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N W P F :  

M E E T  T H E  

E X P E R T

Å I love metaphors and analogies

Å I began studying the brain at age 14

Å I can sing the alphabet backwards

Å I didnȗt start drinking coffee until 

medical school ȓ not even in the 

military!

Å I use Legos with my son as an excuse 

to do my nerdy hobby

Å My fastest mini crossword score is 

26 seconds 



D O P A M I N E

ÅPre-reward dopamine spike with conditioned cue

ÅDopamine decrease below baseline

ÅCraving -> Motivation 

ÅCuriosity drives midbrain activity = dopaminergic neurons 

and hippocampus

Å It should make SENSE



W H A T  I S  A  N A T U R O P A T H I C  

M E D I C A L  D O C T O R ?
ÅNaturopathic Doctors, in the state of 

Washington/Idaho:

ÅLicensed primary care providers (DO, ARNP, MD, 

NMD/ND)

ÅAble to diagnose, treat, manage parkinsonism

ÅOrder and interpret laboratory tests and imaging

ÅPrescribe pharmaceutical drugs used in the 

management of parkinsonism

ÅProvide guidance on diet, lifestyle, health care 

promotion, etc. 

LK Mischley 2024



I N T E G R A T I V E  C A R E :  
W H A T  Y O U  N E E D  T O  K N O W

ÅMany fields consider themselves șintegrativeȚ which provides 

MANY options

ÅNaturopathic Medicine

ÅFunctional Medicine

ÅChiropractic Medicine

ÅAcupuncture

ÅChinese Medicine

ÅAyurvedic Medicine

ÅBotanical Medicine







O U T C O M E S
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A P P R O A C H  T O  

A  P D  PA T I E N T





G O A L S  F O R  T O D A Y

You leave this talk realizing 

there are many more 

therapeutic options available 

to you than you realized or 

have been told

You learn more about your 

body, health, and disease to 

create a strategy to address 

the whole of you

There are providers that will 

work with your established 

team to enhance your overall 

health ȓ with expertise on 

your condition(s)

PD is only a portion of your 

overall health picture

Your emotional health and 

nervous system play an 

essential role in your health 

picture

Your quality of life is 

considered in your health 

management



PARKINSONȗS 

D I S E A S E

ÅAmong all neurological disorders, PD is experiencing the 

most significant growth in terms of deaths, prevalence, and 

disability-compromised life



PARKINSONȗS 

D I S E A S E

ÅSymptoms of PD are characterized by a deficit of dopamine. 

This occurs when the build-up of ƍ-syn aggregates in 

dopaminergic neurons causes neurodegeneration and, thus, 

the loss of dopamine production.



PARKINSONȗS 

D I S E A S E

ÅLoss of dopamine cells is NOT the only degenerative process driving 

PD

ÅNon-dopaminergic neurotransmitter pathologies in PD include:

ÅSerotonergic

ÅGlutamatergic

ÅNoradrenergic

ÅCholinergic

ÅFound in:

ÅCortical, brainstem, and basal ganglia regions



PARKINSONȗS 

D I S E A S E :  

R I S K  

F A C T O R S



PARKINSONȗS DISEASE: 

M O D I F I A B L E  R I S K  F A C T O R S

Misfolded 

proteins and 

accumulation

Oxidative stress
Mitochondrial 

dysfunction
Energy deficiency

Excitotoxicity
Propagation of ƍ-

synuclein

Protein clearance 

pathway 

malfunction

Corticostriatal 

pathogenesis



PARKINSONȗS 

D I S E A S E

Decline in QoL often due to non-motor symptoms

It can take 15-20 years or longer for PD symptoms to 

develop further (variable, individual)

Early identification of non-motor symptoms can aid in 

diagnosing PD and enhance patientȗs survival

CND biopsy



D I S T I N C T  

S Y M P T O M S  

O F  P D



P R O D R O M A L  

S Y M P T O M S

Hypo/Anosmia (sense of smell)

Constipation

REM Sleep Behavior Disorder



P R O D R O M A L  

S Y M P T O M S

Hypo/Anosmia (sense of smell)

Å Loss of sense of smell is strongly linked to the early development of PD

Å Olfactory system is one of the first brain regions affected

Å Early -syn deposition in olfactory structures

Å 5-15 years prior to diagnosis

Å Environmental exposure pathway

Å Local inflammation, oxidative stress, misfolding

Å Spread to connected brain regions

Å Limbic regions, Brainstem nuclei, SN and BG

Å Bredesen research:

Å Poor smell ID scores predict higher future risk of MCI and 

dementia, risk elevation may be 2-5x higher

Å Often precedes:

Å Constipation

Å RBD

Å Autonomic symptoms

Å Later motor changes



P R O D R O M A L  

S Y M P T O M S

Constipation

Hypo/Anosmia (sense of smell)

