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DOPAMINE

Pre-reward dopamine spike with conditioned
cue

Dopamine decrease below baseline
Craving-> Motivation

Curiosity drives midbrain activity =
dopaminergic neurons and hippocampus
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ABOUT ME




A Holistic Approach to PD, What to
Expect from your Integrative Care
Provider

K:M Karin Duncan NMD,PD L. 3

D LAB VALUES DECODED:
THE HOW, VHY,

THE WHAT ’ 'ENS NEXT?

NORTHWEST PARK’I“’f:SON'S FOUNDATION : _:" INTEGRAT'VE MEDICINE IST
, FUTURE
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ATUL
GAWANDE, We look for medicine to be an orderly field of knowledge and
: : procedure. But it is not. It is an imperfect science, an
Compllcatlons: A enterprise of constantly changing knowledge, uncertain

information, fallible individuals, and at the same time lives
on the line. There is science in what we do, yes, but also

surgeon’'s notes

on an imperfect habit, intuition, and sometimes plain old guessing. The gap
SCience between what we know and what we aim for persists. And
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RESEARCHACHANGING THE STATUS QUO

A 300 years sailors were sick and dying

A Treated with limes

A THEN discovered it was a Vitamin C deficiency

| SCURVEY N
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PROPD: PATIENT
REPORTED

OUTCOMES IN PD 5.
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CASE STUDY #1: ANXIETY AND P/

74 year old male
Presents withPD & FoC April 2022

Constipation, severe: 1 BM gBdays with meds
Type 1 on the Bristol stool chart 350%
Linzesd45mcg
Senna
Magnesium CALM
Miralax

Anxiety, debilitating

Bloating

Pain

Medication inefficacy

Oéunable to sit and wat ch

a

movi e

wi t h

my

family

due

t

(0]

painéo



CASE STUDY #1: ANXIETY AND PAIN

A Testing:
A Bloodwork (WNL)

A GlIMap

Digestion Result Normal
Steatocrit 9 <15 %
A Treatment Elastase-1 510 >200 ug/g
A Juned initiated basic nutrient supplements with total gut overhaul protocol Gl Markers Result Normal
) b-Glucuronidase 2013 <2486 U/mL
A 6 weeks later: m
i ) o ] Occult Blood - FIT 0 <10 ug/g
A Daily bowel movements, minimal pain
) Immune Response Result Normal
A Anxiety improved Secretory IgA >6000 High 510 - 2010 ug/g
A Improved sleep Anti-gliadin 1gA >500 High 0-157 UL
A 5 months later: Inflammation Result Normal
; ) . . Calprotectin 44 <173 ug/
A Negative for abdominal pain 99
. . Add-on Test Result Normal
Daily bowel movements, able to skip Gl meds Zonulin 209.7 High <107 nglg

Decreased daily C/L requirements by 20%
Joined the Big and Loud program

> > > >

Planning a vacatighless anxiety!



CASE STUDY #1: ANXIETY AND PAIN

A Testing:
A Bloodwork (WNL)
A Gl Map Intestinal Health
Digestion Result Normal
Steatocrit 9 <15 %
A Treatment Elastase-1 510 >200 uglg
A Juné&) initiated basic nutrient supplements with total gut overhaul protocol Gl Markers Resul Normal
PP g P b-Glucuronidase 2013 <2486 U/mL
A 6 weeks later: Occult Blood - FIT 0 <10 ug/g
A Daily bowel movements, minimal pain Immune Response Result Normal
; . . Secretory IgA >6000 High 510-2010 ug/g
A Anxiety improved o )
Anti-gliadin IgA >500 High 0-157 U/L
A Improved sleep Inflammation Result Normal
A 5 months later: Calprotectin 44 <173 uglg
Negative for abdominal pain Add-on Test Result Normal
Zonulin 209.7 High <107 nglg
A Daily bowel movements, able to skip Gl meds
A Joined the Big and Loud program
A Planning a vacatidhless anxiety!



