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The Lewy Body

All sporadic PD cases and the 
majority of familial cases have LB

F. Lewy describes the Lewy
bodies in 1912 

Forno 1990
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The Synucleins and Lewy body

http://science.sciencemag.org/content/274/5290/1197
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α-Synuclein as marker for Lewy bodies instead of ubiquitin

eosin                 ubiquitin         α-synuclein

Spillantini et al. 1998

25% more GCI in MSA detected with α-syn than ubiquitin



Spillantini, et al



Meissner plexusα-Synuclein aggregates spreading are 
associated with symptomatology.

Braak et al. Neurobiol. Aging 2003; 
24:197-211

Incidental LBD  Parkinson’s disease DLB

J Li, et al, 2008
Kordower et al.2008 



TH-promoter (9kDA)
syn120 cDNA pA α-Synuclein expression in 1-120 

MI2 α-synuclein transgenic mice

Garcia-Reitbock et al. Brain 2010
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Wegrzynowicz et al. Acta Neuropathol. 2019
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Reduction of DA levels in striatal tissue at 12 
months
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Wegrzynowicz et al. Acta Neuropathol. 2019



0

500

1000

1500

2000

2500

20 40 60 80 100 120 140 160 180 200
0

500

1000

1500

2000

2500

20 40 60 80 100 120 140 160 180 200

0

200

400

600

800

1000

1200

1400

20 40 60 80 100 120 140 160 180 200
0

200

400

600

800

1000

1200

20 40 60 80 100 120 140 160 180 200

WT

MI2

50 mM K+50 mM K+

*

*

*

*
*

*

*

*

3 months 6 months

9 months 12 months

D
A 

(%
 c

ha
ng

es
)

D
A 

(%
 c

ha
ng

es
)

Progressive DA release impairment in striatum in MI2 mice

time [min.]
* p<0.05 WT vs MI2 Wegrzynowicz et al. Acta Neuropathol. 2019



Progressive dopaminergic neuron loss in SNpc

Clear motor  impairment when 50% of neurons are lost

Wegrzynowicz et al. Acta Neuropathol. 2019

TH+ neurites are progressively 
reduced in striatum of MI2 mice
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Progressive motor impairment in MI2 mice is observed earlier with 
DIGIGAIT

Wegrzynowicz et al. Acta Neuropathol. 2019



Anle138b treatment rescues Dopamine deficit and neuronal death

DA levels in striatal
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3 month-treatment with Anle138b rescues gait impairment in MI2 mice

Wegrzynowicz et al. Acta Neuropathol. 2019



Kuusisto et al. 2003

Comparison of Synuclein aggregates in SN of  human brain, transgenic mice
Human IPSC-derived neurons

Wegrzynowicz et al Acta Neuropathol. 2019

Parkinson’s human brain                                    MI2 transgenic mice

Neurons from IPSC with SNCA triplication             

Whiten et 2018

MI2, 1.5 m MI2, 12 months C57Bl/6J

Caló et al in preparation
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(Rizo & Sudhof 2002)

a-synuclein/α-synuclein/ 
Synaptobrevin/
VAMP

a-synuclein/

Alpha-synuclein aggregates disrupt neurotransmitter release in striatal 
terminals



Conclusions Conclusions

Overexpression of α-synuclein or its post-translational modifications or
mutations lead to its redistribution and aggregation at the synapse
with consequent redistribution of SNARE proteins and abnormal
dopamine release.

In a-synucleinopathies and alpha-synuclein transgenic mice alteration
of synaptic function and dopamine release is an initial event in the
pathological process. 

Parkinson’s disease is a dyeing back pathology starting at the synapse
and pale bodies/ Lewy bodies presence could be indicators that a 
pathological process is taking place in that neuron and they could
represent a marker of alpha-synuclein aggregation related synaptic
dysfunction.
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