REM Sleep Behavior Disorder

Å Ansomia and constipation:

Å Lack of digestive enzyme production, slow digestive process, 

enhanced digestive inflammation -> -syn production

Å Early involvement of ENS and autonomic circuits shifts motility

Å Constipation, bloating, slowed gastric motility

Å Alters microbiome metabolites, nutrient absorption, mucosal immunity

Å Increase in inflammation

Å Increase in autonomic dysfunction

Å Variable medication absorption

Å Fluctuating plasma drug levels

Å Impaired detoxification

Å Reabsorption of toxins

Å Estrogen metabolites, environmental toxins, bacterial 

endotoxins (LPS), medication metabolites

Å Increases liver burden

ÅCreates or exacerbates intestinal permeability (șleaky gutȚ)



P R O D R O M A L  

S Y M P T O M S

REM Sleep Behavior Disorder

Hypo/Anosmia (sense of smell)

Constipation

Å Sleep disorders are closely connected to PD because the brain regions 

that regulate sleep are affected very early in the disease process

Å -synuclein first affects brainstem sleep-regulation centers that 

normally paralyze the body during dreaming

ÅWhen these neurons degenerate, the body moves during REM 

sleep ȓ acting out dreams 

Å One of the strongest known prodromal predictors of PD and related 

synuclein disorders



P R O D R O M A L  S Y M P T O M S :  H U B S

Brainstem 

autonomic 

control

Dopamine-

serotonin-

NE balance

Limbic 

system

Links gut motility, HRV, BP regulation, 

sweating, bladder function

Integrates smell, threat 

detection, mood regulation Early PD is not just dopamine

- GI motility (serotonin + 

autonomic tone)

- Sleep architecture

- Anxiety



E N V I R O N M E N T A L  

T O X I N S  A N D  P D



E N V I R O N M E N T  

A N D  P D

Å Dr. Ray Dorsey calls PD șpredominantly an environmental diseaseȚ

Å  3 explanations for the rise in cases

Å Improved diagnostic skills

Å Aging

Å Genetics

ÅWhile possibly true, they would only explain the relative rise of PD if 

they were more true of PD than other neurological disorders

Å Advances in neuroimaging have greatly enhanced ability to diagnose 

individuals with other conditions (MS, stroke) and often at earlier 

stages of disease

Å Neither have risen as rapidly as PD

Å Environmental toxins: TCE, pesticides, air pollution

Å Ubiquitous in that they affect mitochondrial functions 

Å Access humans via various routes



E N V I R O N M E N T  

A N D  P D

ÅPD Brain:

ÅHighly energy-dependent organ

Å 3% of human body mass

Å 20% of oxygen metabolism

ÅNeurons consume 75-85% of energy produced

ÅDopaminergic in SN are most demanding

ÅAxons = 1 million synapses

Å Total length > 4 meters

ÅShared MoA

ÅMitochondrial dysfunction is central to pathophysiology for 

many genetic causes





E N V I R O N M E N T  

A N D  P D

ÅParaquat dichloride

ÅMost widely used commercial herbicide in USA

ÅKills green plant tissue on contact through inhibiting 

photosynthesis, inducing necrosis

ÅAmbient exposure assessed at residence and workplace 

associated with PD

ÅSeveral different exposure measures

ÅCrosses blood-brain barrier

ÅCause and exacerbate -synuclein pathology



Paraquat

PD incidence



E N V I R O N M E N T  

A N D  P D

ÅTrichloroethylene (TCE)

