR-A
Red (660nm) / Near
Infrared (780 nm)
Bulb
- 250 Watt - 120 Volt

75

IPL Safety Goggles,
Karono 200-2000nm
Typical Wavelength
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Beware the dreaded Tau
protein
• Tau protein must be present to enable beta
amyloid brain plaque to induce the degeneration
of brain cells that occurs in Alzheimer’s
disease. [Proceedings National Academy
Science 99: 6364-69, 2002]
• Nerve cell and cognitive (thinking, knowing,
remembering, judgment) deficits in mice were
prevented when one or both copies of the tau
gene were eliminated. [Science 316 (5825):7504, May 4, 2007]

Figure 1. Tau, which usually has a certain number of phosphate molecules attached to it, binds to microtubules and
appears to stabilize them. In AD, an abnormally large number of additional phosphate molecules attach to tau. As a
result of this “hyperphosphorylation,” tau disengages from the microtubules and begins to come together with other
tau threads. These tau threads form structures called paired helical filaments, which can become enmeshed with
one another, forming tangles within the cell. The microtubules can disintegrate in the process, collapsing the
neuron’s internal transport network. This collapse damages the ability of neurons to communicate with each other.

Life Enhancement illustration Jan 2009

77

78

13

7/7/21

Rat induction of Tau
w Human B Amyloid

↓ # of nerve cells

“First we induced an increased phosphorylation of the tau
protein in these healthy (but old rat) neurons. Then we
saw the microtubule cytoskeleton begin to collapse, and
then the nerve endings degenerate into what we call
neuritic dystrophy. So, in a test tube, a culture dish, we
can show how AD brain amyloid beta protein dimers
directly induce these tau alterations, the abnormal
phosphorylation of the tau protein, just about the same as
happens in the Alzheimer's brain”.
NO EFFECT WITH YOUNG TISSUE

***Tau Protein also is found in
Retinal Soma and Dendrites
79
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Jentsch S1, et al. Retinal fluorescence lifetime imaging ophthalmoscopy
measures depend on the severity of Alzheimer's disease,
Acta Ophthalmol. 2015 Jun;93(4):12609
PURPOSE:

.

Retinal test detect Apoptotic Cells (in Mice)
before Sx Develop
Francesca Coredeiro, Journal Cell Death and Disease, Jan 2010

To determine alterations in the retina of patients with Alzheimer's disease (AD) by the newly developed technique
of fluorescence lifetime imaging ophthalmoscopy (FLIO) in a pilot study.
METHODS:

• Structural similarity of
neuroretina and CNS.
• Track the progress of brain
disease by looking at Dying
Cells in the Retina with a
fluorescent dye. The effected
cells show up as green dots.
• Monitor AD progression
• Large IMPACT on Tx as
currently rely on expensive
MRI scans or post-mortems
to detect AD.

FLIO set-up uses a scanning laser ophthalmoscope (HRA2, Heidelberg Engineering, Germany), which was
modified by the use of an excitation pulse laser BLD440 (Becker&Hickl, Berlin, Germany) and detection of
fluorescence lifetime by time-correlated single photon counting (TCSPC; Becker&Hickl) in two spectral channels
(channel 1: 490-560 nm, channel 2: 560-700 nm). Least square fit of three exponential functions was used for
fluorescence decay analysis. That resulted in three fluorescent components with lifetimes τi , amplitudes αi and
relative contributions Qi . 16 patients with AD (mean age 77.2 ± 7.0 years) were investigated. After regular
ophthalmic investigation, FLIO examination and OCT examination were performed. Alzheimer-specific clinical
data were collected (MMSE, cerebrospinal fluid (CSF) concentration of amyloid-β (1-42), total-tau and
phosphorylated tau181 (p-tau181) protein).
RESULTS:
The FLIO parameters of the second fluorescent component α2 and Q2 (channel 2) correlated significantly with
MMSE score (Q2 , R = -0.757, p = 0.007; α2 , R = -0.618, p = 0.043) as well as p-tau181-protein concentration
in CSF (Q2 , R = 0.919, p = 0.009; α2 , R = 0.881, p = 0.020) in patients with AD. OCT measurements of retinal
nerve fibre layer thickness, optic disc excavation and macular thickness neither correlated with Alzheimer-specific
CSF data nor MMSE score.

