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Nutrition Science

The study of the human dependence on our environment.
A Think of us as parasites feeding on the planet.

AEXxogenous supply of molecules, minerals, etc. required.

We think of ourselves as self-contained and separate from our environment.

In truth, we are dependent on the resources of this planet to sustain us.



What's the Ditference?

di-et
/" dist/

noun

{E BOTANIST

e The stuff t
sifrjsr?fr,::'aslleféon of food, food, foodstuffs; More e S u we ea ®

2. a special course of food to which one restricts oneself, either to lose weight or for medical
reasons.
"I'm going on a diet”

verb

1. restrict oneself to small amounts or special kinds of food in order to lose weight.
“it's difficult to diet”
synonyms: be on a diet, eat sparingly; More

NUTRITION:  ny-tri-tion
That which In(y)oo triSH(a)n/

noun

n O U rls h es ° the process of providing or obtaining the food necessary for health and growth.
. e T “a guide to good nutrition”

« food; nourishment.
“a feeding tube gives her nutrition and water”
synonyms: nourishment, nutriment, nutrients, sustenance, food; More

- the branch of science that deals with nutrients and nutrition, particularly in humans.
“she took a short course in nutntion®




Track Record of Success

Scurvy
Pellagra
Goiter
Cretinism
Rickets
Diabetes

People used to suffer greatly or die from these diseases.
Nutrition has served public health so well the public forgets.



Pellagra

Signs and symptoms  [edi]

Pellagra is classically described by "the four Ds": diarrhea, dermatitis, dementia and death.'*) A more comprehensive list of
symptoms includes:

Frostig and Spies (acc. to Cleary and Cleary) described more specific psychological symptoms of pellagra as:

High sensitivity to sunlight

Aggression

Dermatitis, alopecia (hair loss), edema (swelling)

Smooth, beefy red glossitis (tongue inflammation)

Red skin lesions

Insomnia

Weakness

Mental confusion

Ataxia (lack of coordination), paralysis of extremities, peripheral neuritis (nerve damage)
Diarrhea ,
Dilated cardiomyopathy (enlarged, weakened heart) Dr. Joseph Goldberger
Eventually dementia Wiki

5]

Psychosensory disturbances (impressions as being painful, annoying bright lights, odors intolerance causing nausea and
vomiting, dizziness after sudden movements)

Psychomotor disturbances (restlessness, tense and a desire to quarrel, increased preparedness for motor action)
Emotional disturbances



Reframing Par ki nson®s:s

Most Common Symptoms

O elabole Heease || s

with neurological

CO N Se q u e N CeS . Memory impairment, Muscle pain, Daytime

sleepiness, Slowness, Tremor, Sexual
impairment, Balance, Urinary dysfunction,

70-80%
Stooped posture

A A g ut d |SO rd er th an Lack of motivation, Insomnia, Difficulty
60-70% walking, Anxiety, Difficulty rising, Impaired
I speech
S p re ad S to th € b rain Constipation, Difficulty dressing, Depression,
50-60% Withdrawn, Acting out dreams,
Comprehension, Restless legs, Drooling
40-50% Dizzy on standing, Visual disturbance, Falls

30-40% Dyskinesia, Freezing
Nausea, Hallucinations

Mischley LK 2017




L
Rx: FInd & Fix the Leaks

Photo from livingstingy.blogspot.com



http://livingstingy.blogspot.com/2008/11/life-in-rowboat.html

Dopamine Deficiency

AEndogenous to the human body
APrinciple behind levodopa (Nobel Prize in 2000)
ABiggest win PD has ever had

A Something the body normally makes in sufficient amounts
A In patients with PD, there is an apparent deficiency
A Dopamine augmentation improves PD outcomes

A Patients better off with dopamine supplementation than w/o

A Took a while to get the formula/ delivery right
ASi ne met: wi {DORAUSANOBRTHOM@E EQULE
AArguably still working on ité (Gl abs




Nutraceuticals to

Consider in PD

A

Vitamin D

Fish oll
Glutathione
Coenzyme Q10
CDP-choline

Inosine

Homocysteine-lowering

vitamins

Lithium

Not everyone with PD needs all of this.
Some of these can cause damage.
Work with a knowledgeable provider.



