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Involvement of activated brain pericytes induced by inflammatory bowel disease
in the increased aggregation of alpha-synuclein in the brain.
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In this study, we hypothesized that activation of brain pericytes induced by
inflammatory bowel disease (IBD) contributes to the increased aggregation of alpha-synuclein in the
brain, leading to the development of Parkinson’ s disease. Here, we investigated whether brain

pericytes were activated under IBD, and then we intended to identify the marker proteins of
activated brain pericytes. Fibrillar alpha-synuclein induced the release of inflammatory mediators
by brain pericytes with increased expression of P-glycoprotein (P-gp). Mouse models of dextran
sulfate sodium-induced colitis exhibited the increased expression of P-gp in brain microvessels
constituting of brain endothelial cells and pericytes. These results suggest that activated brain
pericytes, which are characterized by increased P-gp and release of inflammatory mediators,
contribute to blood-brain barrier dysfunction under IBD leading to increased alpha-synuclein

transport from blood to brain.



Lewy

Lewy a
a
a
Lewy
a
a Braak
a a
Blood-Brain Barrier: BBB Nature, 2015
a
a
a
BBB
a
a
a
TNF-a
JAMA Neurology, 2018
TNF-a TNF-a
Neurosci Lett., 2014; J Neuroinflammation, 2011 TNF-a
IL-6
Brain Res, 2018
a
a
a 35 mm dish
Wistar
a a 24
Milliplex® (Millipore ) ELISA
interleukin  (IL)-1 B IL-6 monocyte chemotactic protein (MCP)-1 matrix
metal loproteinase (MMP)-9 TNF-a
Toll (TLR) TLR CU-CPT (TLR1/2 )
TAK-242 TLR4 P P-gp SiRNA
P-gp
a
a a RNA
mRNA real-time PCR
C57BL/6J DSS

DSS 3 6-hydroxydopamine (6-0HDA)



Toll

P-gp

P-gp

TLR 4

P-gp

a
a
IL-13  IL-6 MCP-1 MMP-9 TNF-a
TAK-242 CU-CPT (TLR1/2 )
a TLR4
IL-6
a
mRNA Desmin Kcnj8
TAK-242
P-gp P-gp
SIRNA P-gp
IL-13  IL-6 MMP-9 mRNA
DSS
6-OHDA
P P-gp
a

P-gp



10 0 3

Degradation of oligomeric a -Synuclein in brain pericytes is enhanced by cyclosporin A.
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Aging-induced changes in mRNA expression of dopaminergic neuronrelated genes in C57BL/6 mouse brain
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Decreased brain uptake of cyclosporin A and tacrolimus in the inflammatory bowel disease mice.
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Cyclophillin A is involved in the uptake of oligomerica -synuclein by brain pericytes
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Involvement of P-glycoprotein in a -Synuclein aggregate-induced inflammatory mediator release by brain pericytes
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Brain transport of the immunosuppressive agents across BBB is decreased in the inflammatory bowel disease mice.
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