CASE STUDY #2: MED VARIABILITY

A Meds:
A 350TID and can take 1/2 tablet IR 25/100 if needed
A Severe dyskinesia
"-W” A Time to efficacy: 230 minutes
" A Duration of efficacy:2.5 hours
s A Unreliable effects, difficult to track ON time

A Wakes feeling OFF
A Stiff, rigid, slow, lack of coordination

Average Parkinson Progression Change in PRO-PD Over Time
How Do You Compare?

aJ1 Jo Aend

11 J0 Auend
PRO-PD

Years Since Diagnosis

3y Jo Aend

PRO-PD

‘ A At 9am and 1pm, feels |ike med
S F o F A Gl

A Urinary and bowel incontinence
A Loose bowels

A Urgent bowels

A Takes Metamucil nightly to have daily movements



CASE STUDY #2: MED VARIABILITY

. eaRasms |
OPPORTUNISTIC/OVERGROWTH MICROBES SR

PROTOZOA Result Reference
& OVERGROWTH BACTERIA Result Blastocystis hominis < <2.00e3
8.02e5 Chilomastix mesnili <dl <1.00e5
Pp- ’ Cyclospora spp. <dl <5.00e4
scus faecalis 4.84e4 High 1 Dientamoeba fragilis <di <1.00e5
seus faecium <dl Endolimax nana <di < 1.00e4
- | Entamoeba coli < 5.00e6
A Ove rg rOWt h a spp. <di Pentatrichomonas hominis <di < 1.00e2
onas spp. <dl WNORMS
onas aerugmosa <dl Ancylostoma duodenale Not Detected Not Detected
4 = . . Ascaris lumbricoides Not Detected Not Detected
A P ar aS I t I C I n fe Ct I O n SCEHSSEES <di Necator americanus Not Detected Not Detected
‘occus aureus 2.80e3 High 1 Trichuris trichiura Not Detected Not Detected
A L t f t- CCUS spp. 5.79e4 High 1 Taenia spp. Not Detected Not Detected
OW pan Cre a IC U n C IO n L OVERGROWTH MICROBES INTESTINAL HEALTH MARKERS
brlo Spp 99237 AIGESTION Result Reference
F4 ) . Steatocrit <d ¥ <15%
A E | ev ate d b e I uc lacteriaceae (family) 1.15e8
Elastase-1 179L v > 200 ug/g
‘ORY & AUTOIMMUNE-RELATED BACTERIA
4 . . I Spp. <d| il MARKERS
A LOW I l I l l I |U n e fU n Ctl O n r freundii <dl B-Glucuronidase 2350 <2486 U/mL
spp. 9.04e4 Hight Occult Blood - FIT <dl w <10ugig
A Elevated calprotectin preumonize S
. MMUNE RESPONSE
subsp. paratuberculosis <dl Secretory IgA el P
- . pp. <d| R
E | (t I . » -gliadin IgA 13 w <175 UL
A evate onulin irabilis <dl o )
Egﬁ!réggpll Activation Protein 0.00 v <2.34uglg
\L INFLAMMATORY & AUTOIMMUNE-RELATED BACTERIA
ster spp. 4.41e7 L AATION
1a spp. 7.50e8 Calprotectin 202H <173 uglg
arium spp. 1.28e7
I Spp. 5.73e7 \DD-ON TESTS
Zonulin 1753 H <175ng/g




CASAESTUDY #2: MED VARIABILITY

108
A Meds:

Total Value ) . .
A Crexont 210 TID with occasional rescue dose

A Denies dyskinesia

Symptoms PRO-PD Score A Gl
Sense of smell 20 A Finished first 2 weeks of phase 1
A Feels much better in gut
Stooped posture 1 A Daily 1:2x BM,WF/ETP/ETC, nemrgent
A Denies: loose stools, bloating, nty'rf, gas
Insomnia 8 A Denies: incontinence/leaking of stools

Depression 6



GOALS FOR TODAY

P

YOU LEAVE THIS TALK MEDI ClI NE | SNO6 THERBARE PROVIDERS PD IS ONLY A PORTION YOUR EMOTIONAL YOUR QUALITY OF LIFE
REALIZING THERE ARE ABOUT THE PILL YOU THAT WILL WORK WITH OF YOUR OVERALL HEALTH, NERVOUS IS CONSIDERED IN YOUR
MANY, MANY MORE SWALLOW, BUT THE YOUR ESTABLISHED HEALTH PICTURE SYSTEM AND Gl HEALTH MANAGEMENT

