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» Estimates suggest that Parkinson’s affects nearly 1 million
people in the United States and more than 6 million
people worldwide.



Degree of disability

The Spectrum of Motor and Non-Motor Symptoms in
Parkinson’s disease
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» Estimates suggest that Parkinson’s affects nearly 1 million
people in the United States and more than 6 million

Why aml a people worldwide.

NOn'MOtor » The experience of living with Parkinson's over the course
mOvement of a lifetime is unique to each person.

disorders

specialist? » As symptoms and progression vary from person to person,
neither you nor your doctor can predict which symptoms

you will get, when you will get them or how severe they
will be.

» Even though broad paths of similarity are observed among
individuals as the disease progresses, there is no
guarantee you will experience what you see in others.
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Gastrointestinal Tract Dysfunction in Parkinson's disease

Mouth
e Xerostomia & Sialorrhea

Oropharynx ¢ Dental dysfunction: periodontal disease, dental carries, erosion
e Oropharyngea ¢ Oral microbiome dysbiosis: higher abundance of cariogenic
dysphagia bacteria (streptococcus mutans & lactobacilli)
Stomach
Esophagus ¢ Reduced gastric motility / gastroparesis
* Esophageal e H. pylori/ mucosal erosion
dysphagia e Hypochlorhydria
Pancreas
¢ Altered pancreatic polypeptide response
Small Intestine

Large Intestine
¢ Reduced motility / abnormal peristalsis
Slow transit constipation
Microbiome dysbiosis
Enteric inflammation
Gut barrier permeability

¢ Small intestine
bacterial overgrowth
¢ Reduced motility /
abnormal peristalsis
¢ Dilatation

Rectum & Anus /

e Sacral parasympathetic nucleus & pelvic ganglia
dysfunction

e Pelvic floor dysfunction

e Defecatory dyssynergia




Various Gl
symptoms

Drooling

Dysphagia

PD Patients
with Gl

symptoms -
Dyspepsia and

Gastroparesis |

Constipation

Diagnosis or
screening tools

1. SCS-PD

2. 5-min Drooling
Quotient (DQS5)

3. NMSQuest

1. Videofluorography
2.SDQ 3. MDT-PD
4. SCAS-PD

Gastric emptying
scintigraphy

1. Radiopaque
marker for colonic
transit

2.Endoscopy

Management

1.Non-pharmacological
therapies

2.botulinum toxin
injections

1. Swallowing therapy

1. Dietary strategy
2. 5-HT4 agonists

3. Domperidone (peripheral
dopamine D2 antagonist)

1.Fibre
2.Laxatives

3 Prokinetic drugs
4. Macrogol



Vagus nerve
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Environmental Toxins!

e

o
rzl' . Organic solvents /
Pesticides  Heavy metals 3. Disrupted Microbiota-

Gut Brain Axis

Gut Microbiota Disruption

v
1. Disrupted
Epithelial Barrier

Gastrointestinal and Motor

2. Altered Immune Dysfunction
Activation in Parkinson’s Disease

Lamina Propria
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i=eatures of a "leaky gut"” in
PD and animal models:

Features of a healthy gut
barrier:

Modifiable factors of
gut-barrier health:

* High fiber diet

« Exercise gar diet

* Pre/pro/post-biotic ck of Exercise
supplementation

Thinning of gut mucosa (3) Epithelial tight Jjunction break down, increased antigen
Depletion of microbial diversity, enrichment of capture, recruitment of adaptive immune response
pathogenic bacterium (4) Systemic release of proinflammatory signaling

Visual schematic of the neurologically unhealthy gut in individuals living with Parkinson’s disease
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Hypothesis: Altered gut neuroimmune interactions, mediated by
microbial derived factors, promotes disease progression in Parkinson’s.

Figure 1. Hypothesis
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Across all 5 Centers enroll people with Parkinson’s and

Study all GI symptoms in people people living in the household

W|th Pa rkl nson's Study all aspects of Gl function, from swallowing to gut
transit time to colon biopsies to stools samples

Study GUt'Brain activity people Wlth Using an innovative wearable device study the gut

activity and the brain activity at the same time
. ’
Pa rkl nson's Study changes before and after eating

A A Use a mouse model of Parkinson’s to study the impact
Perform experlments In mouse of immune function on alpha-synuclein
model to study Gl immune function
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Biospecimen and data
collection

Biospecimen processing

Clinical Assessment ~ Wearable device Blood Stool Colon Biopsy
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Spatial molecular imaging provides deep immune phenotyping of colon
biopsies from those living with Inflammatory Bowel Disease (IBD),
Parkinson’s disease (PD) and Neurologically healthy controls (NHC).
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What if we could diagnhose people with
Parkinson’s disease during a routine

colonoscopy, before they ever
developed any clinical symptoms...







