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MEET DR. KARIN

I love metaphors and analogies

I can sing the alphabet backwards

I didn’t start drinking coffee until 
medical school – not even in the 
military!

I use Legos with my son as an excuse 
to do my nerdy hobby

My fastest mini crossword score is 26 
13 seconds 

I began studying the brain at age 14

Dr. Karin Duncan, 2026



DOPAMINE

Pre-reward dopamine spike with 
conditioned cue

Dopamine decrease below baseline

Craving -> Motivation 

Curiosity drives midbrain activity = 
dopaminergic neurons and 
hippocampus

It should make SENSE
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WHAT IS A NATUROPATHIC 

MEDICAL DOCTOR?

Licensed primary care providers (DO, 
ARNP, MD, NMD/ND)

Able to diagnose, treat, manage 
parkinsonism

Order and interpret laboratory tests and 
imaging

Prescribe pharmaceutical drugs used in 
the management of parkinsonism

Provide guidance on diet, lifestyle, 
health care promotion, etc. 
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INTEGRATIVE CARE: WHAT 

YOU NEED TO KNOW

Many fields consider themselves 
“integrative” which provides 
MANY options

– Naturopathic Medicine

– Functional Medicine

– Chiropractic Medicine

– Acupuncture

– Chinese Medicine

– Ayurvedic Medicine

– Botanical Medicine

Dr. Karin Duncan, 2026



APPROACH TO A PD PATIENT
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PRO-PD

Measuring the burden of 
disease

Validated tool for progression 
(or regression!)

Continuous measure of 
disease severity

Stratifiable by symptom

Lower scores are better
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OUTCOMES

1 2 3 4 5

Month Change on Average
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GOALS FOR TODAY

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 – 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
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PARKINSON’S DISEASE

Among all neurological disorders, PD is 
experiencing the most significant growth 
in terms of deaths, prevalence, and 
disability-compromised life
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PARKINSON’S DISEASE

• Symptoms of PD are characterized by a 
deficit of dopamine. 

• This occurs when the build-up of α-syn 
aggregates in dopaminergic neurons 
and exert cytotoxic effects, impairing 
synaptic plasticity, and contributes to 
neuronal dysfunction, degeneration 
and, thus, the loss of dopamine 
production.
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PARKINSON’S DISEASE

Loss of dopamine cells is NOT the only 
degenerative process driving PD

• Serotonin

• Glutamate

• Norepinephrine

• Acetylcholine

Found in basal ganglia, cortical and 
brainstem regions
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PARKINSON’S DISEASE: NON- MODIFIABLE RISK FACTORS
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HERE’S WHERE WE ZOOM IN
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PARKINSON’S DISEASE: MODIFIABLE RISK FACTORS

Misfolded 
proteins and 
accumulation

Oxidative stress Mitochondrial 
dysfunction

Energy 
deficiency

Excitotoxicity Propagation of α-
synuclein

Protein clearance 
pathway 

malfunction

Corticostriatal 
circuit 

dysfunction
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ZOOMING BACK OUT
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HOW DO YOU FIX A LEAK?
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PRODROMAL SYMPTOMS

Hypo/Anosmia (sense of smell)

Constipation

REM Sleep Behavior Disorder
Dr. Karin Duncan, 2026



PRODROMAL SYMPTOMS: 

SMELL

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

• Olfactory system is one of the first brain 
regions affected

• Early ⍺-syn deposition in 
olfactory structures

• 5-15 years prior to diagnosis
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PRODROMAL SYMPTOMS: 

CONSTIPATION

• Anosmia and constipation

• Early involvement of ENS and 
autonomic circuits shifts motility

• Alters microbiome metabolites, nutrient 
absorption, mucosal immunity

• Impaired detoxification

• Creates or exacerbates intestinal 
permeability (“leaky gut”)
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PRODROMAL SYMPTOMS: RBD