Nutraceuticals: Risks & Considerations

A Out of pocket costs, usually not covered by insurance.
AQuestionable quality. Label cl al ms d
A Not regulated by FDA.
ACanot patent natur al products, whi ch
A Commonly used in US, little guidance by conventional providers.
A Drug-Nutrient interactions

A Some make meds work better

A Some make meds work worse



Glutathione

Neurosci Lett. 1982 Dec 13;33(3):305-10.
Parkinson's disease: a disorder due to nigral glutathione deficiency?

Perry TL, Godin DV, Hansen S.

A Reduced glutathione (GSH) is the primary
antioxidant of the central nervous system

(CNS).

A ~40% deficiency of brain GSH in early PD.

GLUTATHIONE IN PARKINSON’S DISEASE

A Depletion comes before mitochondrial N ——
dysfunction, protein aggregation, Lewy
body formation, loss of dopamine, or cell

d e a.t h . A dissertation submitted in partial fulfillment of the requirements for the degree of
Doctor of Philosophy

University of Washington

A Augmentation strategies have been o
explored since the 80®s.



Phase | & Il Studies (in)GSH In PD

A Safe & tolerable.

A Observed motor improvement in both; an appropriately
powered Phase Ill study Is required to determine whether
(IN)GSH Is better than placebo.

Mischley LK. Phase | Study of Intranasal glutathione for PD. 2015



Glutathione Augmentation Trials in PD

Sechi 1996

Tremor measured by

accelerometer.

pre-treatment

After IV GSH

. Washout

. 25/100 c/levodopa
3x/d for 30 d.

OO w>

Hauser 2009

IV GSH 3x/wk 4 wks

weeks

Dashed line: placebo
Solid line: 1400 mg
GSH

Pilot suggestive of
mild symptomatic
effect.

Mischley 2013
(in)GSH 3x/d 3 mo

Change in UPDRS: Resuits of Phase | (in)GSH in PD

UPDRS

4=

-~ Placebo
- -== 100 mg/ml
1’ +ae 200 mgiml

Both (in)GSH
treatment arms
had improvement
in symptoms in
the safety &
tolerability study.

Mischley 2015

(in)GSH 3x/d 3 mo

A Intranasal Glutathione in Parkinson's Disease

Total UPDRS

. . '
— o
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15+
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Chage in Total UPDRS over Baseline

: -~ Placebo
H T+ == 300 mg/d
} T -« 600mg/d

P4 wk
Intranasal glutathione 3 times/ day  wash-out

12 wk

Phase Il (in)GSH
treatment arms&
placebo has
Improvement in
symptoms.



Fish Oll

Reduces dyskinesia in primate model

m—y

e
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Samadi P, et al. Ann Neurol 2006;59:282—-288




Does fish oil reduce dyskinesia in humans?

Change in Unified Dyskinesia Rating Scale
following 4 weeks High DHA Fish Oil
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Mischley 2013



