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THE GUT-BRAIN AXIS IN PD

Transport of prion-like asyn strains in the peripheral and
central nervous system
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THE GUT-BRAIN AXIS IN PD

Non motor symptoms
G ' '.'fl./\/l
.SIeEp Blood pressureConstipation Hallucinations Depression Orthostatic
Tiredness PSYChOSiS hypotentlon
Lewy pathology in multiple organs
Postmortem Living patients
| Minor salivary
Stellate ganglion - glands
Paravertebral sympathetic
Ganglia .~ | Submandbular
| gland
Vagus nerve " Ay
Epicardial plexus Fizaad
| .1* 1 stomach
Mesenteric sympathetic ‘ 308 ‘
ganglia —_—
Enteric nervous system . Colon
Adrenal gland
Genitourinary tract
Skin
/ AARHUS Tolosa et al. Brain, 2015
NP UNIVERSITY 13 NOv 2024

DEPARTMENT OF CLINICAL MEDICINE

.
Non-motor symptoms and peripheral pathology occur
up to 20 years prior to motor symptoms (time of
diagnosis)
___Large therapeutic window
- Need for models that also mimic peripheral
pathology and non-motor symptoms
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THE GUT-FIRST HYPOTHESIS . . .
Parasympathetic gut-to-brain propagation

(via vagus nerve)
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Alpha-synuclein pathology can propagate along the vagus \
nerve from the gut to the brain and back
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SYMPATHETIC TRANSMISSION

What about the heart? PD
'}
Healthy
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The gut-brain axis does not only constitute vagal propagation
but also sympathetic gut-to-brain propagation \
\ \
Gut > Autonomic ganglia > Heart
Gut > Autonomic ganglia > IML > LC ¢
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GUT-FIRST ANIMAL MODEL IN PD
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BODY-FIRST AND BRAIN-FIRST SUBTYPES IN PD

Early human body-first PD =
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BODY-FIRST AND BRAIN-FIRST SUBTYPES IN PD
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BODY-FIRST AND BRAIN-FIRST SUBTYPES IN PD

Early human body-first PD =
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EVIDENCE FROM ANIMAL STUDIES
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EVIDENCE FROM ANIMAL STUDIES
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EVIDENCE FROM ANIMAL STUDIES
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STRAIN VARIABILITY =
Alpha-Synuclein Strain Variability in
2& = mﬂ — m) Body-First and Brain-First
— Synucleinopathies
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Impact: spectral characterization of subtype-specific strain differences in easy accessible tissue (gut and skin
biopsies) may enable early subtype-specific diagnosis



STRAIN VARIABILITY
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STRAIN VARIABILITY

Asyn strain conformation in heart
correlates to cardiac denervation
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SUMMARY

* Alpha-synuclein seeds display prion-like properties, including trans-synaptic transmission along
vagal and sympathetic pathways

* The exact same seeds (recombinant asyn fibrils) are used for disease initiation in the gut or
brain.

* The observed spectral differences between aggregates derived from brain and gut-seeded rats,
indicate that pathology possesses different structural characteristics, depending on where the
disease is initiated.

* Brain, heart and stomach.

e This difference is most obvious in the heart — which correlates to the disease phenotype.
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