
Supplementary Table S1. GVS threshold determination in the pilot experiment. 

Mouse GVS 
day 

GVS (with a frequency of 1 Hz) amplitude (mA) 
0 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09 0.1 0.11 0.12 0.13 0.14 0.15 

1 1 - - - - - - - - - - + + + ++ x x 
2 1 - - - - - - - - - - - + + + ++ x 
3 1 - - - - - - - - - + + + ++ x x x 
4 1 - - - - - - - - - - + + + ++ x x 
5 1 - - - - - - - - - - + + ++ x x x 
1 2 - - - - - - - - - - + + ++ x x x 
2 2 - - - - - - - - - - - + + ++ x x 
3 2 - - - - - - - - - + + ++ x x x x 
4 2 - - - - - - - - - - + + + ++ x x 
5 2 - - - - - - - - - - - + + ++ x x 
1 3 - - - - - - - - - - + + ++ x x x 
2 3 - - - - - - - - - - + + + ++ x x 
3 3 - - - - - - - - - + + + ++ x x x 
4 3 - - - - - - - - - - - + + ++ x x 
5 3 - - - - - - - - - - - + + ++ x x 
1 4 - - - - - - - - - - + + + ++ x x 
2 4 - - - - - - - - - - + + ++ x x x 
3 4 - - - - - - - - - + + ++ x x x x 
4 4 - - - - - - - - - - + + ++ x x x 
5 4 - - - - - - - - - - - + + ++ x x 
1 5 - - - - - - - - - - + + ++ x x x 
2 5 - - - - - - - - - - + + + ++ x x 
3 5 - - - - - - - - - - + + + ++ x x 
4 5 - - - - - - - - - - + + + ++ x x 
5 5 - - - - - - - - - - - + + ++ x x 

GVS threshold: 0.1012 ± 0.06658 mA, min: 0.09 mA, max: 0.11 mA 

GVS: galvanic vestibular stimulation;  -: no nystagmus;  +: nystagmus; ++: strong nystagmus with facial muscle activities; x: no 

GVS application  

 

 

 

 

 



Supplementary Table S2. The VOR response to sinusoidal stimulation 3 days post UL in the GVS and the non-GVS groups compared to 

baseline. 

  0.08 Hz 0.1Hz 0.16 Hz 0.32 Hz 0.64 Hz 1 Hz Total 

Gain GVS 0.410.07 0.520.05 0.570.06 0.610.06 0.640.04 0.610.05 0.560.05 

 Non-GVS 0.140.03 0.180.03 0.230.05 0.260.02 0.290.03 0.270.03 0.230.03 

 p-valuea <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 

 p-valueb 0.008 0.008 0.008 0.008 0.008 0.008 0.008 

 p-valuec 0.018 0.018 0.018 0.018 0.018 0.018 0.018 

Phase GVS 30.504.06 22.125.20 17.673.45 10.844.80 7.045.14 4.002.28 15.361.72 

 Non-GVS 40.097.07 35.567.48 25.183.82 24.203.19 15.746.86 10.645.31 25.241.55 

 p-valuea 0.008 0.008 0.001 <0.001 0.012 0.005 <0.001 

 p-valueb 0.008 0.021 0.011 0.139 0.678 0.110 0.011 

 p-valuec 0.018 0.018 0.018 0.018 0.018 0.018 0.018 

Symmetry GVS 6.691.78 2.911.77 0.550.21 0.470.48 0.600.39 0.560.23 1.960.42 

 Non-GVS 15.322.40 12.583.03 6.812.42 2.811.57 2.141.40 2.221.85 6.981.27 

 p-valuea <0.001 <0.001 <0.001 0.001 0.003 0.142 <0.001 

 p-valueb 0.008 0.011 0.953 0.594 0.374 0.859 0.011 

 p-valuec 0.018 0.018 0.018 0.018 0.018 0.063 0.018 

The average values of the two groupswere compared by Mann-Whitney U tests. The VOR changes in each group were tested by Wilcoxon signed rank tests. 

a=statistics between the GVS and non-GVS groups by Mann-Whitney U test. b=statistics between baseline and the GVS groups by Wilcoxon signed rank test. 
c=statistics between the baseline and non-GVS groups by Wilcoxon signed rank test. VOR, vestibulo-ocular reflex; GVS, galvanic vestibular stimulation. 
 



Supplementary Table S3. The VOR response to sinusoidal stimulation 7 days post UL in the GVS and the non-GVS groups compared to 

baseline. 