CONCLUSIONS:

Unlike conventional techniques, such as OCT, the new technique of FLIO revealed
changes in the retina of patients with AD in relation to Alzheimer-specific markers
in this pilot study.
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Dehabadi MH et al , Retinal manifestasjons of AD
Neurodegener Dis Manag. 2014;4(3):241-52.

↑ Size of the ventricles
& brain atrophy

Normando et al, Real-time imaging of retinal cell apoptosis by
confocal scanning laser ophthalmoscopy.
Methods Mol Biol. 2015;1254:227-37.
Abstract
Retinal cell apoptosis occurs in many eye conditions, including
glaucoma, diabetic retinopathy and Alzheimer's disease. Realtime detection of retinal cell apoptosis has potential clinical
value in early disease detection, as well as evaluating disease
progression and treatment efficacy. Here, we describe our
novel imaging technology DARC (Detection of Apoptosing
Retinal Cells), which can be used to visualize single retinal
neurons undergoing apoptosis in real time, by using
fluorescently labeled Annexin A5 and confocal scanning laser
ophthalmoscopy (cSLO ). Clinical trials of DARC in glaucoma
patients are due to start shortly, but in this chapter, we describe
this technique in experimental animal models.
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MRI scans -Vertical
sections through a normal
(right) and a late stage
Alzheimer’s brain (left)
showing massive tissue
loss and enlargement of
cavities
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Commonalities in AD
activation of brain’s immune system
•
•
•
•
•

Supressed Mitochondria
Increased amyloid
MICROGLIA ACTIVATION
AGING & INFLAMMATION (“INFLAM-AGING”)
High Suspect Culprits

Non-ceruloplasmin bound Free CU +
• Free CU++ produces tissue degeneration
• Pipex Pharmaceutical developed an inexpensive 10 uL aliquot
direct measurement device.
Serum Copper, Zinc, and Iron in Patients with Alzheimer's
Disease: A Meta-Analysis of Case-Control Studies,
Front Aging Neurosci, 2017 Sep 15;9:300.
Serum copper was significantly higher in AD
[MD = 9.27, 95% CI (5.02-13.52); p < 0.0001].
Serum zinc was significantly lower in AD
[MD = -6.12, 95% CI (-9.55, -2.69); p = 0.0005].
Serum iron levels was significantly lower in AD patients
than in healthy controls after excluded two studies (Inflammation, BOUND +
STORED)
[MD = -13.01, 95% CI (-20.75, -5.27); p = 0.001].

Metals – mercury, aluminum , copper, iron
US diet: NAFLD & High Calorie Malnutrition, Diabetes 3
Pesticides / Herbicides (stored in brain fat)
Infections – i.e. chlamydia, H pylori , H Simplex
Statins in genetically susceptible patients
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High Cu + sat fat / cholesterol is
deadly to the brain

… abdominal fat in mid-life
and ↑ risk for dementia
(and eye disease)
• overweight or obesity nearly doubles one's risk
of dementia in old age
• "abdominal fat is a bigger risk factor than even
family history“
• people with the highest amount of abdominal
fat between the ages of 40 and 45 were about
3X more likely to develop dementia than those
with the lowest amount of abdominal fat --whereas having a parent or sibling w AD only
doubles the risk
R Whitmer et al, Neurology, 3-26-2008

Attribution: www.nutritionfacts.org
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•

….. is this Type 3 Diabetes ?

Obese People Have 'Brain
Degeneration

Wei-Quin Zhao et al, Amyloid beta oligomers induce
impairment of neuronal insulin receptors,
FASEB, 24 Aug 2007

Hum Brain Mapp. 6 Aug 2009 ,Brain structure and
obesity. Raji CA, Ho AJ, Parikshak NN et al

1. Insulin resistance in the AD brain
exists.
2. May be reversible and some DM
meds likely helpful.
3. HIGH CARB DIET ….. 4X risk of
mild AD

Overweight - 4% less brain tissue and
their brains appear to have aged
prematurely by 8 years.
Obese- 8% percent less brain tissue than
normal-weight individuals and brains look
16 years older than the brains of lean
individuals).

Mayo Clinic Study, n= 1230, 70-89 yrs,
J of Alzheimers Disease Oct 2012.