THERAPEUTIC OPTIONS STRATEGY YOU TEAM TO ENHANCE FUNCTION PLAY AN
AVAILABLE TO YOU CHOOSE TO EMPLOY YOUR OVERALL HEALTH ESSENTIAL ROLE IN
THAN YOU REALIZED DEFINING YOUR GAME 0 WITH EXPERTISE ON YOUR HEALTH PICTURE

OR HAVE BEEN TOLD PLAN YOUR CONDITION(S)



5+ years clinical practice
7 years on PDSS adjunct physician staff
>300PwPtreated

[ As far as | know],
Parkinsonism and no amount of study

and helping and listening and learning !

can give me the expertise a patient ha51st hand

Experience

20+ years as a caregiver for neurology patient
BS Biomedical Science

ND Naturopathic Medicine (clinical doctorate)

LK Mischley 2024

WHAT QUALIFIES AS EXPERTISE?




PATIENT GOALS ARE INTEGRAL

V4

O Evi ebasadc e .
_ _ Best Evidence-
Medi ci/n ASafable based
Evidence Medicine

Patient =~ o
N alias Physician

Beliefs Expertise

LK Mischley 2024 Wood, Shannon & Kim,You & Chung, Kevin. (2019)



"\‘F ﬂou ve met one prson Wi Po\\(klr\son s,
You've met one pexson with Parkinson's."



Parkinson's disease

Bastiaan R Bloem ', Michael S Okun 2, Christine Klein 3

Affiliations + expand
PMID: 33848468 DOI: 10.1016/50140-6736(21)00218-X

Abstract

Parkinson's disease is a recognisable clinical syndrome with a range of causes and clinical
presentations. Parkinson's disease represents a fast-growing neurodegenerative condition; the
rising prevalence worldwide resembles the many characteristics typically observed during a
pandemic, except for an infectious cause. In most populations, 3-5% of Parkinson's disease is
explained by genetic causes linked to known Parkinson's disease genes, thus representing
monogenic Parkinson's disease, whereas 90 genetic risk variants collectively explain 16-36% of
the heritable risk of non-monogenic Parkinson's disease. Additional causal associations include
having a relative with Parkinson's disease or tremor, constipation, and being a non-smoker, each at
least doubling the risk of Parkinson's disease. The diagnosis is clinically based; ancillary testing is
reserved for people with an atypical presentation. Current criteria define Parkinson's disease as
the presence of bradykinesia combined with either rest tremor, rigidity, or both. However, the
clinical presentation is multifaceted and includes many non-motor symptoms. Prognostic
counselling is guided by awareness of disease subtypes. Clinically manifest Parkinson's disease is
preceded by a potentially long prodromal period. Presently, establishment of prodromal symptoms
has no clinical implications other than symptom suppression, although recognition of prodromal
parkinsonism will probably have consequences when disease-modifying treatments become
available. Treatment goals vary from person to person, emphasising the need for personalised
management. There is no reason to postpone symptomatic treatment in people developing
disability due to Parkinson's disease. Levodopa is the most common medication used as first-line

WHAT YOU
DESERVE




WHAT IS A NATUROPATHIC MEDICAL DOCTOR?

A Naturopathic Doctors, in the state of Washington/Idaho: Naturopathlc Therapeutlc Order

A Common Sense Approach to Healthcare

A Licensed primary care provi

. . . i What is the Therapeutic Order?
A Able tO d| ag nose f tl'e at, man ag e pal’kl nsonism A set of guidelines that define naturopathic medicine principles. The goal of treatment is to use the least force possible in

addressing the underlying causes of disease, encouraging positive health habits, and helping resolve symptoms.

