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Therapeutic approaches of vagus nerve stimulation (VNS)
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Clinical application Animal model
Treatment-resistant epilepsy and Attenuates systemic inflammation (Nature, 2000)
depression (FDA) Reduces tissue damage in acute kidney injury (T. Inoue.
Clinical trials: headache, inflammatory J Clin Invest. 2016)

bowel disease (IBD)é and ot her s
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The canonical Cholinergic anti-inflammatory pathway

Do renal cells directly receive
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Increase Iin Renal Acetylcholine (ACh) After VNS

Hypothesis
Renal Autonomous Cholinergic System (RACS)
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The sender:
Choline O-Acetyltransferase (ChAT)-reporter mice
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The sender:
Choline O-Acetyltransferase (ChAT)-reporter mice
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The sender:
Choline O-Acetyltransferase (ChAT)-reporter mice

Renal
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PT: proc3<imal tubular cells
TH: thin loop of Henle
Podo: podocytes




The sender:

Choline O-Acetyltransferase (ChAT)-reporter mice

ChAT

Proximal tubular cells
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The receiver cell:

Acetylcholine receptor
U4nAChR
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Investigating the physiological role of VNS In kidney

Kidney Single-cell RNA

harvest seqguencing _
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Summary

The sender (ChAT-positive cells):

- Cell types 0 Proximal tubular, podocytes, Hypothesis

thin loop ot Henle Renal Autonomous Cholinergic System (RACS)

The recei v e-exprdsiing celsC h R Sender

- Proximal tubular cells (Slc5a12*, Snhgl11*) Renal Autonomous - \r-
Cholinergic System __

Functional outcome: g e ° Thin loop of Herle

- VNS preconditioning induced Pckl, a gene ®© o Podocytes

Involved In cell metabolism

Recelver

\ Chrnad* PTs

Pckl: metabolic homeostasis
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ldentifled ACh-Secreting Renal Cells

Unpublished data
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