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Neuroimmune communication
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CAP in diverse diseases
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Vagus nerve stimulation (VNS) ._
ameliorates acute kidney injury NAGASAKI

UNIVERSITY

VNS; vagus nerve stimulation

24 h 24 h

VNS Bilateral renal IRI
(10 min) (26 min, bilateral)

Vv

Sham-IRI

Sham-Sham

VNS(i)-IRI
A 2,503
GCJ ***D ***D C
%l:l 208 "t 2 150
0T 150 ﬁ.% o
b E) n 8 ***D **D
o £ 100 um = 100 i“.\
g + 5 N\
g 0.5[ <+ 5 A
oL 244 s "
Sham-ShamO Sham-IRIO VNS(i)-IRIC IS . at
] 0 r r
Inoue et al. J Clin Invest 126(5):1939-52, 2016 é(’ Sham-ShamC1Sham-IRIC] VNS()-RIC |



How CAP exerts its renoprotective
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VNS induces the expression of Hes1 in %
peritoneal macrophages NAGASAKI
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VNS modulates peritoneal macrophage %
phenotype towards anti-inflammation  nacasax
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The effect of CAP was abrogated in macrophage-
specific a7nAChR knockout mice
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Mapping the a7nAChR agonist response in
splenic macrophages via single-cell RNA

: NAGASAKI

Seq uenC|ng UNIVERSITY
®

Afferent vagus nerv(e 22 ¥ Efferent vagus nerve / - , Sy 5 5

Inflammation °*%

4 e VehVen
0 ‘;@ e Veh-GTS
Inflammatory ~ - ® LPS-Veh
cytokines % A e LPS-GTS

UMAP_1

Nakamura Y et al. Commun Biol 6(1):666, 2023 12




a/nAChR agonist enhances macrophage— |
macrophage interactions in the spleen NAGASAKI
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Macrophage—macrophage interactions
exert anti-inflammatory effects
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VNS is effective in protecting the kidney %!

even after injury
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a7nAChR agonists attenuate Ccl2 :
expression in macrophages NAGASAKI
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Can acetylcholine directly affect the =
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a7nAChR agonists directly target renal
tubular cells and mitigate tubular injury «
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Exploration of the renal autonomous cholinergic

system via single-cell RNA sequencing
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Exploration of the renal autonomous cholinergic
system via single-cell RNA sequencing
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Renal protection via the cholinergic p
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B2-Adrenergic receptor signaling provides
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direct protection to renal tubular cells NAGASAKI
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Optogenetics: precise control of neural
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Optogenetic stimulation of renal
sympathetic nerves protects the kidneys
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Optogenetic stimulation of renal
sympathetic nerves protects the kidneys
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