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The Effect of Electroacupuncture at Sobu(HT8)
on the EEG and HRV

Dae Shik Yoon1, Seung-Won Hongz, Yong-Sub Lee®

Luke Korean Medical Clinic, 2Myung Ga Korean Medical Clinic, 3Hyun Ga Korean Medical Clinic

Objectives : The aim of this study was to examine the effect of electroacupuncture(EA) at an acupoint, HT8(Sobu), on normal
humans by using power spectral analysis. We examined the effect on the Heart Rate Variability(HRV), and the balance of the
autonomic nervous system. Methods : Thirty-two healthy volunteers participated in this study. EEG(Electroencephalogram) power
spectrum exhibits site-specific and state-related differences in specific frequency bands. A thirty-two channel EEG study was
carried out on thirty-two subjects(14 males; mean age=23.5 years old, 18 females; mean age=21.5 years old). HRV and EEG were
simultaneously recorded before and after acupuncture. Results : In the @ (alpha) band, during the HT8-acupoint treatment, the
power values in the @ (alpha) band significantly decreased(p<0.05) at 28 channels. In the 8 (beta) band significantly decreased(p<
0.05) at 26 channels. In ¢ (delta) band significantly decreased(p<0.05) at 18 channels. In @ (theta) band significantly decreased(p<
0.05) at 20 channels. @/ £ values were increased at 6 channels and decreased at 10 channels. 8/ 6 values were increased at 10
channels and decreased at 19 channels. Mean-RR(RR-interval), Complexity, RMSSD(Root mean square of successive differences),
SDSD(Standard deviations differences between adjacent normal R-R intervals), norm HF showed a significantly increased and
mean-HRV, norm LF, LHR(LF/HF Ratio) showed a significantly decreased after HT8-acupoint treatment(»<0.05). Conclusions :
These results suggest that EA at the HTS mostly causes significant changes on alpha(28 channels), beta(26 channels), delta(18
channels), theta(20 channels) bands and mean-HRV, mean-RR, complexity, RMSSD, SDSD, norm LF, norm HF and LHR. If
practicing EA at the HTS, it will regulate the function of the cerebral cortex, decrease activity of the sympathetic and increase
parasympathetic nervous activity.
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Table 1. General Characteristics of 32 Volunteers

Characteristics N(%)
Male 14(43.75)
Female 18(56.25)
Mean age=+SD(yr) 22.8125+2.4

Mean follow up+SD(mon), (N=32).
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Fig. 2. Ten-twenty electrode system.
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Table 2. The Average Values of @ Wave of the EEG from 30
Channels before and after EA Treatment

Wilcoxon signed
@ wave

Lead ranks test
position  gefore HT8 Non-
EA  acupoint EA acupoint EA HT8  Non-acp
Fp1 31.41 29.13 26.97 0.025*  0.318
Fp2 31.38 29.10 26.95 0.025*  0.318
F7 22.91 29.01 19.57 0.000*  0.254
F3 22.79 19.92 19.49 0.000*  0.262
Fz 22.76 19.90 19.46 0.000*  0.262
F4 22.63 19.79 19.35 0.000*  0.262
F8 28.51 20.92 20.31 0.000* 0478
FTC1 28.35 20.80 20.20 0.000*  0.465
FTC2 23.86 21.41 21.84 0.002*  0.894
T3 15.61 13.39 13.46 0.000*  0.530
a3 17.47 15.01 15.08 0.000*  0.517
(z 17.43 14.97 15.05 0.000* 0.517
C4 17.47 15.00 15.08 0.000*  0.530
T4 20.21 17.30 17.87 0.001*  0.229
TT1 19.99 17.11 17.67 0.001* 0.221
TCP1 20.09 17.20 17.77 0.001*  0.199
CP1 32.06 28.81 29.43 0.006*  0.530
CP2 29.17 26.12 25.72 0.001*  0.704
TCP2 29.00 25.96 25.57 0.001*  0.704
112 33.22 37.26 25.30 0.145 0.664
T5 22.80 20.65 21.50 0.003*  0.750
P3 22.70 20.57 21.42 0.003* 0.766
Pz 31.53 30.15 32.55 0.011*  0.141
P4 31.30 29.94 32.31 0.011*  0.147
T6 25.18 22.23 22.79 0.001*  0.813
Po1 30.55 27.67 27.04 0.002*  0.530
Po2 29.38 26.40 25.85 0.001*  0.644
o1 31.75 28.37 28.57 0.001*  0.926
Oz 29.65 26.73 26.43 0.002*  0.861
02 45.70 60.92 38.70 0.549 0.262
*p<0.05(Wilcoxon signed ranks test).
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Fig. 3. The changes of average values in @ wave of EEG before
and after EA treatment.
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6) B/6 & Wk /0 3= Fpl, Fp2, F7, F3, Fz, F4,
FTC2, TT2, Pz, P4 Aldollx Z7lglon B8, FICI, T3, C3,
Cz, C4, T4, TT1, TCP1, CP1, CP2, TCP2, T5, P3, T6, Pol,

