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Previous RJD talks

• 2013: Causation (after Roger Barker)
• 2014: ICD
• 2015: Fallow year
• 2016:?



What causes IPD?



The story so far….
• 1817 - James Parkinson publication
• 1912 - Lewy describes inclusion body 

pathology



The Lewy body 
• Inclusions within neurones (microscopic)
• Found throughout brain

• correlate with disease progression





The Lewy body 
• 1980s/90s

• ?irrelevant (bystander)
• 1997
• α-synuclein mutation linked
• α-synuclein identified in LB
• 2008: α-synuclein identified in fetal grafts





Is PD a prion disease?



Braak Hypothesis 2003

Stage 6: Neocortex 

Stage 1: Olfactory bulb/medulla



-Synucleinopathy



-Synucleinopathy

Pathogenic versions found in 
synucleinopathies

-Synuclein can form -helices when in 
contact with membranes

Normal function



Environmental agent 

Ingested

GUT 
with synuclein pathology

OLFACTORY BULB 
with synuclein pathology

BRAINSTEM
With synuclein pathology

CORTICAL REGIONS
With synuclein pathology

Cell death and clinical features of PD +/-
dementia

Hypothesis for PD 

Individual with genetic susceptibility (tau/alpha synuclein)

Prion-like spread of 
synuclein

PD Phase 1
Preclinical PD

PD Phase 2
Premotor PD

PD Phase 3
Motor PD



1. Pre-clinical phase

• No symptoms or signs
• PD pathology assumed to be present

• ?biomarkers
• Decades prior to motor symptoms?



2. Pre-motor phase

• Hyposmia (reduced smell)
• Depression/anxiety
• Constipation
• REM Behavioural disturbance
• Within decade prior to motor 

symptoms?



3. Motor (and non-motor) 
phase

• Tremor
• Akinetic/rigidity (stiffness/slowness)
• Postural problems
• Etc…..



How does the causative 
“toxin” gain access to body?

• Prion disease
• Ingested (variant CJD)
• Implanted (iatrogenic CJD)
• Genetic causes
• Sporadic



Toxin entry in PD

• Nose (hyposmia?)
• Gut (constipation?) via vagus nerve



• 29 PD, 10 controls: 
• 80% vs 10% chronic constipation
• 72% vs 0% had Lewy neurites on biopsy





Vagus nerve transmission

• Animal models showing ASN tx from gut 
to brain
• Does not occur if vagus nerve cut



Vagotomy

• Previously common treatment for peptic 
ulcers
• H2 blockers (ranitidine and cimetidine)
• Proton pump inhibitors (omeprazole etc)
• H pylori hypothesis

• Vagotomy
• Truncal
• Super-selective (only branches to stomach 

cut)



Vagotomy hypothesis

• Risk of PD reduced after truncal but not 
super-selective vagotomy

• Denmark study (2015)
• All vagotomies between 1977-1995
• Age matched controls (up to 10 for every V 

patient)
• Linked to subsequent diagnoses of PD



Results

• 14 883 vagotomies
• 5339 TV >5 yrs follow up (66 711 controls)
• 5870 SSV >5 yrs follow up (60 500 control)

• Lower risk of PD in TV vs SSV
• Lower risk of PD in TV vs controls
• Slightly higher risk of PD in SSV vs 

controls





So….

• Having intact vagus nerve associated 
with ↑ risk PD

• Why do some still get PD after TV?
• Transfer occurred before TV
• Alternative access (nose)

• But……..



Conclusions?

• None really possible….
• ….hypothesis generating….
• The search continues

• Cause
• Treatment