A Order and interpret laboratory tests and imaging
A Prescribe pharmaceutical drugs used in the management of

parkinsonlsm Establish the Foundation for Optimal Health
A Usual |l y dondot have anywhere ne Stimulate the Self-Healing Mechanisms fder s
Specialist! ] : ) Aid damaged organ systems
A Provide guidance on diet, lifestyle, health care promotion, etc. Addres Physical Algamen Restore proper structural integrity
A Usually have much more expertise than a Movement Disorders Sp QERUEEIRNCURIITE e

STETES IR Use of drugs to palliate

BN INEENGY  Suppress pathol

A Most NDs are poorly trained in neurology

Ng
- . . . . . . \Y/
A Most neurologists are poorly trained in diet, nutrition, and lifes
INSTITUTE FOR
m an ag e m e nt Zeff, J.L., Snider, P., & Myers, S., DeGrandpre, Z.(2013). A Hierarchy of Healing: The Therapeutic Order. NATURAL
A Unifying Theory of Naturopathic Medicine. In J.E. Pizzorno & M. Murray Textbook of Natural Medicine. Churchill Livingston ,Missouri MEDICINE

https://www.researchgate.net/publication/273634914_A_Hierarchy_of Healing The_Therapeutic_Order_A_Unifying Theory_of Naturopathic_Medicine

LK Mischley 2024



REBELLION IS
PART OF THE
EVOLUTION

LK MISCHLEY 2024




INTEGRATIVE CARE: WHAT YOU NEED TO KNOW

A Many fields consider WHAT.wnulnvn“‘snvz_

provides MANY options .
A Naturopathic Medicine | —=‘ e 4 -< '-'1
Functional Medicine f\ i 7 S e o - Ay
Chiropractic Medicine P - <
Acupuncture
Chinese Medicine
Ayurvedic Medicine

Botanical Medicine

> > > > > > D>

Etc.
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GUT HEALTHAND PD
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WHAT ISTHE GUT?

Stomach:
Kill bacteria
Storage and breakdown food

Small intestine: 6m length x 2.5
3m diameter

Absorption

Villi and microvilli:
increase intestinal surface
area by 36600 fold

Large intestine/Colon: 1.5m x
6.57m diameter

Water and electrolytes

Mouth

Breaks up food particles

Assists in producing
spoken language

Salivary glands

Saliva moistens and
lubricates food

Amylase digests
polysaccharides

Pharynx
Swallows

Esophagus
Transports food

Liver

Breaks down and builds up
many biological molecules

Stores vitamins and iron

Destroys old blood cells

Destroys poisons

Bile aids in digestion

Gallbladder

Stomach

Stores and churns food

Pepsin digest protein

HCI activates enzymes, breaks
up food, kills germs

Mucus protects stomach wall

Limited absorption

Stores and concentrates bile

Small intestine

Completes digestion

Mucus protects gut wall

Absorbs nutrients, most water
Peptidase digests proteins
Sucrases digest sugars

Amylase digests polysaccharides

Pancreas

Hormones regulate blood glucose levels
Bicarbonates neutralize stomach acid
Trypsin and chymotrypsin digest proteins
Amylase digests polysaccharides

Lipase digests lipids

Large intestine

Reabsorbs some water
and ions

Forms and stores feces

Anus
Opening for elimination
of feces

Rectum
Stores and expels feces




WHAT ISTHE GUT?

Stomach:
Kill bacteria
Storage and breakdown food

Small intestine: 6m length x2.5
3m diameter

Absorption

Villi and microvilli:
increase intestinal surface
area by 36600 fold

Large intestine/Colon: 1.5m x6.5
7m diameter

Water and electrolytes

Mouth

Breaks up food particles

Assists in producing
spoken language

Salivary glands

Saliva moistens and
lubricates food

Amylase digests
polysaccharides

Pharynx
Swallows

Esophagus
Transports food

Liver

Breaks down and builds up
many biological molecules

Stores vitamins and iron

Destroys old blood cells

Destroys poisons

Bile aids in digestion

Gallbladder

Stomach

Stores and churns food

Pepsin digest protein

HCI activates enzymes, breaks
up food, kills germs

Mucus protects stomach wall

Limited absorption

Stores and concentrates bile

Small intestine

Completes digestion

Mucus protects gut wall

Absorbs nutrients, most water
Peptidase digests proteins
Sucrases digest sugars

Amylase digests polysaccharides

Pancreas

Hormones regulate blood glucose levels
Bicarbonates neutralize stomach acid
Trypsin and chymotrypsin digest proteins
Amylase digests polysaccharides

Lipase digests lipids

Large intestine

Reabsorbs some water
and ions

Forms and stores feces

Anus
Opening for elimination
of feces

Rectum
Stores and expels feces
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MAGIC SCHOOL BUS