Table 3. The Average Values of # Wave of the EEG from 30
Channels before and after EA Treatment

Wilcoxon signed

Lead A wave ranks test
position  gefore HT8 Non-
EA  acupoint EA acupoint EA HT8 ~ Non-acp
Fp1 57.72 57.69 54.63 0.367 0.393
Fp2 57.59 57.54 54.48 0.367 0.393
F7 43.09 37.98 33.63 0.003*  0.054
F3 42.82 37.74 33.43 0.003*  0.054
Fz 42.69 37.62 33.32 0.003*  0.054
F4 42.40 37.36 33.09 0.003*  0.054
F8 51.19 38.26 35.91 0.005*  0.245
FTC1 50.86 38.01 35.67 0.005*  0.237
FTC2 42.31 39.40 37.14 0.009*  0.171
T3 28.85 24.50 23.37 0.001*  0.417
3 32.23 27.38 26.14 0.001*  0.417
Cz 32.09 27.25 26.03 0.001*  0.428
C4 32.12 27.27 26.05 0.001*  0.428
T4 36.22 31.28 31.80 0.008*  0.131
M1 35.78 30.89 31.40 0.008*  0.131
TCP1 35.92 31.00 31.52 0.008*  0.131
CP1 52.26 46.66 46.03 0.026*  0.254
CP2 45.39 40.46 37.74 0.036*  0.262
TCP2 45.07 40.16 37.48 0.036*  0.271
112 48.74 55.75 40.07 0.480 0.629
T5 38.29 34.54 34.38 0.004*  0.943
P3 38.08 34.37 34.21 0.004*  0.943
Pz 50.91 48.84 50.35 0.043*  0.600
P4 50.49 48.44 4993 0.043*  0.600
T6 38.43 34.27 34.58 0.002*  0.237
Po1 47.44 42.79 39.37 0.006*  0.111
Po2 43.90 39.38 37.23 0.016*  0.262
01 48.40 4419 43,58 0.002*  0.959
Oz 44.46 40.67 38.56 0.017*  0.629
02 67.86 89.56 57.69 0.879 0.254
*p<0.05(Wilcoxon signed ranks test).
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Po2, Oz, O2 AdeflA] Z4stal O1 AdolA= ol §idict
(Table 7, Fig. 12).

2. HRV A1}

AFUHTS) Z3]o] HRVE] Welo] uXi= gake dolkr] $fs}
o I ARE WL

Mean-RR& A% A 846.39+146.51 ms, AFHTS) A4 %=
883.70+130.56 ms, HIHE HX F 869.1+138.59 msE 217t
UERfiglor, 2% o] vjgle] ATUHTS) A - -feofsiA S7F
sl9iciTable 8, Fig. 13).

Mean HRV:= AA A 72.82+11.72 cycle/min, A5(HTS) A
# % 69.31+10.06 cycle/min, B]EE A 3 70.69+10.94
cycle/ming 242 YR eH, 3 Ao vlsto] ARHTY) A
%] T gofslA Atk Table 8, Fig. 14).

SDNN2 A4 A 43.62+14.71 ms’, 25(HT8) A % 46,6+
13.80 ms®, WIAE AX X 48.87+13.7 ms"S 27+ Lehfgle
o, 3] Hof| wlgte] vlHE M & HofsiAl S71HACH Table
8, Fig. 15).

power value(pV)
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Fig. 5. The changes of average values in 8 wave of EEG before
and after EA treatment.
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=204 - 258 - 0183
Complexity+= %] A 0.66+0.19, £FHTS) H%] & 0.71+
0.14, HIEE A4 & 0.70+0.165 287 Yepfiglor, 23 Heojl

H[gto] ARHTS) A3 & fofskA] 5713tk Table 8, Fig. 10).