• Sleep disorders are closely connected to PD 
because the brain regions that regulate 
sleep are affected very early in the disease 
process

• ⍺-synuclein affects sleep-regulation centers 
that normally paralyze the body during 
dreaming

• One of the strongest known prodromal 
predictors of PD and related synuclein 
disorders
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GUT 

FUNCTION 

AND PD
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CEPHALIC PHASE – 

GET READY TO EAT

• Digestion begins BEFORE 
food reaches the stomach

• Sight, smell, taste, though, 
anticipation

• Stimulate Vagus nerve

• COORDINATION
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CEPHALIC PHASE – 

PWP

• Loss of or diminished 
sense of smell

• Disrupted autonomic 
nervous system
• Disordered eating habits

• Lack of access
• Loss of 

ability/motivation to 
prepare

• Loss of community
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GASTRIC PHASE – 

FOOD HAS ARRIVED

• Acidify chyme

• Triggers:

• Stomach distension

• Protein in stomach

• Rising gastric pH

• Major players: 

• G cells, ECL, Parietal, Chief cells

• Mix it up

• Built-in brake with low pH

• 3-4 hours
Dr. Karin Duncan, 2026



GASTRIC PHASE – 

PWP

• HyPOchlorhydria

• Dysbiosis

• Acid reflux

• Treatment for acid reflux

• Stomach pain

• Nausea
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INTESTINAL PHASE – 

ABSORB, NOURISH, 

REGULATE

• Finish digestion

• Absorb nutrients

• Regulation/pacing

• Triggers: chyme

• Identification: acidity, fat, protein, 
carbs, [], amount

• Neural reflexes & 
intestinal hormones

• Duration: hours
Dr. Karin Duncan, 2026



INTESTINAL PHASE – 

PWP

• SIBO/dysbiosis

• Leaky gut/permeability

• Constipation

• IBD/IBS

• Celiac disease

• Candidiasis

• Dehydration
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MICROBIOME AND PD
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ZOOMING IN…A LOT.
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MICROBIOME - DEFINITION

• Consortium of different microbes 
in our skin, lungs, UG, and GI

• “hidden organ”

• Connected to multiple illnesses
• Obesity

• Diabetes

• IBD

• CVD

• NDD (AD and PD)

Dr. Karin Duncan, 2026



MICROBIOME - DEFINITION

• We are more bug than human

• Microbiome’s collective genetic 
repertoire > ours
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MICROBIOME - COMPOSITION

• Initially acquired at birth

• Regulated by a combination 
of factors

• Host genetics

• Environmental: diet, stress, 
exposure, antibiotics

• Diverse

• Flexible/adaptable
Dr. Karin Duncan, 2026



MICROBIOME - FUNCTION

• Aids digestion

• Production of metabolites

• Maintains intestinal barrier

• Drug metabolism

• Regulates immune system

• Protects against pathogens

• Communicates with brain
Dr. Karin Duncan, 2026



MICROBIOME - FUNCTION

The microbiome isn't simply a 
collection of bacteria helping us 

digest food. It's metabolically 
active, interacts with our 

immune system and intestinal 
barrier, and participates in a two-

way communication network 
with the brain.
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MICROBIOME – CNS FUNCTION

• Synthesizes and modulates 
chemical messengers that 
influence CNS function

• Signaling plays a role in:

• Neurotransmission

• Dendritic development

• Synaptic plasticity

Dr. Karin Duncan, 2026



MICROBIOME – CNS FUNCTION

• Contribute to microglial 
maturation and activity

• Facilitates clearance of 
neurotoxic protein aggregates

• Influences the expression of 
BDNF (more later)
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MICROBIOME – CNS FUNCTION

• Produce, regulate, metabolize key 
neurotransmitters

• 5-HT

• Dopamine

• Glutamate

• Norepinephrine

• GABA
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MICROBIOME – CNS FUNCTION