The research was funded by the National Institute on Aging, National Institute of Biomedical Imaging and
Bioengineering, National Center for Research Resources, and the American Heart Association.
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Monkey and Dog Data- no Placebo effect

But going total vegan could be bad for
brain health as well

AGING

Those on a meat-free diet are 6X times more likely to suffer
brain shrinkage.
Oxford University scientists who used memory tests, physical checks and brain
scans to examine 107 people between the ages of 61 and 87.

Vitamin B12 deficiency can cause anemia and
inflammation within the nervous system.
Women in their seventies most at risk.
Yeast extracts best vegetable source of B12 but
The hippocampus- is 10% smaller in beer
drinkers than wine drinkers.
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Is it Alzheimer’s Disease
or “Brain Fog” – pre-AD?
• Vitamin B12 deficiency 40%
– Pernicious anemia
– Fatigue, sore tongue, sore back
& burning feet ?
– Proton pump inhibitors ?

Contemporary Thiamin (B1) Deficiency
Common with current increased anxiety and depression and very high consumption
of ETOH, soda, high refined carb consumption, coffee, tea etc. Also decreased
thiamin due to metformin, diuretics and chronic GI acid blocker.

• Vitamin B1 deficiency
–
–
–
–
–
–

50% males / 40 % females >65
Alcoholisim
Refined & High CHO / HFCS
Excess Caffeine
Diuretics / Digoxin
Low MG++, H Pylori, PPIs inhibit

• Vitamin B3 deficiency
• Vitamins B6 & B9 (folate) & C
– ↓ mood

• Vitamin E deficiency
– Gastric disorder
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Focus on treating chronic
unrecognized beriberi disease

Example of Thiamin & MG
products that cross the BBB

Thiamin (B1) & MG needed to make ATP

95
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Increasd Cognitive Impairment
in AREDS Patients
• Cognitive Impairment in the Age-Related
Eye Disease Study: AREDS Report #16.
Archives Ophthalmology Apr
2006,124(4):537-543.

• 2 Recent Studies:
Distance VA worse than 20/40 and even
the perception of having bothersome
vision problems were associated with
almost 3x higher odds of cognitive
impairment.

Cognition – VISION NEXUS
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Retinal and Cortical Sensory
Deficiencies Common

AD Markers

1. Local ocular tissue destruction likely
2. Correlates with Disease progression
3. Confounding ocular disease Dx when
NeuroDegen Dz + AMD + LTG /COAG
All 3 are complex, multi-factorial degenerations of
central nervous system (CNS) tissue.
Age is a primary risk factor of all 3.

99

OCULAR / VISION
PATHWAY

VISUAL

AD, Vascular Dementia, Lewy Body
Frontotemporal, Parkinsons

•
•
Reading
•
Visio-Spatial Issues
Constricted Visual Fields •
Hyper-acuity Perimetry
Defects
•
• UFOV deficits
• CSF
•
• *Saccadic Eye Movements

•
•
•
•

Armstrong, Ophthalmic Physiol
Opt. 2015 Jul;35(4):352-76

Thin Skin and Thin Corneas
Fast Pupil response to mydriatics
Lens - misfolded abnormal A beta
proteins
Retina- lipofuscin / superior
peripheral drusen
Optic Nerve- Thinner ONF especially
superior w inferior FDP field defects;
pallor; Color Change ?
Visual Cortex – VEP
– 0.90 correlation w MPOD
– DHA / Lutein / Zeaxanthin
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Impaired voluntary control
of saccadic eye movements

Bambo Mpet al, Analysis of optic disk color changes in
AD: a potential new biomarker,
Neurol Neurosurg. 2015 May;132:68-73. .

Dr Trevor Crawford of the department of Psychology
and the Centre for Aging Research,
Lancaster University,

