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Abstract: Transcutaneous auricular vagus nerve stimulation (taVNS) is known to be effective in improving symp-
toms of numerous diseases such as depression and epilepsy by increasing vagus nerve activity through electrical
stimulation. The purpose of this study is to investigate the effect of vagus nerve stimulation on the activity of auto-
nomic nervous system and the changes in postprandial blood glucose levels. Seven healthy adults participated in a
non-invasive transcutaneous auricular vagus nerve stimulation experiment. taVNS (25 Hz, 200 us, biphasic pulse)
was applied to the cymba concha (taVNS group) or the earlobe (Sham-taVNS group) of the left ear. As autonomic
nervous system signals, skin conductance level, skin temperature, and heart rate were recorded during the appli-
cation of taVNS. Postprandial blood glucose changes due to food intake were recorded at 5 min intervals for 25 min-
utes after taVNS or sham-taVNS. The taVNS showed a significantly lower skin conductance level than the sham-
taVNS (p < 0.05). The increase rate of postprandial blood glucose was significantly lower in the taVNS than in the
sham-taVNS (p < 0.05). These results showed that taVNS reduced the activity of the sympathetic nerve system and
alleviated early rise in postprandial blood glucose. Although further studies in diabetic patients are needed, this study
suggest that taVNS has a potential for clinical use to improve postprandial blood glucose.
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Table 1. Wilcoxon rank-sum test for each relative change of physiological signal. SCL=skin conductance level; HR=heart

rate; SKT=skin temperature; *: p<0.05

Variable taVNS Sham-taVNS Rank sum p
SCL 16.07+34.39 68.92+57.01 38 0.036*
HR 4.67+18.65 -3.61+6.93 55 0.645
SKT 0.85+3.39 2.88+3.38 45 0.191

2. Al A AAIA ] HiR 5 -9 18 23

Table 2. Wilcoxon rank-sum test for each biological indicator. SCR=skin conductance response; HRV=heart rate variability;
LF=low-frequency component of HRV; HF=high-frequency component of HRV; LF/HF=ratio of low-frequency and high-

frequency component of HRV

Variable taVNS Sham-taVNS Rank sum p
SCR occurrence 12.43+10.55 21+£22.09 53.5 0.565
SCR amplitude 0.03+0.02 0.1+0.11 42 0.104
HRV LF 57.84+29.48 49.5+9.81 56 0.690
HRV HF 52.69+26.23 44.59+6.73 55 0.645
HRV LF/HF 1.1+£0.08 1.11+0.08 51 0.451
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Table 3. Multivariate tests (Wilks' lambda) for the postprandial blood glucose level. *: p<0.05, **: p<0.01

Effect Wilks’ A F Hyp. df Error df Sig.
Stimulation type 0.874 1.012 1 7 0.348
Time 0.022 27.118 5 3 0.011*
Stimulation type X Time 0.019 30.611 5 3 0.009**
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