  0.08 Hz 0.1Hz 0.16 Hz 0.32 Hz 0.64 Hz 1 Hz Total 

Gain GVS 0.560.05 0.630.06 0.720.05 0.750.06 0.760.06 0.720.06 0.690.05 

 Non-GVS 0.220.04 0.250.01 0.360.03 0.420.04 0.480.08 0.440.09 0.360.04 

 p-valuea <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 

 p-valueb 0.008 0.008 0.008 0.008 0.008 0.008 0.008 

 p-valuec 0.018 0.018 0.018 0.018 0.018 0.018 0.018 

Phase GVS 27.905.49 20.452.72 12.902.43 8.922.73 4.722.22 2.711.44 12.931.04 

 Non-GVS 38.206.99 31.357.86 24.975.96 19.496.13 10.685.82 12.166.10 22.813.73 

 p-valuea 0.008 0.001 0.003 0.001 0.031 0.001 <0.001 

 p-valueb 0.011 0.011 0.374 0.441 0.314 0.678 0.139 

 p-valuec 0.018 0.018 0.018 0.018 0.018 0.018 0.018 

Symmetry GVS 1.920.75 0.810.26 0.670.25 0.530.28 0.440.23 0.290.21 0.780.15 

 Non-GVS 10.172.94 8.553.79 4.832.50 2.692.22 1.350.91 0.930.21 4.751.66 

 p-valuea <0.001 <0.001 <0.001 0.031 0.042 0.001 <0.001 

 p-valueb 0.441 0.515 0.594 0.953 0.678 0.139 0.314 

 p-valuec 0.018 0.018 0.018 0.043 0.028 0.018 0.018 

The average values of the two groupswere tested by Mann-Whitney U tests. The VOR changes in each group were tested by Wilcoxon signed rank tests. 

a=statistics between the GVS and non-GVS groups by Mann-Whitney U test. b=statistics between baseline and the GVS groups by Wilcoxon signed rank test. 
c=statistics between the baseline and non-GVS groups by Wilcoxon signed rank test. VOR, vestibulo-ocular reflex; GVS, galvanic vestibular stimulation. 
 



Supplementary Table S4. The VOR response to sinusoidal stimulation 14 days post UL in the GVS and the non-GVS groups compared to 

baseline. 

  0.08 Hz 0.1Hz 0.16 Hz 0.32 Hz 0.64 Hz 1 Hz Total 

Gain GVS 0.600.03 0.700.03 0.830.03 0.830.04 0.850.03 0.770.02 0.760.02 

 Non-GVS 0.370.07 0.450.03 0.550.07 0.610.07 0.650.05 0.620.03 0.540.04 

 p-valuea <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 

 p-valueb 0.008 0.008 0.173 0.139 0.953 0.066 0.008 

 p-valuec 0.018 0.018 0.018 0.018 0.018 0.018 0.018 

Phase GVS 26.463.56 20.044.38 14.842.05 7.852.22 4.533.06 2.571.36 13.051.47 

 Non-GVS 29.674.80 25.886.59 18.364.82 13.383.50 10.572.86 4.151.52 17.002.08 

 p-valuea 0.606 0.091 0.142 0.002 0.001 0.114 0.001 

 p-valueb 0.066 0.038 0.028 0.859 0.051 0.767 0.086 

 p-valuec 0.028 0.018 0.018 0.043 0.018 0.310 0.018 

Symmetry GVS 1.801.77 0.680.38 0.780.78 0.500.26 0.410.33 0.550.41 0.790.53 

 Non-GVS 7.984.74 3.041.69 1.260.68 0.880.50 0.640.25 0.480.34 2.380.92 

 p-valuea <0.001 <0.001 <0.001 0.071 0.681 0.758 <0.001 

 p-valueb 0.214 0.515 0.139 0.678 0.260 0.767 0.594 

 p-valuec 0.018 0.018 0.018 0.128 0.310 0.735 0.018 

The average values of the two groups were tested by Mann-Whitney U tests. The VOR changes in each group were tested by Wilcoxon signed rank tests. 

a=statistics between the GVS and non-GVS groups by Mann-Whitney U test. b=statistics between baseline and the GVS groups by Wilcoxon signed rank test. 
c=statistics between the baseline and non-GVS groups by Wilcoxon signed rank test. VOR, vestibulo-ocular reflex; GVS, galvanic vestibular stimulation. 
 


