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Abstract: Purpose: The aim of this study is to find the location of acupoints that are effective for increasing para- 107
sympathetic nervous system(PNS) activity among acupoints used to relieve symptoms such as dizziness and nausea.
Materials and Methods: Twenty healthy adult men participated in this experiment. Transcutaneous electrical nerve
stimulation(TENS) was applied to P6(Neiguan), ST36(Zusanli) and BL20(Pishu) for 30 minutes. For 5 minutes before
and after stimulation, Electrocardiogram(ECG), Electrodermal activity(EDA), Respiration, and Skin tempera-
ture(SKT) were measured using biosignalsplux Professional(biosignalsplux; Portugal). Paired t-test was performed
for the results before and after stimulation, and a one-way ANOVA test between stimulations was performed for the
rate of change before and after stimulation. Results: When each acupoint was stimulated with TENS, it was found
that the PNS was generally activated. In addition, when considering the change in biosignals after stimulation, the
participants stimulated with P6 showed the most consistent results. Conclusion: As a result of stimulating each acu-
point, it was found that stimulating P6 can effectively increase PNS activity. These results indicate that methods of
stimulating P6 may be most effective in alleviating symptoms of motion sickness.

Key words: Transcutaneous electrical nerve stimulation (TENS), Autonomic nervous system (ANS), Biosignal,
Acupoint
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Table 1. The information of participants

Features

Mean (=SD)

Age [year]

Height [cm]
Weight [kg]

25.55 (£2.68)
176.15 (£5.29)

75.70 (+16.50)
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Fig. 3. Position of electrode attachment for acupuncture
stimulation
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H 2. 744 47) 07 A2 05 AR S0t oS 1714 ATH(*p<.05, *p<.01, *F4p<.001)
Table 2. Paired t-test results of biosignals before and after applying transcutaneous electrical nerve stimulation(*p<.05,

#%p< 01, ***p<.001)

P6 ST36 BL20
Features
Before After Before After Before After
Mean 77.28 73.26 76.61 73.34 77.28 74.30
HR (SD) (11.30) (9.96) (10.36) (11.30) (10.80) (9.01)
[bpm] t, df 3.051, 19 2.925, 18 2.028, 19
p-value **.007 **.009 .057
Mean 0.63 0.48 0.64 0.49 0.62 0.49
normLF (SD) (0.20) (0.20) (0.15) (0.20) (0.18) (0.23)
[ratio] t, df 2.641, 19 2.464, 18 2.925, 19
p-value *.020 *.034 *.011
Mean 0.37 0.52 0.36 0.51 0.38 0.51
normHF (SD) (0.20) (0.20) (0.15) (0.20) (0.18) (0.23)
[ratio] t, df 2.641, 19 2.464, 18 2.925,19
p-value *.020 *.034 *.011
Mean 9.69 6.18 6.28 6.96 8.59 5.63
SCL (SD) (0.85) (3.07) (4.47) (4.99) (5.35) (4.62)
[uS] t, df 3.476, 19 0.7147, 18 2.584, 19
p-value **.004 .485 *.020
Mean 0.25 0.23 0.23 0.25 0.25 0.24
RR (SD) (0.03) (0.03) (0.02) (0.04) (0.03) (0.02)
(Hz] t, df 3.203, 19 1.904, 18 1.362, 19
p-value **.006 .076 .193
Mean 31.66 33.35 31.84 32.51 31.81 32.62
SKT (SD) (1.62) (0.90) (1.55) (2.13) (2.20) (1.97)
[°Cl t, df 6.6064, 19 2.169, 18 2.170, 19
p-value *H%< 001 *.043 *.043
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Fig. 8. Analysis of the rate of change of biosignals before and after applying transcutaneous electrical nerve stimulation
between stimulation positions(*p<.05, **p<.01, ***p<.001)

I 1 I I I I
P6 ST36 BL20 P6 ST36 BL20

112
4. L7 2=(SKT) 87t Jo g2 wR o= WskeS vwallS ), P6(5.49%),

£ A3 H)M AT olF R REst F7ksHe & BL20(2.79%), ST36(2.08%) 402 3% w7} 7Kk
A BT 7). HSEE 7 23k AF R9lold 0= Uehdthy 8. A HAEA 23, FAHO
FAROR OF AWt YTk 2). A3 98 4 3 Au} ekl SHIthE ).

I 3. 749 A A7) A7 A= A5 AT oigt DdufA] EaktA] Aat(*p<.05, *¥p<.01, **¥p<.001)
Table 3. One-way ANOVA results of the rate of change of biosignals before and after applying transcutaneous electrical
nerve stimulation between stimulation positions(*p<.05, **p<.01, ***p<.001)

Features SS(Sum of Square) df(degrees of freedom) MS(Mean Square) F p-value
Between 23.49 2 11.74
HR Within 3460 57 60.70 0.194 .825
Total 3483 59 ’
Between 51.96 2 95.98
normLF Within 32096 57 86:7 4 0.030 971
Total 32148 59 )
Between 8379 2 4190
normHF Within 395362 57 10685 0.392 678
Total 403741 59
Between 55656 2 27898
SCL Within 353042 57 7519 3.705 *.032
Total 408698 59
Between 1510 2 754.9
RR Within 5548 57 120.6 6.259 ** 004
Total 7057 59 ’
Between 120.9 2 60.46
SKT Within 1438 57 26.15 2.312 0.109

Total 1559 59
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