10:21,13:12



https://www.youtube.com/watch?v=ug5nVzkK3EI

CEPHALI C o0BRAI NO PHASE

pH of stomach ~2

| Conditioned refioxes,
| smell, taste, chewing,

Cephalic phase prepares the system
Copynght © The McGraw-Hill Companies, Inc. Permission required for reproducton or display | swatlowing
Sight, smell, taste of food;
lchowlng and swallowing I ' R
Sensory and Cantral nervous systam Vagus nerve stimulates
—— r—— digestion BEFORE foc
[fParaaympathetic actlvlty] || Vagal etferent enters your mouth
- | ‘.‘ fibers
Vagus nerve — l \ \
G cells ‘.\
— —_— {
[ t Gastrin socrotlon] Enteric
l ‘& nouron
|
| t Plasma gastrin | | o Gastrin
]
—J | ‘ L =
b /| | Pari{u =l
A 2 cell .
" Pancreatic enzymes

Parietal and chief cells

Breakdown and absorptio

{f Acid and pepsinogen secretlonl
@Cephalic phase (a) Cephalic-phase control of gastric secretion 3 .__‘ "
Copyright 2008 Poarson Education, ino., publishing as Bonjamin Cummings / N
Geell | Decoll .
ol o ‘ of food and nutrients
& Stimutation (0)Reduced \
or no effect | +{Gastrin} g
| Blood

- e sty

& Inhibition

Neural and hormonal responses to sight, smell,
taste, thoughts of food (details to follow)




GASTRIC PHASE

Gastric phase: Stimulation:

Enhance secretion started Neural

in cephalic phase A Stretch receptors as

A Acidify chyme stomach fills

AlInitiate digestion of A Chemoreceptors as pH

proteins by pepsin Increases
Duration: 3-4 hou rS Hormo na.l Phase % of HCI Secretion Stimuli Mechanisms
A G astrl n release throug h G Cephalic 30% Smell, taste, conditioning \\;:gzz :: ;:rsn;erit:l ﬂ’ e

cells through nctup s e PO
parasympathetic nervous |
System activity IS‘SF\SIOI.'\ of antrum Loca vref ex —b. gastrin —— parietal cell




GASTRIC PHASE

Gastric phase: Stimulation:
Enhance secretion started  Neural cois
in cephalic phase A Stretch receptors as
A Acidify chyme stomach fills
AlInitiate digestion of A Chemoreceptors as pH
proteins by pepsin Increases
Duratio n: 3’4 hou rS H Or mo na.l Phase %% of HCI Secretion Stimuli A / Mechar%
A G astrl n release throug h G Cephalic 30% Smell, taste, conditioning ““/ \\;:gzz :: ;:rsn;erit:l ﬂ’ o
cells through e
parasympathetic nervous | “
System activity IS‘SF\SIOI.'\ of antrum \l\ Loca vref ex —b. gastrin —;v“-’ parietal cell
‘& parietal cell 1“‘1




off the mark by Mark Parisi

w w w .o t Ff t h @ m a r K. ¢ o m

OKAY... EVERYONE KNOWS THEIR
ASSIGNMENT, RIGHT 2 CARROTS GO T
THE EYES, FisH T THE BRAIN, MILK
TO THE &ONE‘S AND COCKIES STRP\EI-IT

=

2 WJ._.;&L : :“

_--5-\. 1|--.-:

DIGESTION IN PROCESS

J’-

INTESTINAL PHASE

Function:
AControl rate of chyme entry into duodenum

ALong (hours)

ANeural: short reflexes enterogastric triggered by distention
of duodenum

AHormonal: CCK, GIP, secretin

AFeedback inhibition of gastric acid, reduction in gastric
motility

AStimulation of enzymatic cascade in liver, GB, pancreas for
optimal absorption of nutrients