Table 4. The Average Values of & Wave of the EEG from 30
Channels before and after EA Treatment

Wilcoxon signed

Lead 9 wave ranks test
position  gefore HTS Non-acupoi
EA  acupoint EA nt EAp HT8 ~ Non-acp
Fp1 7.38 4.74 4.56 0.001*  0.237
Fp2 7.38 4.75 4.56 0.001*  0.245
F7 5.97 3.80 3.54 0.001*  0.478
F3 5.94 3.79 3.53 0.001* 0.478
Fz 5.93 3.79 3.53 0.001* 0.478
F4 5.90 3.77 3.51 0.001*  0.504
F8 6.25 3.81 3.59 0.000*  0.465
FTC1 6.22 3.79 3.57 0.000*  0.441
FTC2 4.81 3.43 3.20 0.024*  0.136
T3 3.19 2.20 2.02 0.007*  0.045*
3 3.57 2.47 2.26 0.008*  0.063
Cz 3.57 2.47 2.26 0.008*  0.052
C4 3.58 2.48 2.27 0.007*  0.057
T4 4.26 2.94 2.80 0.011*  0.069
TT1 4.21 291 2.78 0.011*  0.072
TCP1 4.24 293 2.80 0.014*  0.075
CP1 5.62 3.77 3.68 0.195 0.066
CP2 5.43 3.57 3.38 0.078 0.024*
TCP2 5.41 3.56 3.37 0.088 0.030*
TT2 4.86 4.22 3.19 0.339 0.159
T5 4.05 2.96 2.76 0.172 0.829
P3 4.04 2.96 2.75 0.177 0.877
Pz 5.58 3.97 3.81 0.195 0.090
P4 5.55 3.94 3.79 0.183 0.086
T6 4.38 2.98 2.84 0.006*  0.441
Po1 5.34 3.77 3.48 0.091 0.136
Po2 5.37 3.53 3.33 0.095 0.102
o1 5.36 3.68 3.49 0.048* 0.178
(074 4.95 3.43 3.25 0.110 0.309
02 5.94 7.05 3.95 0.741 0.060
*p<0.05(Wilcoxon signed ranks test).
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SDSD= 3 7 36.82+19.59 ms, AFHHTR) HH & 42, 79+
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7Kt Table 8, Fig. 19).

VLF= A% A 6.4340.75 logms®©]2ll, A5HTS) AX =
6.63+0.67 logms®, W]AE AA Z 663+0.72 logms’ S 27}
Uehfolom, 7% Hoj vjsle] ARUHTS) HH 3 fofst Xjo|7}

CKTable 8, Fig. 19).

Norm [F= %] A 50.85+3.61 nu, A5HI8) A% 3 49.72+
3.52 nu, HAE AX 2 50.62+3.33 nuZ 27 Yehyglon,
Z13 Aef vjsle] ARHIY) Ax] 3 H-2fslA| 1HA5I5itk Table 8,
Fig. 20).

Norm HF= 2% A 49,15+3.61 nu, AMHTS) 734 3 50.28+
3.52 nu, HEE A T 49.38+3.3 nuE 47 WERfGion, A

ol

ofHA|

& wave

—+—BeforeEA  ——HT8 acupoint EA Non-acupoint EA

power value(pV)
L—1

Epl Fp2 F7 E3 Pz F4 8 FICIFTC2 T3 C3 Cz C4 T4 TTLTCPLCPL CP2TCP2TT2 TS P3 Pz P4 T Pol Po2 O1 Oz 02

channel

Fig. 7. The changes of average values in & wave of EEG before
and after EA treatment.
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HT8 EA treatment.
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2 7] uljo] 43HTS) 2 F KI5 5715
Fig. 21).
LF/HF RB.UO(LHR)L L_Cl

AtHTable 8,

A 1.05£0.15, AF(HTY) A &

Table 5. The Average Values of & Wave of the EEG from 30
Channels before and after EA Treatment