PURPOSE:
In the present study, we evaluated changes in the retinal nerve fiber layer (RNFL) and optic disk
color (i.e., the level of paleness as an indirect sign of axonal loss) in patients with Alzheimer's
disease (AD) compared with healthy controls. The usefulness of this method as a new biomarker
for AD was also evaluated.
METHODS:
Fifty-six patients with mild or moderate AD and 56 sex-and age-matched healthy subjects were
included in this cross-sectional study. All subjects underwent a complete neuro-ophthalmologic
examination, including analysis of the RNFL thickness with Cirrus optical coherence tomography
(OCT). One photograph of the optic disk was obtained using a Canon CF 60 DSi retinograph, and
new colorimetric analysis software (Laguna ONhE) was used to detect color changes in the
photographs based on hemoglobin (Hb) values as reference pigment.
RESULTS:
Mean Hb percentage and Hb content in the outer ring, which corresponds with the neuroretinal rim,
calculated by the Laguna ONhE program were significantly lower in AD patients than in healthy
controls (P<0.005). OCT measurements revealed that the mean RNFL thickness was
significantly decreased in AD patients compared with healthy controls (P<0.003).
CONCLUSION:
Analysis of the optic disk color assessed by Laguna ONhE software revealed papillary paleness
due to axonal loss and perfusion alterations, even in the early stages of AD. Application of this
simple method in routine clinical practice may provide a good biomarker of AD
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• Eye-tracking task (the gap-overlap paradigm).
• Uncorrected errors related to the task of
attention vs. the difficulty in correcting for
errors caused by the working memory of the
task.
• Uncorrected errors in n=18 AD subjects 10x
worse than with working memory in n=17
young, n= 18 old and n= 25 Parkinson's
subjects.
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EYE + BRAIN HEALTH
Also stress, hormonal changes
Carotenoids
L/M + Zx +
Asta
B vitamins

+/- Chronic
ASA ?
Vitamin E
isomers tocotrienols

EYE – BRAIN NEXUS

↑ smoking ?
(nicotine helpful)

↑Sugar, HFCS

103

EYE
Vitamin
D

Sulfur
i.e.
GSH /
Lipoic
Acid

↑ Drug
Muggers

↑ FE++

↑ CA ++
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Keep in mind these
EYE – BRAIN NUTRIENTS
•
•
•
•
•
•
•
•
•
•

↑ CU ++

ZN ++ /
MG++ /
Selenium

N3 fats,
phosph
olipids,
asta

NOW KNOW Nutritional Status,
ALSO MODULATES AD RISK

Vitamin
C/
bioflav
anoids

Vitamin C – AREDS
Zinc – AREDS (neutralizes excess CU++)
B vitamins (post AREDS homocysteine data)
N3 fats – i.e. AREDS II
Lutein / Zx i.e. AREDS II
Vitamin D3- a role in AMD & DM retinopathy
MG++ and low dose lithium
***RV / Longevinex® , Tumeric, Saffron
Astaxanthin (the marine carotenoid xanthopyll)
Arginine (meat consumption)
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How to ↓ tau protein
• ↑ Omega III fatty acids
• ↓ Iron + ↑ folic acid & ↑ vitamin E [Journal
Alzheimer’s Disease 9: 399-405, 2006;
Neuromolecular Medicine 4: 197-202, 2003]
• ↓ degradation of tau protein by ↓ homocysteine and
↑ B vitamin consumption. [Clinical Chemistry March
23, 2007 online] and phosphorolated tau w ↑
Nicotinamide [Green J Neurosci 5;28(45); 2008]
• Melatonin, a “sleep” hormone, also available as a
dietary supplement, arrests peroxynitrite induced tau
protein degradation. [Journal Pineal Research 41:
124-29, 2006
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Vascular Dementia BVs

Alzheimers and “mini - strokes”
33 % of AD patients experience silent brain infarctions.
• Vitamin C dose related to CVA risk in African Americans
(master extra cellular antioxidant)
• Brain scans can detect these small strokes in the brain and
most patients are placed on blood-pressure lowering drugs
under the assumption that hypertension induced these
strokes.
• Homocysteine levels are significantly higher among AD
patients with silent brain infarcts
• Homocysteine-lowering therapy (B vitamins) rather than
antihypertensive medication might be a more appropriate
strategy to prevent stroke associated with Alzheimer’s
disease.

VASCULAR DEMENTIA

NORMAL
Neurodegenerative Disease 2: 299-304, 2005

Attribution: www.nutritionfacts.org
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↓ 20% Total cerebral blood flow in
the AD group
(as much as ↓33% in dry or wet AMD)

Attribution: www.nutritionfacts.org
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• These values were directly correlated with
pulse pressure and cognitive measures. The
AD group had a significantly lower pulse
pressure (mean AD 48, mean NDC 71; P =
0.0004).
• CONCLUSION
“Cardiovascular disease combined with
brain hypo-perfusion may participate in the
pathogenesis / pathophysiology of
neurodegenerative diseases”

