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1. Background

3 Neuromodulators, such as noradrenaline and dopamine, regulate sympathetic arousal and Active Sham

higher-order cognitive functions'?5.
Q The vagus nerve is a key communication channel between the body and brain®*.

3 Animal studies show that invasive electrical stimulation of the vagus nerve (VNS) activates
neuromodulatory brainstem centers like the locus coeruleus (LC)® 2. However, direct evidence from

humans is scarce and inconsistent’ °.

2. Experimental Setup

Experimental setup
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3 This study examines how non-invasive transcutaneous auricular VNS (tVNS) influences vagal and

brainstem neuromodulatory activity (target N=70).

VNS enhances LC spiking
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NA: nucleus ambiguous;
NTS: nucleus of the solitary tract;
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DVN: dorsal vagal nucleus;
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3. Stimulation induced pupil effect (N=62)
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([active>sham] [sham>active]) x* = 15.73, p = 0.0004

Stimulation order ([active first] [sham first]) X* = 3.98, p = 0.0460

A t i 1 h h 4 : = 9.51 - 9.4769 We tried to identify
\verage sensation rating ([active>sham] [sham>active]) X? = 0.51, p = 0. e T o cio

of location effect

Sex X* = 0.44, p = 0.5064 group classification
Age r=-0.177, p = 0.179
Time of day ([Morning] [Afternoon]) X* = 0.02, p = 0.8873

3.1 Pupil Location Effect Grouped by Contextual Variables
Location ( [Active 1] [Sham -1] )
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P 4. Quantitative MRI and

Pupil-linked Brainstem BOLD Activity
gMRI™®  results show successful visualization of
neuromodulatory nuclei of interest, including the LC and
«~  substantia nigra (SN).
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6. Outlook: Respiratory and Cardiac Signals

1. Add preprocessed data into our BOLD GLM  Previous studies have shown that tVNS induces higher brainstem activity during
N N exhalation compared to inhalation™.
as confounds, to regress out physiological

“noise” and improve SNR in brainstem BOLD.
2. Sort stimulation trials based on breathing
cycle, using inhale/exhale as active/sham Experiment

manipulation to explore tVNS/stimulation

effects. i
3. Orthogonally treat these signals as main Stmtaton duing ‘
variables of interest, explore tVNS effect on Post hoc split al ‘
breathing/heart rate. Sham Act
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