Calcium
Phosphorus
Magnesium

Iron

Copper
Selenium
Thiamin
Riboflavin
Niacin

Biotin

Folate

Vitamins A, D, E, K
Lipids
Monosaccarides
Amino acids
Small peptides

Vitamin C

Folate

Vitamin B12
Vitamin D

Vitamin K
Magnesium
Others, depending
on transit time

Vitamin K
Biotin

'ESOPHAGUS

h

STOMACH

'DUODENUM

30 cm or 1 foot

JEJUNUM
1244 cm or 8 foot

N
-l

~~  ILEUM

365 cm or 12 foot

" LARGE

INTESTINE
¢ 150 cm or 5 foot

{ p

Water

Ethyl alcohol
Copper
lodide
Fluride
Molybdenum

Thiamin
Riboflavin
Niacin
Pantothenate
Biotin

Folate
Vitamin B6
Vitamin C
Vitamina A, D, E, K
Calcium
Phosphorus
Magnesium
Iron

Zinc
Chromium
Manganese
Molydenum

Lipids
Monosaccharides
Amino acids
Small peptides

Bile salts and acids

Sodium
Chloride
Potassium

Short-chain fatty acids

Note: The duodenum, jejunum and ileum make up the small intestine.

Reserved,

o All Rights

== Trusted Therapie

ABSORPTION




A Factors influencing Impact of microbiota on brain physiology Microbiota-gut-brain-axis

_ GUTBRAIN-

AXIS AND THE
- - VAGUSNERVE

T s s

ﬁ 1 i N [ A 10h cranial nerve, links viscera brain
et - - BER S /EIEE e A PS branch of ANS

< I 7y ) ) B3 cates A Involved in:
A Hunger

B A Satiety
e A Stress response

| A Inflammation regulation

Myelination

§ B
SambmA——-. | angtudinal

A Microbiota->Vagus> Brain

A Endocrine and immune pathways,
Vaguss fastest!

A Alter behavior

A Neurotransmitter production




GUT + MICROBIOME
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GUT + MICROBIOME

Microbiome:

Consortium of different microbes that
live on our:

Skin
Lungs
€]
GU

Increased attention for involvement in
various disease:

Obesity to Cancer - HAU ,
Gl: largest and most diverse: THE SECRETS of YOUR GUT
Bacteria
Archaea
Fungi
Viruses

Parasites




GUT + MICROBIOME

Microbiome
Acquired at birth and develops with host
Internal stability regulated by:
Genetics
Environment
Diet
Stress
Exposure
Antibiotics
Symbiosis
Highly adapted to host habitat

Carries out metabolic and biochemicg
processes that are important for
host function

A Factors influencing
microbiota composition

ﬂ

Diet

Environment

Y,

Antibiotics

2l

Aging
i
1

Probiotics
2w

) i

Excercise

Mode OE delivery

Stress

B Impact of microbiota on brain physiology

Germ free mouse
Myelination
Increase expression of

gene and myelination in
the prefrontal cortex

A K

o ff,
Microglia & Neuroinflammation

Altered microglial gene profile with altered cell
proportions and an immature phenotype

Blood-Brain-Barrier (BBB)

Decrease in tight junction protein
expression
Decrease in BBB permeability

Neurogenesis

Increase in hippocampal
and amygdala volume

\

a-Synuclein

Less accumulation of
a-Synuclein in the brain

O Orvee

C Microbiota-gut-brain-axis

Small Intestine
EEC
[ Vagailendingsnapsing with EEC
; Villi
. y :
roximal £ (=] &
g =
2 s % — E‘
£ % 3 2 ;
£ g3 & S %
:Ez 28 % = L
10 CFU = \ Crypt
Capillaries
2 e
S
= %‘
N Circular
3 e Ml
‘ - = 2 Myenteric plexus
| Longitudinal
' - muscle
Distal weu N




GUT + MICROBIOME

NOT uniform!

e
Each species is highly adapted to perform specific S
functions in the defined environmental niches of the tract 158 b,
Diversity + density increase along the Gl tract: =3
Nutrition
SCFAs, sugars
. Host environment Microbiota
Ch e m|CaI Stomach
i ¢ Acidic pH * Sparse bacterial Ipad (_10‘/g)
Immunological T Praoninatig mibrobas
- Firmicutes
M etabOI |C - Actinobacteria
Neuronal pathways Duodenum .
* Neutral pH * Increased bacterial load (10%/g)
o *Low O, * Low diversit
Serotonin and GABA ol . Pr;domierlatizg microbes
Impact neurodegeneration S s R
Colon
¢ Neutral pH * High bacterial load (10'%/g)
*lowO, ¢ High diversity
* Mucus * Predominating microbes
* Host-indigestable - Firmicutes
polysaccharides - Bacteroidetes