110

n3 Systemic Vascular Benefit

Fish oil ↑ cognitive performance

(preponderance shows scientific evidence)
•
•
•
•
•

↑ HDL
↓ triglycerides
↓ Blood pressure slightly
↓ Heart Beat rate slightly
↓ arrhythmias
– (studies show as effective as a pacemaker)
– ↓ sudden death heart attack in diabetics
• ↓ MI, CVA, CA & AMD in most studies
Fish (sardines, herring, salmon, tuna) 3x per week or 1000mg (18%
EPA / 12% DHA) fish oil BID daily - prevention

111

also ↓ Violent Behavior & ↑ Mood
• USC researchers collected data from 21 studies that
included more than 180,000 subjects following
participants for up to 21 years.
• Eating just one serving of fish a week cuts the risk of
developing AD by between a third and a half in
people with one or two copies of ApoE4. Taking fish
oil pills had a similar effect.
• However, if a patient already has Alzheimer’s, eating
fish or taking fish oil pills does not reverse or slow
the disease, researchers found.
• Fish oil combined with phosphatidylserine has been
shown to increase brain energy levels on PET scans.
apparently by generating new brain circuits.
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Remember the DHA fraction

Brain carotenoid profiles
infants and centenarians ( L + Zx )
Infant Brain
(n=30)

Brain DHA

Retinal DHA

50% of neuron plasma mb is EFA,
and half of that is DHA

93% of Omega-3 in
retina is DHA

113

Vishwanathan et al, 2014

Centenarian Brain
(n=48)

Johnson EJ et al. 2013

114

19

7/7/21

Correlation – Human retina and occipital cortex
concentrations of lutein and zeaxanthin.
(amazingly strong correlation – WOW !)

n=11

r

P value

Bivariate

0.784

0.004

Age & sex
adjusted

0.834

0.010

Age, sex &
cognitive
status
adjusted

0.887

0.008

Macular pigment optical
density is related to cognitive
function in the elderly
Oxidative stress and
neuro-inflammation common
to both AMD and AD.

Macular pigment carotenoids = Lutein (Meso-zeaxanthin) + Zeaxanthin in the retina
Vishwanathan, et al., accepted
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Carotenoids – 750
identified
Carotenes and Xanthophylls = 2 major classes

Humans cannot synthesize
carotenoids but
need them for various functions
therefore human levels of
carotenoids mainly come from green
leafy vegetables.
117

Serum Lycopene, Lutein and Zeaxanthin,
and the Risk of Alzheimer’s Disease
Mortality in Older Adults
Min JY, Min K-B Dement Geriatr Cogn Disord 2014;37:246–256 (Korea)
•

RESEARCH QUESTION Are carotenoid serum levels associated with AD
risk mortality in a nationally representative sample of US adults ?
• N= 6,958 participants > 50 years of age
• Results: High serum lycopene and lutein+zeaxanthin at baseline were
associated with a lower risk of AD mortality after adjustment for potential
covariates. The reduction in the mortality risk was progressively raised by
increasing serum lycopene (HR = 0.26, 95% CI 0.10–0.69) and
lutein+zeaxanthin (HR = 0.43, 95% CI 0.22–0.85) levels.
In contrast, no associations with AD mortality were observed for other serum
carotenoids, including alpha-carotene, beta-carotene, and beta-cryptoxanthin.
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Kaplan-Meier estimates of AD
mortality according to the
quartiles of serum lycopene and
lutein + zeaxanthin levels.
Min JY, Min K-B Dement Geriatr Cogn Disord 2014;37:246–256
(Korea)

Review: Recent Advances in Studies
on the Therapeutic Potential of Dietary
Carotenoids in Neurodeg.Diseases
Cho et al, Oxidative Medicine and Cellular Longevity, Article ID 4120458,
2018 Korea

An increasing number of papers have
demonstrated that dietary carotenoids protect
neurons in the context of neurodegenerative
diseases

AD: Alzheimer’s disease
Amyotrophic lateral sclerosis, Huntington’s disease,
Parkinson’s disease
Lutein &
Zeaxanthin
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Lycopene

Although several mechanisms, such as ROS
quenching, upregulation of antioxidant enzyme
systems, and anti- neuroinflammatory effects.
120
2) “Notably, animal and cell culture model
studies have recently begun to be actively
conducted, and these model studies strongly
support the hypothesis that carotenoid intake
may have therapeutic potential in either
preventing or ameliorating various
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Review: Effects of Lutein and
Astaxanthin Intake on the Improvement
of Cognitive Functions among Healthy
Adults: A Systematic Review of RCTs