• Serotonin dysregulation and PD

• 90-95% of serotonin made in GI

• Certain microorganisms promote 
synthesis/enterochromaffin cells

• Impacts:

• Motility, secretion, sensation, gut-
nerve signaling

Dr. Karin Duncan, 2026



THREE IMPORTANT FACTORS 

Dr. Karin Duncan, 2026



MICROBIOME - SCFAS
SHORT CHAIN FATTY ACIDS
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MICROBIOME - SCFAS

• Short Chain Fatty Acids

• Ferment dietary fiber and 
resistant starches

• Butyrate, propionate, acetate

• Determinants:
• Sleep quality
• Exercise

• Avoidance of high sugar diet



MICROBIOME - SCFAS
SHORT CHAIN FATTY ACIDS

• inflammation in bodyDecrease

•nerve formationIncrease

•memoryImprove

•  “leaky” blood brain barrierReduce

• for GI cellsFuel

•growth of harmful bacteriaDecrease

Dr. Karin Duncan, 2026



MICROBIOME – SCFAS + PWP

• Your microbiome has lower 
levels of SCFAs

• These changes have been 
observed in early-stage and 
drug-naïve PD patients

• Not merely consequence of 
disease or Rx use



MICROBIOME - BDNF
BRAIN-DERIVED NEUROTROPHIC FACTOR
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MICROBIOME – BDNF

• Member of the neurotrophin 
family of growth factors

• Plays a critical role in:
• Neuronal survival

• Differentiation

• Synaptic plasticity in CNS

• Reduction in neuroinflammation

• Depletion found in PD

• Butyrate enhances BDNF signaling



MICROBIOME - LPS
LIPOPOLYSACCHARIDE 
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MICROBIOME – LPS

• Endotoxin in bacteria membrane

• Restricted in gut lumen

• Decline in SCFA ->

• Overgrowth of bacteria ->

• ^ LPS

• Drives pro-inflammation
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TAKE A DEEP BREATH…BE CURIOUS
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MICROBIOME - PWP

• Changes in bacteria that produce 
lower levels of SCFAs
• Lower BDNF

• Elevated LPS

• Increase in pathobionts

• ENS dysfunction

• Dysregulation of microbiota

• GI dysfunction
• Precedes motor sx by several years

Dr. Karin Duncan, 2026



MICROBIOME AND PD MEDS

Dr. Karin Duncan, 2026

•Diminished absorption
•Diminished metabolism
•Interference with {everything}

What happens?

•Variable efficacy
•Increase in dyskinesia
•Increase in Rx
•“…nothing works…”

How will I know?



MICROBIOME AND PD MEDS

• Drug-microbiome-drug 
interactions explored

• COMT + L-DOPA associated 
with microbiome alterations

• Antimicrobial effects impact 
plasma concentration

• Reduction of L-DOPA 
metabolites

Dr. Karin Duncan, 2026



MICROBIOME - EDUCATION
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NOW WHAT?
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TESTING AND TREATMENT
PUTTING INFO INTO ACTION
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WHY TEST? 

Dr. Karin Duncan, 2026

VARIATION IN BIOME, VARIATION IN TREATMENT



WHY TEST?

DYSBIOSIS

MICROBIAL FUNCTION

INFLAMMATION

DIGESTIVE HEALTH
Dr. Karin Duncan, 2026



WHY TEST?

Bacterial overgrowth/Dysbiosis

Microbial function

Inflammation

Constipation

Dehydration

Celiac disease

IBD/IBS

Leaky gut

Nutrient deficiency

Digestive health/insufficiency

Malabsorption
Dr. Karin Duncan, 2026



WHY TEST?