Wilcoxon signed

Lead 9 wave ranks test
position Before HT8 Non-
EA  acupoint EA acupoint EA HT8 ~ Non-acp
Fp1 13.43 11.65 10.99 0.008*  0.734
Fp2 13.43 11.65 10.99 0.008*  0.781
F7 10.42 8.90 8.38 0.000*  0.280
F3 10.37 8.87 8.35 0.000*  0.289
Fz 10.36 8.87 8.34 0.001*  0.280
F4 10.31 8.83 8.30 0.001*  0.289
F8 11.73 9.08 8.68 0.000*  0.417
FTC1 11.67 9.04 8.64 0.001*  0.428
FTC2  10.01 8.87 8.72 0.024* 0.673
T3 6.59 5.72 5.42 0.003*  0.054
a3 7.38 6.42 6.08 0.003*  0.057
z 7.37 6.40 6.07 0.003*  0.057
C4 7.39 6.42 6.09 0.003*  0.052
T4 8.63 7.54 7.45 0.024*  0.131
T 8.54 7.47 7.38 0.025* 0.136
TCP1 8.59 7.51 7.43 0.025*  0.141
CP1 11.24 10.26 10.03 0.136 0.213
CP2 10.58 9.69 9.40 0.064 0.159
TCP2 10.54 9.65 9.36 0.064 0.159
T2 11.10 12.20 8.81 0.538 0.600
T5 8.45 7.98 7.56 0.102 0.975
P3 8.42 7.90 7.55 0.114 0.959
Pz 11.41 10.69 11.08 0.166 0.644
P4 11.34 10.62 11.01 0.155 0.658
T6 8.97 8.04 7.85 0.002*  0.629
Po1 10.81 10.19 9.51 0.024*  0.090
P02 10.38 9.59 9.23 0.041*  0.237
01 10.84 9.90 9.73 0.020*  0.245
Oz 10.10 9.40 9.01 0.081 0.262
02 13.28 19.15 11.67 0.823 0.147
*0<0.05(Wilcoxon signed ranks test).
A bl

132484 13575 W

5.957

4 r
o 5412w

b b
Theta Theta b

Before EA HT8 acupoint EA

G716 W
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1.00+0.14, 9138 A4 & 1.03+£0.145 27 Lehgglon, A

2 ol vjsto] AFHTE) A & FofoHA| HAsITK Table 8,
Fig. 22).
oz

Wiz Xgohe Fo] Hll et 0 2K0.2~3.99 Hy), 0t
(4~7.99 Hz), avi8~12.99 Hz), BuK13~30 Hz)2 F-5-¥Ick
Faetis ugARS 7Rl QI3 H88 TjEe R ARgEmY
ofgfie} Zo] H& 4= qlrk

aTk= 7Pgoleh ARt A wf WSk k= 2 g

‘E—.%Ol Pt G ak SalAt 28 AR A] S g ke
L.
UrEMEP‘”.

0 wave
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Fig. 9. The changes of average values in ¢ wave of EEG before
and after EA treatment.
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Table 6. The Average Values of /B before and after EA Table 7. The Average Values of B8/6 before and after EA
Treatment Treatment
3 vae gy 210 vae e e
position position
Before EA  HT8 acupoint EA HT8 Before EA  HT8 acupoint EA HT8
Fp1 0.54 0.50 -0.04 Fp1 4.30 4.95 0.66
Fp2 0.54 0.51 -0.04 Fp2 4.29 4.94 0.65
F7 0.53 0.76 0.23 F7 414 4.27 0.13
F3 0.53 0.53 0.00 F3 413 4.26 0.13
Fz 0.53 0.53 0.00 Fz 412 4.24 0.12
F4 0.53 0.53 0.00 F4 411 4.23 0.12
F8 0.56 0.55 -0.01 F8 4.36 4.21 -0.15
FTC1 0.56 0.55 -0.01 FTC1 4.36 4.20 -0.15
FTC2 0.56 0.54 -0.02 FTC2 4.23 4.44 0.21
T3 0.54 0.55 0.01 T3 4.38 4.28 -0.09
(65} 0.54 0.55 0.01 (65} 4.36 4.27 -0.10
Cz 0.54 0.55 0.01 Cz 4.35 4.26 -0.10
C4 0.54 0.55 0.01 C4 4.34 4.25 -0.10
T4 0.56 0.55 -0.01 T4 4.20 415 -0.05
TT1 0.56 0.55 0.00 TT1 4.19 414 -0.05
TCP1 0.56 0.55 0.00 TCP1 418 413 -0.06
CP1 0.61 0.62 0.00 CP1 4.65 4.55 -0.10
CP2 0.64 0.65 0.00 CP2 4.29 418 -0.11
TCP2 0.64 0.65 0.00 TCP2 4.28 416 -0.11
T2 0.68 0.67 -0.01 T2 4.39 4.57 0.18
T5 0.60 0.60 0.00 T5 4.53 4.33 -0.20
P3 0.60 0.60 0.00 P3 4.52 4.35 -0.17
Pz 0.62 0.62 0.00 Pz 4.46 4,57 0.1
P4 0.62 0.62 0.00 P4 4.45 4.56 0.1
T6 0.66 0.65 -0.01 T6 4.28 4.26 -0.02
Po1 0.64 0.65 0.00 Po1 4.39 4.20 -0.19
Po2 0.67 0.67 0.00 Po2 4.23 4.10 -0.13
01 0.66 0.64 -0.01 01 4.47 4.46 0.00
0z 0.67 0.66 -0.01 0z 4.40 4.33 -0.08
02 0.67 0.68 0.01 02 5.11 4.68 -0.43