Review: Carotenoids and Cognitive
Outcomes: A Meta-Analysis of
Randomized Intervention Trials
Davinelli et al, Antioxidants 2021, 10, 223 Italy

Nouchi et al, Nutrients 2020, 12, 617 Japan

Method: PubMed, Cochrane Library,Web of
Science, and PsychoINFO were searched for
research papers on carotenoid intake with the
criteria that
1) oral carotenoid intake was evaluated using RCTs,
2) participants were healthy young, middle-aged, or
older,
3) cognitive functions were measured using RCTs.
n= 5 studies (lutein); n= 2 studies (astaxanthin)
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Results The

SR revealed three of the five studies
with lutein reported significant benefit on several
cognitive functions (visual episodic memory,
verbal episodic memory, inhibition, and
Short
Communication:
Plasma
attention)
compared
to the placebo
control
carotenoids and medial temporal
group.

• 435 studies reviewed MEDLINE (via PubMed), Scopus, Web of
Science, and Cochrane databases from their inception to July
2020.
• 9 RCT studies selected, n= 4402 non-demented subjects, age
45 – 78 yrs
•
•

Results of the pooled meta-analysis found a significant effect of carotenoid
intervention on cognitive outcomes (Hedge’s g = 0.14; 95% confidence
interval: 0.08, 0.20, p < 0.0001). No evidence of publication bias.
Conclusions: These dietary compounds may help to reduce the risk of
cognitive impairment and dementia, even in subjects without cognitive
impairment.
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Brain Health Assessment in Macular
Degeneration Patients Undergoing Intravitreal
Anti-VEGF Injections (The BHAM Study) - An
Interim Analysis
Subhransu K Ray 1, Sarah N Manz Dec 2020

lobe atrophy in older adults
Thomas C et al, Clinical Nutrition 2020.09.056 France
Methods: Leveraging biomarkers from a large population-based cohort study
of older adults, to see whether blood carotenoids were associated with medial
temporal lobe atrophy (a biomarker of neurodegeneration in aging) over 10
years.
• 461 dementia-free participants from the Three-City Bordeaux study (aged
65) with plasma carotenoids measured at baseline and up to three
repeated brain imaging exams in the subsequent 10 years.
Result In adjusted linear mixed models, each increase of 1 SD in plasma level
of total carotenoids and of b-carotene was associated with 0.02 cm3 (95% CI,
0.001-0.04; P =0.04) and 0.02 cm3 (95% CI, 0.01- 0.04; P = 0.008) smaller
medial temporal lobe volume loss per year, respectively.
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• N= 175 patients age 65-85
• Stratified 0 injections, 1-9, 10-20, 20 +
• iPAD based brain health assessment
The group of patients with more than 20 injections
had a higher likelihood of mild cognitive
impairment as compared to the control group, with
statistically significant worse mean Z-scores
(p=0.04).
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Renzi LM, Iannacocone A., Johnson E., Kritchevsky S. The
relation between serum xanthophyllls, fatty acids, macular
pigment and cognitive function in the Health ABC Study.
FASEB J 2008;22:877.5.

Evaluation of a relation between L & Zx status
and cognitive function, 118 healthy older subjects
in the Memphis, Tennessee, area (aged 76–85 y;
equal numbers of men and women) were
assessed for serum lutein and zeaxanthin, MP
density, and various measures of cognitive
function). ***MP density was significantly related
to performance on a variety of indexes designed
to assess processing speed, accuracy, and
completion ability (P < 0.05).

125

Cognition Summary
Serum Lutein
Chung et al, ‘04

Johnson et al, 2013
Vishwanathan et al,
2013

Lutein intake

Johnson et al, ‘08

MP density Feeney et al, 2013

Vishwanathan, et al
???