STABILITY 
AND 

BALANCE

TREMOR COGNITIVE 
FUNCTION

NUTRIENT 
DEFICIENCIES
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TESTING AND TREATMENT
PUTTING INFO INTO ACTION
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TAKE YOUR 

POWER
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NUTRITION 

– PRO21 
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NUTRITION 

– PRO21 

The PRO-21 
outperformed the 
MIND and MEDI 

diets

Orders of 
magnitude and 

superior 
explanatory power 
for variance in PD 

outcomes

Rigorous demands, 
cost barriers and 

feasibility
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NUTRITION 

– PRO21 
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NUTRITION 

– PRO21 
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ZOOMING IN AGAIN (QUICK)
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MICROBIOME - 

PHYTOCHEMICALS

• Naturally occurring compound made by 
plants that hold influence on our function
• Inflammation
• Oxidative stress
• Immune function
• GI microbiome
• Cellular signaling

• Promote growth of:
• Lactobacillus
• Bifidobacterium
• Prevotellaceae
• Akkermansia muciniphila
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MICROBIOME - 

PHYTOCHEMICALS

• Enhance production of SCFAs

• Reduction of LPS levels

• Modulate inflammatory 
cytokines

Dr. Karin Duncan, 2026



MICROBIOME - 

PHYTOCHEMICALS

• Suppresses harmful microbiota

• Promote toxic metabolite 
accumulation

• Elevate LPS

• Trigger excessive pro-
inflammatory signaling

• Chronic activation of microglia 
and astrocytes

• α-synuclein aggregation
Dr. Karin Duncan, 2026



TOLD YOU IT’D BE QUICK!
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GUT-BRAIN AXIS

• Two-way communication

• Brain to gut:

Digestion, movement, appetite

• Gut to brain:

• Mood, stress, inflammation, 
brain function

• Pathways:

• Nerves, Hormones, Immune 
signals, Microbiome

Dr. Karin Duncan, 2026



⍺-SYNUCLEIN

• Aggregates form in the gut 
before brain

• Produced by 
ENTEROENDOCRINE cells in 
gut lumen

• Constant contact with microbiota

• Synapse with enteric neurons

• Synapse with the VAGUS nerve

• Conduit for gut-to-brain spread

Dr. Karin Duncan, 2026



GUT-BRAIN AXIS: 3 KEY POINTS

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

Dr. Karin Duncan, 2026



HOW DO YOU FIX A LEAK?
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HOW DO 

YOU 

IMPLEMENT?
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PRO-PD TOOL
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PRO-PD TOOL

The Patient–Reported Outcomes in Parkinson’s Disease (PRO-PD) scale is a 35-item visual 
analog measure designed to quantify symptom severity across motor and non-motor domains. 

Developed as a continuous, patient-centered outcome, PRO-PD captures patient-perceived 
change over time and is suitable for remote longitudinal assessment. 

This study evaluated the psychometric properties of PRO-PD across two independent datasets, 
including reliability, validity, factor structure, and minimal clinically important difference 
(MCID), and assessed its relevance to nutrition- and lifestyle-focused research.

These findings support PRO-PD as a psychometrically robust outcome measure that can be 
completed remotely without trained administrators.
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PRO-PD TOOL

Dr. Karin Duncan, 2026



PRO-PD TOOL
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PARKINSON’S 

SCHOOL 

ONLINE
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― ATUL GAWANDE,

Being Mortal: Medicine and what matters in the end

A few conclusions become clear when we understand this: that our most cruel failure 

in how we treat the sick and the aged is the failure to recognize that they have 

priorities beyond merely being safe and living longer; that the chance to shape one’s 

story is essential to sustaining meaning in life; that we have the opportunity to 

refashion our institutions, our culture, and our conversations in ways that transform 

the possibilities for the last chapters of everyone’s lives.”

- Atul Gawande, Being Mortal

“
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“THANK GOD WE HAVE PATIENTS, 

OR WE WOULD KNOW NOTHING”

- DR. LEANNA STANDISH
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DISCOVERY CALLS FREE

15 minute consult

208-480-4692 (INWC)

info@integrativeneurocenter.com
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