© EMBO



MICROBIOME

Function

A Makes vitamins anSCFAS
A Nutrient metabolism
A Xenobiotic and drug metabolism
A Antimicrobial function
A Immune modulation
A 70% of our immune system is situated in the gut
A Integrity of gut barrier and structure of Gl tract




SHORT CHAIN FATTY ACIDS (SCFAS)

DIl (=r-51: inflammation in body

Fermentation [a[ed(cr s nerve formation

}j% ( ‘ -| —:L}q Phosphoenolpyruvate
9

14
- (PEP)
Carbohydrates
Acetoacetyl CoA Pyruvate Oxaloacetate
Malate

B-hydroxybutyryl CoA

Tap[e](0)V/=) memory

Crotonyl CoA g > Fumarate 2 2 -
Butyryl CoA - Lactate Succinate Reduce 0 I e a k y o b | 00 d b ral n b arr
Butyryl phosphate AcetyrCoA : Acrylate Methylmalonate
But{rate \ Acetate Propionate =I[-]I for Gl cells to protect and maintain Gl barrier

/ l \ DIels(er k0= growth of harmful bacteria



Where do they come from?

ABacterial fermentation of carbs and fiber (!)

How do | get more?

AComplex carbohydrates
AFiber
APrebiotics: food for human microflora
AKraut, kimchi
AProbiotics
AFood or supplements that contain live microorganisms
ASleep quality
AExercise
AAvoid high sugar and high fat diets
ACertain microbes > others
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THE GUT OF PWP

ALoss of or diminished sense of smell
ADisrupted autonomic nervous system
ADisordered eating habits

AlLack of access

ALoss of ability/motivation to prepare
ALoss of community




THE GUT OFPWP

mmd Gastric phase:

A Hypochlorhydria
A Dysbiosis

A Acid reflux

A Stomach pain

A Nausea

Intestinal phase:

A SIBO/Dysbiosis

A Leaky gut/permeability
A Constipation
A1BD/IBS

A Celiac disease

A Candidiasis

A Dehydration
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MICROBIOME AND PD

sites including the gastrointestinal and genitourinary tracts, skin, and oral and nasal
cavities, each harbor a unique composition of symbiotic microbiota [2]. Across human
studies and experimental models, we now understand that these organisms are not
merely commensal, but have demonstrated effects on numerous physiological systems
of the host- including metabolic, immunologic, and neuronal pathways that can
impact neurodegeneration [3]. While microbiome-dependent signaling is critical to
health, dysregulation of these pathways can impact risk of disease, or even trigger
pathologies. In turn, modulation of the microbiome, through microbiome transplants,
enrichment with specific beneficial microbes, and dietary manipulations, can improve
these signaling pathways, leading to beneficial effects on disease.

The systemic impacts of microbicme-derived signals can be observed as far reaching
as the central nervous system (CNS). Over the last decades, emerging data have
implicated the gut microbiome in the etiopathogenesis of many neurological
disorders, most notably Parkinson's disease (PD) [4]. This review highlights the
rationale for further exploration of microbiome contributions to PD, with a focus on
the recent developments of various microbiome-based therapeutics (Fig. 1). Given a
current lack of disease modifying therapies for PD, in conjunction with the tractability
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Pathways showing significant differences in abundance between PD and controls

Disease status E3 Control E3 Parkinson

Methods () Pooled data () Pooled results @ Pooled data & Pooled results

a: relative abundances in pooled dataset
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SHORT CHAIN FATTY ACIDS (SCFAS) AND PD
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NTESTI NAL PERMEABI LI TY, AKA OLE

Increased Intestinal Permeability Correlates with Sigmoid
Mucosa alpha-Synuclein Staining and Endotoxin Exposure
Markers in Early Parkinson's Disease
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Jacob D. Estes, Hemraj B. Dodiya, Ali Keshavarzian
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microbiota composition
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VAGUS NERVE + PD

A Vagus nerve signals to the hypothalamus
A Directly influences:
A HPA axis-> stress response

A Dopaminergic systenr» reward
circuits

A From this region:
A Substantia nigra
A Amygdala

A Hippocampus