2013

Cognition

Vishwanathan, et al
2013

Johnson et al, 2013

Brain Lutein
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“Spinach and Fish anyone ?”
In a 4-m RCT in older women w lutein
supplementation (12 mg/d), alone or in
combination with DHA (800 mg/d),
verbal fluency scores improved
significantly in the DHA, lutein, and
combined-treatment groups. Memory
scores and rate of learning improved
significantly in the combined-treatment
group, who also showed a trend toward
more efficient learning.
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Sunlight is Essential
(93 % of Americans spend their time indoors)

128

Neuroprotection

VITAMIN D META-ANALYSIS
Cynthia Balion, PhD, McMaster University, Hamilton,
Ontario, Canada , Neurology 15 Sept 2012
– YES- is a neuro-steroid
– YES – it is anti-inflammatory
– YES- it is an anti calcifying agent, antiatherosclerosis
SUNLIGHT (Light Lecture)
– UV for vitamin D3 & ATP via cytochrome C oxidase
– 486 nm Pineal Gland Activation
– Red / IR for photo-biomodulation, ATP
• Movement of fluids – 5th state of water
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w low dose Lithium
• Lithium inhibits B amyloid secretion and
prevents damage from the protein once formed
& chelates AL, releases neurotropic factors
such as BDNF/ NGF, is anti-apoptotic and
increases neural stem cells & grey matter
(European Spas).
• Improves mood and associated with decreased
crime when occurs naturally in water supply.
• Low dose 5 mg lithium orotate or aspartate
capsule ( 2 – 6 tablets per day); Dr J Wright
suggests taking w 2 tsp flax oil and vitamin E.
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↓ Brain Inflammation
•
•
•
•
•

ANTI-INFLAMMATORY
(EYE + BRAIN HEALTH)

131

↑ mitochondrial energy
↓ microglial activation / priming
↓ Hg, Al, Cu, Cd, Pb
↓ pesticides, herbicides, Round Up ©
Repair the blood brain barrier
– ↑ bdnf (brain derived neurotropic factor)

• Eliminate Synergistic Toxins
• NUTRIENTS: Vit D3, n3, Tumeric, sulfur
(GSH), polyphenols (1000s) i.e. resveratrol &
quercetin, blueberries, astaxanthin.
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Baxter Alzheimer's drug Gammagard ®
kept 4 patients stable for 3 years
• IV immune system treatment from pooled
blood of 1000 pts.
• 25 country Phase 3 trials
• $1500-$3000 / month
• Relkin presented three-year data on 16 patients
in Baxter's Phase 2 study of Gammagard, which
originally enrolled 24 participants.
• Overall, all 11 study participants who got
Gammagard for the full 3 years showed
improvements in thinking abilities, behavior and
daily functioning.
• Phase 3 study results pending

133

↓ Mitochondrial Function in AD
and eye aging diseases particularly w the
ARMS2 mutation
Mitochondria are
dependent on water
based amino acids,
particularly

• acetyl-l-carnitine
• lipoic acid,
• DHA,
• COQ10
…for ATP energy
production.
Dr. Dale Bredesen, director of neurodegenerative disease research at
the UCLA School of Medicine, and author of "The End of Alzheimer's:
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Bruce Ames, PhD nutrients
that postpone Mitochondrial
Aging

Krill Oil
(phosphatidyl choline + n3 +
astaxanthin)

www.juvenon.com

1. Promotes Brain Cell Function
2. Sustains Energy Level* BOOSTS
METAB TOO MUCH? (converted by
bacteria to TMAO) - vegetarians OK

1-880-588-3666
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Asta Clinical Studies
Kidd P., Astaxanthin, cell membrane nutrient with diverse clinical
benefits and anti-aging potential,
Altern Med Rev. 2011 Dec;16(4):355-64.
University of California, Berkeley, CA, USA. dockidd@dockidd.com

• Cognitive health- 17 studies
– Decreases phospholipid hydroperoxides

• Cardiac
– Improves blood flow
• Decreases blood viscocity by increasing the zeta potential of RBCs

– Decreases blood pressure

Multiple POLYPHENOLS from
natural berries and stabilized
curcumin, resveratrol,
catechin and quercetin
Old Beagles Learn Better If Given Fruits,
Vegetables, Vitamins, Exercise
Neurobiol Aging. 2005 Jan;26(1):77-90.
Milgram NW, Head E, Zicker SC, Ikeda-Douglas CJ,
Murphey H, Muggenburg B, Siwak C, Tapp D, Cotman
CW. University of Toronto, Division of Life Sciences,
Scarborough, Ont., Canada M1C 1A4.
NO PLACEBO effect in dogs