—+—Before EA —B—HT8 acupoint EA —o—Before EA —B—HT8 acupoint EA

. /\ A AT o Ao o/
R e

a/B value(pV)
B/0 value(uV)

Fol F2 F7 F3 F2 R4 FB FICLFIC2 T3 C3 C: C4 T4 TT1TCPLCPL CP2TCP2TT2 TS P3 Pz P4 T Pol Po2 O1 Oz O2 Fol Fp2 F7 F3 F2 F4 8 FICIFICZ T3 C3 Gz Ca T4 TTLTCPLCPL CP2TCP2TI2 TS P3 Pz P4 T6 Pol Poz 01 Oz 02

channel channel

Fig. 12. The changes of 8/ 6 values before and after EA treat-

Fig. 11. The changes of @/ 8 values before and after EA treat- ment

ment.
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Table 8. Changes of HRV on EA Treatment

The Effect of Electroacupuncture at Sobu(HT8) on the EEG and HRV

p-value
Parameters Before EA HT8-acupoint EA Non-acupoint EA
HT8 Non-acp
Mean-RR(ms) 846.39+146.51 883.7+130.56 869.1+138.59 0.000* 0.216
Mean-HRV (cycle/min) 72.82+11.72 69.31+£10.06 70.69+10.94 0.000* 0.163
SDNN(ms?) 43.62+14.71 46.6+13.89 48.87+13.7 0.07 0.007*
Complexity 0.66+0.19 0.71%£0.14 0.70+0.16 0.040* 0.228
RMSSD 29.53+15.76 34.67+15.14 32.75+15.41 0.000* 0.039*
SDSD 36.82+19.59 42.79+18.03 44.12+18.99 0.001* 0.001*
VLF(logms?) 6.43%0.75 6.63%0.67 6.63%0.72 0.085 0.158
norm LF(nu) 50.85+3.61 49.72+3.52 50.62+3.33 0.007* 0.683
norm HF(nu) 49.15+3.61 50.28+£3.52 49.38+£3.33 0.007* 0.683
LF/HF Ratio 1.05£0.15 1.00+0.14 1.03+0.14 0.008* 0.637
*p<0.05 (Wilcoxon signed ranks test), Mean*SD.
Mean-RR(ms) SDNN(ms2)
1200 70
* :
1000 60
% ] |
800
40
600
30
400
20
200 10
0 T 0 - ! | !
Before EA HT8-acupoint EA  Non-acupoint EA Before EA HT8-acupoint EA  Non-acupoint EA

*p < 0.05 (Wilcoxon signed ranks test)

Fig. 13. Change of Mean-RR.

Mean-HRV(cycle/min)
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T * -
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60
50
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0 .

Before EA

HT8-acupoint EA Non-acupoint EA

*p < 0.05 (Wilcoxon signed ranks test)

Fig. 14. Change of Mean-HRV.
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*p < 0.05 (Wilcoxon signed ranks test)

Fig. 15. Change of SDNN.
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*p < 0.05 (Wilcoxon signed ranks test)

Fig. 16. Change of Complexity.
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RMSSD
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*p < 0.05 (Wilcoxon signed ranks test)

Fig. 17. Change of RMSSD.

SDSD
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*p < 0.05 (Wilcoxon signed ranks test)

Fig. 18. Change of SDSD.
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*p < 0.05 (Wilcoxon signed ranks test)

Fig. 19. Change of VLF.

ASHTS) A A0 Qlote] ZAPgelrt PR AFgEIke
o ojufdit},
b¥e ARHIS) A A5 o] HAHOR At 32

vebiglom Fpl, Fp2, F7, B3, Fz, F4, F8, FICI, FIC2, T3,
C3, Cz, C4, T4, TT1, TCPL, T6, O1 AdefA] ol 9= 44
5 Blch g A Fells T3, CP2, TCP29olA ol Sl

71—_/_]\_7]. 01041:].
05K 25HTS) A3 A5 ol AR 02 72dbe AT

KOREAN JOURNAL OF

ACUPUNCTURE

norm LF(nu)

56
54 *
52
50
a8
26
a4
a2

Before EA HT8-acupointEA  Non-acupoint EA

*p < 0.05 (Wilcoxon signed ranks test)

Fig. 20. Change of norm LF.
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Fig. 21. Change of norm HF.
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Fig. 22. Change of LF/HF Ratio.
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