ÅTCE is a simple, six-atom molecule that can decaffeinate 

coffee, degrease metal parts, and dry clean clothes

ÅFirst linked to PD in 1969

ÅNot confined to direct exposure

ÅOutdoor air, groundwater, indoor air

ÅEvaporates from soil and groundwater

ÅOften undetected



E N V I R O N M E N T  

A N D  P D

TCE

ÅMissile technicians

ÅNautical equipment 

workers

ÅOil processors

ÅPainters

ÅPesticide manufacturers

ÅPharmaceutical 

manufacturing factory 

workers

ÅPrinters

ÅRadar technicians

ÅRefrigerant 

manufacturers

ÅResin workers

ÅRubber cementers

ÅSewerage workers

ÅSilk screeners

ÅShoe makers

ÅSystems technicians

Å Taxidermists

Å Textile manufacturers

Å Textile and fabric 

cleaners

Å Tobacco denicotinizers

ÅWaste treatment 

workers

ÅWeapons specialists

ÅVarnish workers

ÅAircraft maintenance 

workers

ÅAutomotive factory 

workers

ÅCommunications 

equipment repairers

ÅComputer specialists

ÅCorrosive control 

technicians

ÅDistillery workers

ÅDry cleaners

ÅElectronic component 

manufacturers

ÅEmbalmers

Å Food manufacturers

Å Insecticide 

manufacturers

Å Jet engine mechanics

Å Leather manufacturers

ÅMachinery installation 

&assembly workers

ÅMechanics

ÅMetal treatment 

workers



TCE

PD incidence



E N V I R O N M E N T  

A N D  P D
ÅAir pollution

ÅConcerns date back to Hippocrates in 400 BCE

ÅRoman philosopher Seneca linked air quality to șsluggishness 

in [his] brainȚ

ÅWhen Dr. James Parkinson wroteAn Essay on the Shaking Palsyin 1817, 

the people he described would have long been exposed to the toxic effects 

of the infamous London fog {Dorsey}

ÅRelationship is uncertain ȓ particulate contents

ÅBypass protective mechanisms

ÅHeavy metals from cars (lead from gasoline, iron from brakes, 

platinum from catalytic converters)

Å Industry (arsenic, manganese, mercury)

ÅHyposmia/anosmia



Air pollution

PD incidence



PARKINSONȗS DISEASE: 
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A C E S  A N D  P D



A C E S  A N D  P D

ÅAdverse childhood experiences 

(ACEs) are described as potentially traumatic events that can 

have cumulative and long-term negative effects on health and 

development and include exposure to abuse, neglect, and 

household dysfunction



A C E S  A N D  P D



A C E S  A N D  P D
The Study

ȞACEs: Adverse Childhood Experiences

ȞHas been shown to be associated with adverse health outcomes that can last a lifetime

ȞObservational study was designed to evaluate modifiable variables associated with PD progression

ȞACEs = measure of childhood trauma

ȞPROPD = PD severity

ȞPROMIS = QoL

Ȟ712/900 (79%)  responded to questions re: ACEs

ACEs 4+ vs 0: greater symptoms severity for 45% of variables tested

ȞApathy, depression, anxiety

ȞMyalgia

ȞDaytime sleepiness, fatigue, restless leg syndrome 

ȞComprehension, forgetfulness

ȞConstipation

ȞNausea and dyskinesia, symptoms predominantly understood to be medication side effects, were also 

higher in individuals with more childhood trauma



A U T O N O M I C  

S Y S T E M  A N D  P D

Å Emotional input can bias motor selection, action initiation and habit reinforcement

Å Early autonomic and vagal system changes

Å Regulation of HR, gut motility, stress responses are altered

Å Influence how reliable emotional and motivational signals reach the movement 

circuits

Å Stress or emotional activation more strongly affect motor symptoms that in people 

without PD



A U T O N O M I C  S Y S T E M  A N D  P D

EMOTIONS

MOTIVATION

MOVEMENT

ÅYour brain has a system that connects EMOTIONS to 

MOTIVATION to MOVEMENT

ÅThis pathway helps turn a feeling like șI want to 

do thisȚ into the physical ability to actually start 

doing it

ÅThis connection becomes weaker because the brain 

signals are reduced

ÅStuck

ÅApathy

ÅSlow, small movements ȓ difficulty initiating

ÅEmotional stress or anxiety can worsen 

movement 

ÅEnjoyment or reward can be reduced



N E U R O C E P T I O N

ÅProcess through which the nervous system evaluates risk 

without requiring awareness

ÅCues of safety, danger, and life threat

ÅPhysiological state automatically shifts to optimize 

survival = interoception

ÅșGut feelingȚ or șintuitionȚ

ÅAlso senses trust, social engagement behaviors, building of 

strong relationships

Å*Not always accurate!

ÅCan become Ȗfaultyȗ



A C E S  A N D  P D

PATIENTS >1 ACE = 
STATISTICALLY SIGNFICANT 

DECREASE IN QOL

FOR EACH ADDITIONAL, 
SIGNIFICANT WORSENING 

OF MOTOR SYMPTOMS

Because mood symptoms such as 
anxiety have direct effects on 

symptoms such as tremor or 

dyskinesias in these populations, 
it becomes hard to separate 

these symptoms in a clean 

fashion
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S L E E P  A N D  P D



S L E E P  A N D  P D

ÅSleep disorders are closely connected to PD because the 

brain regions that regulate sleep are affected very early in the 

disease process, often years before motor symptoms appear

ÅREM Sleep Behavior Disorder:

Å -synuclein accumulation first affects brainstem 

sleep-regulation centers that normally paralyze 

the body during dreaming

ÅWhen these neurons degenerate, the body 

moves during REM sleep

ÅRBD is one of the strongest known prodromal 

predictors of PD and related disorders



S L E E P  A N D  P D :  