• Optometry /Ophthalmology
– Improves blood flow /ciliary body function

• Sports Medicine
– Bicyclists and runners

• Anti- Inflammatory
– Against 5 pathways, mild and balanced

• Takes 2 weeks to 4 weeks to see a clinical benefit
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Turmeric (in curry)

saffron

strong antioxidant & anti-inflammatory

500 mg tumeric BID po
Preclinical cell culture and animal
studies suggest that curcumin has
potential as an antiproliferative, antiinvasive, and antiangiogenic agent;
as a mediator of chemoresistance and
radioresistance; as a
chemopreventive agent; and as a
therapeutic agent in wound healing,
diabetes, AD, Parkinson disease,
cardiovascular disease, pulmonary
disease, and arthritis.
2007, 492 page text

139

Attribution: www.nutritionfacts.org
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RV disposes amyloid and …
Eating raw garlic could help keep your memory sharp in
old age by boosting gut health, study suggests
•

•
•

Older people with poor memories also tend to have less diverse gut
microbiomes
Garlic is thought to help encourage the growth of 'good' and more
diverse gut bacteria
Scientists at the University of Louisville found that older mice that were
fed a raw garlic compound had better gut health, long- and short-term
memory

By DAILYMAIL.COM REPORTER
PUBLISHED: 09:00 EDT, 8 April 2019 | UPDATED: 09:42 EDT, 8 April 2019
Tissue C ell. 2018 F eb;50:89-95. doi: 10.1016/j.tice.2017.11.002. E pub 2017 D ec 2.

Allicin ameliorates cognitive impairment in APP/PS1 mice via Suppressing
oxidative stress by Blocking JNK Signaling Pathways.
Z hang H 1 , W ang P 2 , X ue Y 2 , Liu L 2 , Li Z 1 , Liu Y 3 .
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ageLOC R2:
Target & Reset Youth Gene Clusters

AGEs lower SIRT enzymes

Young Gene
Expression

Old Gene
Expression

Old Gene Expression

Reset

CELLULAR
ENERGY
YGC

CELLULAR
PURIFICATIoN
YGC

Attribution: www.nutritionfacts.org
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* These heatmaps illustrate gene expression patterns of 3 groups in 2 preclinical studies in mice. Each row represents one gene .Columns 1 and 2 show that
each of these genes became more or less active during the aging process. Column 3 shows gene expression activity reset to a pattern similar to the young
group. Cellular energy heatmap based on pre-clinical test with one of the ageLOC R 2 Day ingredients.Cellular purification heatmap based on pre-clinical test
with ageLOC R 2.
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www.braintap.com
“stress program” is $10
/month
2 people can share it (5
• 20 minutes
uses per day)

AMD and Alzheimer’s are multifactorial diseases
Correct Micro-Nutrient Deficiencies
• Need 90 vital macro + micro nutrients
• Vitamins / Minerals / EFAs / amino acids
• Need a healthy Micro-biome (pre, pro & symbiotics)
Minimize environmental insults
(nutrient depleting poly-pharmacy, OTC PPIs & Benadryl, excess
copper, iron aluminum , low zinc, food toxins, EMR)
Support mitochondria to minimize neurodegenerative
i.e. COQ10 for patients on Statins / Beta Blockers
Think better Cardiovascular Heath
• Address Insulin Resistance and NAFLD
• Address Cerebral Hypo-perfusion & Vascular deregulation- need blood flow so
beta blocker need / timing important (before bed harmful).
• Address Global Endocrine factors such as hypothyroidism
• Exercise, sleep, stress reduction, brain teasers, sunlight, social engagement - all
are helpful
• Intermittent Fasting for patients with APOE4 – by some physicians
Molecular Medicine – small molecules i.e . polyphenols (curcumin and resveratrol)

145

/day
• Binaural
Beats
• Guided
visualization
$ 550 device ---FSAFEDS covers it
with providers Rx
• 10 cycle
holographic
music
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• Isochromic
tones
• Pulsing light
(closed eyes
“Better Nutrition with a Stimulating
Remember
& ears)
Cognitive Environment”

Image
from
AARP

“I’ve learned through experience that you have
to use your own brain, as well as your doctor’s
brain, when it comes to your health”
Jane Brunzie
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THANK YOU

A Society Focused on
Ocular Wellness & Nutrition Education
www.ocularnutritionsociety.org
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