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Pre-motor/prodromal period

Early Advanced/late
Fluctuations
Dyskinesi
Dysphagia
Postural instability
Bradykinesia Freezing of gait
Rigidity Falls
Tremor
EDS Pain Urinary symptoms
Hyposmia Fatigue Orthostatic hypotension
Constipation RBD Depression Mdcl Dementia
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But Why
Constipation?
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Braak stages 1 and 2 Braak stages 3 and 4 Braak stages 5 and 6

Autonomic and olfactory Sleep and motor Emotional and cognitive
disturbances disturbances disturbances

Via oifactory
bulb

Premotor
symptoms symptoms
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Via vagus



Braak stages 1 and 2
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Via oifactory
bulb
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And other Autonomics
- Blood pressure control
- Bladder function




Constipation Treatment

- Stay hydrated!

- Exercise!

- Eat Dietary fibers!

- Try fiber supplements (ex. Metamucil)
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Constipation Treatment

- Stay hydrated!

- Exercise!

- Eat Dietary fibers!

- Try fiber supplements (ex. Metamucil)
- Try Miralax
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nature

outlook
The gut microbiome

Exploring the microbes P S
thataffect human health



Number of Gut Microbiota Articles each year

13, OOO+
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Gut Microbiota

LACTOBACILLUS BACTEROIDES CAMPYLOBACTER CLOSTRIDIUM
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Good Gut Microbiota

Helps breakdown food

Contributes to good gut motility






Good Gut Microbiota

Helps breakdown food
Contributes to good gut motility
Mediates Immune Health

Integrity of Gut-Blood Barrier



Bad Gut Microbiota
Helps-metabohze food

e of ood Bare

Promotes inflammation






™1 Enterobacteriaceae... ... walking difficulties

|| Bacteroides fraqilis... ... || motivation
Bifidobacterium... ... hallucinations/delusions
Enterobacteriaceae ... tremor-dominant PD
Clostridium

Verrucomicrobia
Akkermansia
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Gut-Brain-Axi

Normal Abnormal
microbiota microbiota
Symbiosis Dysbiosis
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Braak stages 1 and 2

Autonomic and olfactory
disturbances

Via oifactory
bulb

Via vagus
nerve



Brain

Brain first
(top-down)

1. Vagus nerve

Body first

(bottom-up)

Braak’s hypothesis
(prion-like transmission)

Enteric
nervous
system



Submandlbular Glands

synuclein

synuclein
Fasano et al, Lancet 2015



Vagotomy and Subsequent Risk
of Parkinson’s Disease




“Brain First” “‘Gut First”
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FECAL MICROBIOTA TRANSPLANTATION

4  Delivery through
naso-jejunal tube
or gastroscopy

Stool from a Healthy Donor
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Processing

Capsules Fecal Suspension

Delivery through
colonoscopy






Probiotics... ... live microorganisms to
Improve gut health

Prebiotics... ... substrates intended to
iInfluence gut microbiota

Synbiotics... ... a combo of probiotics and
prebiotics



The Ketogenic Diet

~ Low Low Carbs, High Fat, Some Protein ~
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The Ketogenic Diet

~ Low Low Carbs, High Fat, Some Protein ~
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The Mediterranean Diet
~ High Fiber, Whole Natural Foods ~

Daily Beverage

Recommendations: ST Monthly
6 Glasses of Water 9«
SWEETS '
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Wine in - o
moderation /C \) CHEESE & YOGURT

FRUITS LEBSGTA%S VEGETABLES Dail
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BREAD, PASTA, RICE, COUSCOUS,POLENTA,
OTHER WHOLE GRAINS & POTATOES

Daily Physical Activity A




The Western Diet

~ High Fats, Refined Carbs, Animal Proteins ~

Legumes and herbs:
sometimes
per month

Fish fingers:
Nuts and peanuts:

1-3 servings r :
a week 9 m 1-2 servings a week

Fruits: 4-5 Vegetables:
servings . 2-3 servings
a week 'éf :& l t§ a week
Eggs: 1 serving Seeds oil:

a day 2 o™ 30-50 ml/day

White and red meat: " 9 \ it E@ Dairy products:
2-3 serving 2 4 ‘ E ‘0_ 3-5 servings

a day - per day

Refined wheat and Soda and sugar

potatoes: 3-4 ‘ o . : beverages:
portions a day, a «$ “m 0,5-2 1/ day




Mediterranean vs Western Diet
High Fiber CHRONIC DISEASE PYRAMID

Whole
Natural

GUT MICROBIOTA PYRAMID
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THANK YOU QUESTIONS

MICHIGAN MEDICINE
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