Assessing Lithium Status

Toxic & Essential Elements; Hair

ualg INTERVAL 25" 16"  [50"] a4 978"
| Calcium (Ca) 724 200- 750 3 B
| Magnesium (Mg) 38 25- 75 NORREL..........odeaus om0 i) RO,
Sodium (Na) 12 20- 180 ol e
Potassium (K) 13 9- 80 Fe ey
Copper (Cu) 26 11< 30 PO e L s
Zinc (Zn) 210 130- 200 i S
Manganese (Mn) 0.19 0.08- 0.50 Bl
Chromium (Cr) 0.50 0.40- 0.70 3 AN e P
Vanadium V) 0.052 0.0168- 0.085 K . b G
Molybdenum (Mo) 0.050 0.025- 0.060 B
| Boron (B) 0.82 0.40- 3.0 - i
lodine 0) 0.68 0.25- 1.5 [ TN ® !
Lithium (Li) < 0.004 0.007- 0,020 | ———
Phosphorus (P) 181 150=- 220 [N = Sl il SEENES ]
Selenium (Se) 12 0.70- 1.2 = B8
| Strontium (Sr) 1.9 0.30- 3.5 . B 5
Sulfur (S) 50200 44000- 50000 3 _ CE—
Cobalt (Co) 0.009 0.004- 0.020 [N o0 o0 =
Iron (Fe) 8.1 7.0- 16 e
Germanium (Ge) 0.031 0.030- 0.040 | = —
Rubidium (Rb) 0.013 0.011- 0.12 e L
| Zirconium (Zr) 0.064 0.020- 0.44 -




Lithium plays a role In: ~

3 Lo
A Regulation of autophagy I’ -
R N :
A1 \\\
A Induced BDNF S

nomal legithium
¥

A Enhanced neuro genesis
Mischley LK. Lithium Deficiency in PD, 2015

A Protects cells against glutamatenduced excitotoxicity

A Inhibits glutamateinduced Ca influx

A Magnesium homeostasis

Haavaldsen R, Lancet 1973; Moore GJ, Lancet 2000; Bauer M Pharmacopsychiatry 2003; Fornai F, Autophage 2008; Sarkar S, J 8&ll 2008; Su H, 2009)



Coenzyme Q10 in PD

A QE3 study vs. Phase |, Phase Il, & population studies

Case-control study showed patients with PD were more

likely to be deficient in coenzyme Q10.

Odds of deficiency in coenzyme Q10 status was significantly greater in PD
patients compared to age and gender-matched controls. (OR 4.7-5.4; 95%

Cl: 1.5-17.7; P=0.003-0.009).
More than 30% of patients with PD were deficient.

Frequency of Antioxidant Nutrient Deficiency by Case-Control Status
40

g

% with functional deficiency
S

—
o

0/ :::;; f & f 5-5-
e e Mischley LK et al. 2012. J Neurol Sci

Fig 1. Frequency of antioxidant deficiency by case—control sta



In Search of the Secret to Success

Wh th Study Goals:
O are E..______h
POSITIVE 1. I%escribe Igestyle hacljoiés and
therapies being used by
DEVIANTS ?? individuals with PD.
Can we identify diet, 2. ldentify what those who are doing

lifestyle, and supplements unusually well have in common.

associated with those

doing unusually well? For more information:
MOST www.CAMCarePD.bastry.edu
1 neuroresearch@bastyr.edu
PEOPLE | Phone: 425-602-3306

—_—T
Are there behavior Principle Investigator:
patterns associated with a Laurie K Mischley, ND, MPH

more rapid progression?



http://www.CAMCareMS.bastry.edu
mailto:neuroresearch@bastyr.edu

DOES ANY OF IT MATTER???

Hindawi

Oxidative Mediane and Cdlular Longavity
Volume 2017, Artide | D 6405278, 9 pages
https//doi.org/10,1155/2017/64065278

Hindawi
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Objectives. The goal of this study is to describe modifiable lifestyle variables associated with reduced rate of Parkinson’s disease (PD)
progression. Methods. The patient-reported outcomes in PD (PRO-PD) were used as the primary outcome measure, and a food
frequency questionnaire (FFQ) was used to assess dietary intake. In this cross-sectional analysis, regression analysis was
performed on baseline data to identify the nutritional and pharmacological interventions associated with the rate of PD
progression. All analyses were adjusted for age, gender, and years since diagnosis. Results. 1053 individuals with self-reported
idiopathic PD were available for analysis. Foods associated with the reduced rate of PD progression included fresh vegetables,
fresh fruit, nuts and seeds, nonfried fish, olive oil, wine, coconut oil, fresh herbs, and spices (P < 0.05). Foods associated with
more rapid PD progression include canned fruits and vegetables, diet and nondiet soda, fried foods, beef, ice cream, yogurt, and
cheese (P < 0.05). Nutritional supplements coenzyme Q10 and fish oil were associated with reduced PD progression (P =0.026
and P=10.019, resp.), and iron supplementation was associated with faster progression (P =0.022), Discussion. These are the
first data to provide evidence that targeted nutrition is associated with the rate of PD progression.



