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Why look at the gut in PD?

• Gastrointestinal symptoms are common in Parkinson’s 
disease

• Alpha-synuclein is present in the gut
• Inflammation of the gastrointestinal tract is thought to play 

a role in PD
• The brain-gut connection is strong!



OK…why the 
microbiome?

• The microbiome has:
• Just as many cells as the 

human body
• Up to 1000 different types 

of species per individual



The many functions of the microbiome

Development of the gastrointestinal tract epithelium
Development of the enteric nervous system

Promotion of normal motility

Development and priming of the immune system
Maintenance of barrier to pathogenic bacteria

Digestion of medications / synthesis of nutrients, e.g. bile 
acids, vitamin B12 and B2, short chain fatty acids



The gut-brain 
axis

• Many mechanisms of 
communication between the gut 
and brain have been proposed

• There is particular interest in the 
microbiota’s role in neurologic 
disease



The microbiome in people with PD
• What are the implications of bacteria changes in 

people with PD?

• Less short-chain fatty acid producing bacteria?

• More gut permeability?

• More inflammation?



The microbiome 
in people with 
PD

• Akkermansia is increased 
in people with PD

• Studies have indicated 
that Akkermansia may 
help strengthen the gut 
lining and reduce 
inflammation 



Maruvada et al, 2017



How can we change the microbiome?
• Diet

• Antibiotics

• Probiotics

• Stool Transplant



Diet 
recommendations 
for people with PD

• In general, standard 
recommendations for a 
healthy diet are similar for 
people with Parkinson’s 
disease



Mediterranean Diet

Increase:
• Non-refined (whole) grains
• Fish
• Vegetables
• Fruits
• Legumes / Beans
• Nuts
• Olive oil

Limit:
• Red meat
• Full-fat dairy
• Poultry



MIND – Mediterranean-DASH 
Intervention for 
Neurodegenerative Delay

Focus on:

• Whole grains
• Green Leafy 

Vegetables

• Berries
• Fish

• Nuts
• Olive oil

Limit:
• Cheese

• Pastries, sweets
• Fast / fried food
• Butter / margarine

• Red meats and meat products



MIND – Mediterranean-DASH 
Intervention for 
Neurodegenerative Delay

• Associated with lower risk of dementia 
in the general population, and better 
cognitive performance in people with 
PD



What about probiotics?

• Probiotics have had anti-inflammatory effects and 
improved motor symptoms in mouse models of 
Parkinson’s

• However understanding how to use probiotics in people 
is not straightforward

• Two studies have shown an improvement in constipation 
with probiotics



Constipation
• Constipation is common in people with PD, ranging from being 

intermittently bothersome to very severe, sometimes leading to 
hospitalization

• In addition to discomfort, slow transit time may decrease medication 
absorption

• Constipation may also have effects on the microbiome and alter gut 
permeability 

16



Constipation
Treating constipation in PD starts with the diet:
• High fiber and hydration
• Prunes and other dried fruit
•Whole grains that contain fiber and bran

Exercise

Stool softeners, motility agents
17



Stool Transplant
• Increasingly used treatment for antibiotic-resistant bacteria (C. Difficile)

• Can be administered through a nasogastric tube, colonoscopy, or oral 
capsules

• Proposed in PD as a potential treatment, but a lot of questions remain

• One small, open-label study reported improvement in motor and non-
motor symptoms



What about antibiotics?
• Antibiotics can have a variable effect on the 

microbiome, sometimes with long-lasting changes

• Treating H. Pylori infection may improve symptoms 
of PD

• Treating small intestinal bowel overgrowth (SIBO) 
with rifaximin, an antibiotic that stays in the 
gastrointestinal tract, may improve ON time in 
people with PD



Medications and the microbiome



The MICRO-
PD Trial

• Does an abnormal microbiome in people with PD 
contribute to medication failure or other side 
effects?

• Does an abnormal microbiome in people with PD 
relate to symptoms or systemic signs of 
inflammation?

• Does treating this microbiome, perhaps “resetting 
it,” improve the effect of medication, symptoms, or 
signs of inflammation?



The MICRO-PD 
Trial

• We are looking for people with PD, on 
carbidopa / levodopa, with some motor 
fluctuations (ON and OFF time)

• Before each study visit:
• 3 days of motor and stool diary
• Stool sample

• At each study visit:
• ON / OFF testing, non-motor scales, urine / 

serum samples
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The MICRO-
PD Trial
• Primary:

• Change in OFF time according to 
motor diaries

• Change in medication efficacy 
according to ON / OFF testing

• Other outcomes:
• Changes in non-motor symptoms 

between groups
• Relationship between changes in 

microbiota population and 
metabolic activity with changes in 
medication effect or non-motor 
symptoms

• Relationship between changes in 
microbiota 

• Changes in inflammatory 
biomarkers and motor 
fluctuations



If you are interested or have any 
questions, call or email a member of 

the study team:

� Danilo Romero B.S., Study Coordinator
o Email: danilo.romero@ucsf.edu 
o Phone: 415-353-8328 

Did you know there may be a connection between Parkinson’s 
disease and the gut microbiome?

Are you currently taking Carbidopa/Levodopa for PD?*

Do you have symptoms that come and go with medications 
throughout the day? 

Microbiota Intervention to Change the 
Response in Parkinson’s Disease (Micro PD)

Overview: The bacteria that live in our 
gastrointestinal system, collectively known as 
the gut microbiome, may be abnormal in 
Parkinson’s disease, and may contribute to 
worsening symptoms and disease. The Micro PD 
study is trying to understand the role of 
“resetting” the gut microbiome in Parkinson’s 
disease and the role of reducing bacteria 
through an antibiotic that only acts within the GI 
tract and may improve absorption of levodopa.

Participants Will Receive:

� Either an antibiotic that only acts within the 
GI tract or a placebo

� Financial compensation per each in-office 
visit completed

*Medicines that include carbidopa / levodopa 
are: Sinemet, Sinemet CR, Rytary, Stalevo



Interested in participating?

Contact: Danilo Romero

Email: Danilo.Romero@ucsf.edu

mailto:Danilo.Romero@ucsf.edu


Other 
studies at 
UCSF!

• SPARX – Physical activity to slow 
PD progression 

• Neuroderm - New pump 
continuous treatment for people 
with PD and wearing off 

• Parkinson’s Progression Marker 
Initiative
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Another Remote Study at UCSF:
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Another Remote Study at UCSF:



Interested in participating?

Contact: Danilo Romero

Email: Danilo.Romero@ucsf.edu

mailto:Danilo.Romero@ucsf.edu


Thank you!
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