R E M  S L E E P

ÅMemory consolidation and learning

Å Integrates new information with 

existing networks

Å Supports creativity and problem-

solving

Å Transform short-term 

hippocampal to long-term cortical 

memory

ÅEmotional regulation

Å Reduces next-day emotional 

reactivity 

Å Lowers stress hormone tone

Å Improvement in resilience

ÅNeurotransmitter reset and brain 

network recalibration

Å Modulates cycling of 

neurotransmitters

ÅSynaptic pruning and neural 

efficiency

Å Brain selectively weakens less-

important synapses

Å Strengthens essential neural 

pathways

ÅNeurodegenerative risk reduction

Å Improved glymphatic clearance of 

neurotoxic proteins

Å Reduced long-term risk of 

cognitive decline

ÅAutonomic nervous system balance

Å Supports cardiovascular variability 

and metabolic regulation



S L E E P  A N D  P D

ÅImpaired Ȗwaste clearanceȗ during poor sleep

ÅDeep sleep supports the glymphatic system, 

which clears metabolic waste and misfolded 

proteins

ÅDisruption of this may:

ÅReduce nighttime protein clearance

ÅPromote accumulation

ÅAccelerate neurodegenerative process

ÅGlutathione



S L E E P  A N D  P D

ÅDopamine and circadian rhythm

ÅDopamine plays a role in:

ÅWake-sleep regulation

ÅCircadian rhythm stability

ÅDysfunction contributes to:

ÅDaytime fatigue

ÅReduced sleep efficiency



S L E E P  A N D  P D

Early warning signs Accelerated progression
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G U T  H E A LT H  A N D  P D



G U T - B R A I N  A X I S

Connection between commensal gut 

bacteria and the brain

Neurodevelopment

Brain function

Overall health

Microbiota communicate via:

Vagus nerve

Immune system mediators

Gut-related hormones

Signaling molecules



G U T  M I C R O B I O M E  

I N  P D

ÅChanges in bacteria that produce SCFAs

Å Increase in pathobionts 

ÅMuscular and secretory functions are controlled by ENS

ÅEarly ENS changes in PD before CNS

ÅStudies post-mortem show -syn in ENS neurons

ÅDysregulation of microbiota

ÅExacerbates intestinal inflammation

ÅDamages the epithelia barrier

ÅUpward diffusion of ƍ-syn from ENS to brain

ÅResults in dysregulated gut-brain axis, GI dysfunction, and CNS 
neurodegeneration

ÅKeep in mind:

ÅGI symptoms often precede motor symptoms by several years



T H E  G U T  O F  P W P

ȞLoss of or diminished sense of smell

ȞDisrupted autonomic nervous system

ȞDisordered eating habits

ȞLack of access

ȞLoss of ability/motivation to prepare

ȞLoss of community

Cephalic/Brain phase:



T H E  G U T  O F  P W P

Gastric phase:

ȞHypochlorhydria

ȞDysbiosis

ȞAcid reflux

ȞAnd associated tx

ȞStomach pain

ȞNausea

Intestinal phase:

ȞSIBO/Dysbiosis

ȞLeaky gut/permeability

ȞConstipation

ȞIBD/IBS

ȞCeliac disease

ȞCandidiasis

ȞDehydration

ȞLow SCFA levels



S H O R T  C H A I N  
F A T T Y  A C I D S  
( S C F A S )  A N D  P D

Ȟinflammation in bodyDecrease

Ȟnerve formationIncrease

ȞmemoryImprove

Ȟ șleakyȚ blood brain barrierReduce

Ȟfor GI cells to protect and maintain GI barrierFuel

Ȟgrowth of harmful bacteria Decrease



- S Y N U C L E I N

ÅAggregates form in the gut before brain

ÅProduced by ENTEROENDOCRINE cells

ÅSynapse with enteric neurons

ÅSynapse with the VAGUS nerve

ÅConduit for gut-to-brain spread

ÅEnteroendocrine cells line the gut lumen

ÅConstant contact with microbiota





G U T - B R A I N  A X I S :  3  K E Y  P O I N T S

Severing the VAGUS nerve reduces the load of -syn aggregates in the brain

Transplanting the gut microbiomes of PwP into mouse models exacerbated motor 

dysfunction compared to mice receiving microbiome from people without PD

Functional intestinal cells can continuously propagate -syn aggregates without destruction 

of themselves, which can advance the gut-to-brain spread and PD pathogenesis
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U PDA T E S I N  NU T R I T I O N
Recent studies on nutrition and PD progression



P R O  2 1  V S  M E D I / M I N D



PRO 21  



W H A T  D O E S  D R .  

M I S C H L E Y  S A Y ?

ÅSleep

ÅProtect your sleep like your life depends on it

ÅDonȗt get undermedicated during the second half of the 

night ȓ may need to adjust meds

ÅNo dairy

ÅDonȗt eat it or feed it

ÅUse ChatGPT

ÅIt doesnȗt have to overwhelm you!



U S E  T H E  T O O L S