Nutraceuticals Associated With:

Taste 3: Logistic regression model of nutritional supplements and PD progression, Predicted PD severity score, as measured by the PRO-PD,

A I m p ro V e d O u tC O m e S based on the positive report of consistently using of supplements over the previous 6 months. * Adjusted for years since diagnosis, age, and

gender. ** Adjusted for years since diagnosis, age, gender, and income.

Association between dietary supplements & risk of Parkinson’s disease progression

Mean change Mean change
A Coe N Zym e Q _ 10 Nutritional supplement - in PRO-P[.) P value (95% CI)* in PRO-PR P value (95% CI)**
~.% score (SE) score (SE)
Inosine 13 -1811(1256)  0.15(-4275t0653)  —107.1 (1229) 0384 (-348.4 to 1342)
Glutathione, oral [ 43 [/ -126.1(69) 0.068 (-261.6t093) | ~1267 (70) 0.07 (-263.9 to 10.5)
A F | S h O| I DHEA 47 -87.6(708) 0216 (-2266t0514)  —722(70.9) 0.309 (-211.3 to 67)
Lithium, low dose 21 -84.9(1002) 0397 (-281.6t0 111.8)  ~118.9 (100.4),  0.237 (~315.9 to 78.1)
__Low-dose naltrexone———— 14 761(1209) 0529 (-3134101612)  —87.8 (118) ) 0,457 (~3193 to 143.8)
CoQ10 286 ~ -704 (31.5)  0.026 (~132.2t0-8.6)  -46.6 (31.6)  0.141 (~108.7 to 15.4)
_Fishoil 376 ~69.5(295)  0019(-127410-116) __-57.7 (29.6) 0052 (1157 to 0.4)
Quercetin 21 -507(1059)  0.632 (-258510 157.1)  -60.5 (1064)  0.569 (~269.3 to 148.2)
Turmeric/curcumin 197  —47.3(356)  0.186(-117.3t022.8)  —49.5 (35.9) 0.168 (=120 to 20.9)
Gingko biloba 30 -47.2(832) 057 (~210.5 to 116) 61,1 (812) 0452 (~220.5 to 98.2)
A WO rse O utcomes Coconut oil 190  -35.8(364)  0324(-1072t0355)  -527(364)  0.147 (-124.1 to 18.6)
Resveratrol 43 -285(707) 0687 (-167310110.3)  -187(727)  0.797 (~161.4 to 124)
Vitamin D 623 —26.1(29) 0.368 (~83 to 30.8) ~3.6(292) 0.902 (-60.9 to 53.7)
Alpha-lipoic acid 79 -191(534)  072(-12391t085.7 0.05 (54.4) 0999 (~106.7 to 106.7)
A I ron su p p I ements 5-Methyltetrahydrofolate (5-MTHE) 27 -17.1(914)  0.852(-19641t0 1622)  —-25.1(95.6)  0.793 (=212.7 to 162.5)
Probiotics 249 -123(32.7) 0.708 (~76.5 to 52) -12.4 (32.9) 0.706 (=77 to 52)
NADH 14 —9.7(1208) 0936 (-2467t0227.3)  -252(122.6)  0.837 (~265.7 to 215.4)

A (Melatonin seemed to be due to poor sleep, not the melatonin.)

Hindawi

Oxidative Medicine and Cellular Longevity
Volume 2017, Article ID 6405278, 9 pages
https://doi.org/10.1155/2017/6405278



Patient Reported Outcomes (PRO-PD)

www.PROPD.org

Cumulative Score= Sum of all variables 1141 ‘
(Each variable scored 0-100)




