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Objective : The aim of this study was to examine the effects of electroacupuncture(EA) at the PC6
(Naegwan) on nomal humans using power spectrum analysis,

Methods : Electroencephalogram(EEG) is a multi-scaled signal consisting of several components of
time series with different dominant frequency ranges and different origins. EEG power spectrum exibit
site-specific and state-related differences in specific frequency bands. In this study, power spectrum
was used as a measure of complexity. 30 channel EEG study was carried out in 8 subjects (8 males;
age=21.4+0.5 years).
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Results : We found that the power values of the alpha wave at F7 channel (P<0.05) were highered
than during the acupuncture treatment, and the power values of the delta wave at TCPI, CPl, TCP2,
TS5 channels(P<0.05) were lowered than during the acupuncture treatment. However, the comparison
with that before and after the treatment shows no significant differences in all channels,

Eletroacupuncture, EEG, PC6 (Naegwan), Complexity, power spectrum.
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Table 1. The average values and standard deviations of alpha wave of the EEG from 30 channels before

and during the EA treatment.

Lead position

@ wave

Before acupuncture treatment

After acupuncture treatment

Wilcoxon signed

ranks test

Fpl
Fp2
F7
F3
Fz
F4
F8
FTCI
FTC2
T3
C3
Cz
C4
T4
TT1
TCP1
CPl1
CP2
TCP2
T2
TS
P3
Pz
P4
Té
Pol
Po2
0l
074
02

0.28997300+0.17403310
0.18403288£0.10917251
0.089102625+0.047969522
0.17015688+0.081969259
0.31585275+0.16494076
0.18842350+0.087471922
0.24212025+0.083462810
0.28524188+0.13721901
0.16515500+0.065953061
0.29014413+0.13879110
0.26950525+0.12490347
0.26592213£0.10666909
0.33673688£0.11875511
0.17281313£0.081520804
0.36358262+0.12340113
0.14569150+0.075079696
0.3601051320.16333533
0.43091600+0.16999009
0.14657300+0.078293190
0.12183488+0.067001891
0.36951588+0.13052904
0.54595700+0.18929620
0.34709725+0.15541015
0.45095025£0.20411738
0.4149261320.180063 16
0.5744681320.19584062
0.54574575£0.20275036
0.55976438+0.20583435
0.646350750.20149705
0.54648150+0.20182750

0.2561512520.17712954
0.14812900£0.11035772
0.065915625+0.047197080
0.12755563£0.076551324
0.22215638+0.14000230
0.14038825+0.079116068
0.21524675£0.11030160
0.251312000.13035001
0.12973338+0.066231484
0.27574325£0.14027116
0.22369200+0.10286032
0.21794713£0.11784137
0.3033302520.11741297
0.14354662£0.077270537
0.31096975+0.13119571
0.12348538+0.065873081
0.30205900£0.13556698
0.34157000+0.15899011
0.11830375£0.063824432
0.09015750+0.055989486
0.26899300+0.12886071
0.45246800+0.16973198
0.27695125£0.12995026
0.39624700+0.17955904
0.30730763+0.16235616
0.47382375£0.18778701
0.44948312£0.18371335
0.42771625£0.19986485
0.53693213+0.21138647
0.42269537+0.20846997

0.889
0.208
0.036*
0.208
0.069
0.093
0.779
0.779
0.123
0.889
0.327
0.327
0.575
0.069
0.161
0.401
0.327
0.161
0.093
0.050
0.069
0.263
0.401
0.674
0.093
0.208
0.208
0.208
0.401
0.263

p < 0.05 (Wilcoxon signed ranks test)
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Figure 2. The changes of the average values of
a wave of the EEG before and after the EA

reatment. The position of changes of the

average values of a wave of the EEG
after the EA treatment

Table 2. The average values and standard deviations of beta wave of the EEG from 32 channels before
and during the EA treatment.

B wave Wilcoxon signed

Lead position

Before acupuncture treatment

After acupuncture treatment

ranks test

Fpl
Fp2
F7
F3
Fz
F4
F8
FTClL
FTC2
T3
C3
Cz
C4
T4
TT1
TCP!
CPi
CP2
TCP2

0.081294500+0.043988464
0.05264362510.024161666
0.029103750+0.098262422
0.046856375+0.011579366
0.085030000+0.030998253
0.056221875+0.013480523
0.095518625+0.025480540
0.10830050+0.032142283
0.061849250+0.012428217
0.16157875+0.10310565
0.082280125£0.013391551
0.075719750+0.018589486
0.12131363+0.018645357
0.11369100£0.050856635
0.14819663+0.051423791
0.051072125£0.011106328
0.068024250+0.015129340
0.087563125+0.025563805
0.058896375+0.018582317

0.10379788+0.039191830
0.057973625+0.024315620
0.029488125+0.010149399
0.047968625+0.0092977698
0.084570375£0.020760093
0.057523000£0.013110582
0.11054075£0.023436075
0.12022713+0.036719170
0.0630943750.015804405
0.15505063£0.079080182
0.078041000+0.015802529
0.074990875+0.016001945
0.12071738+0.024350338
0.099521375+0.052223025
0.14725963£0.051712096
0.0462828750.011946638
0.074445375+0.017861154
0.0883720000.017265388
0.054834375+0.01 7875549

0.050
0.263
0.674
0.889
0.779
0.889
0.263
0.263
0.779
0.389
0.161
0.575
0.889
0.263
0.889
0.263
0.161
0.674
0.327
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. B wave Wilcoxon signed
Lead position
Before acupuncture treatment After acupuncture treatment ranks  test
T 0.049667625+0.019325596 0.0477852500.018682402 0.161
TS 0.072068875+0.016132175 0.075864875+0.020576935 0.674
P3 0.110244250.041712123 0.12161700+0.029224051 0.327
Pz 0.069820250+0.020607014 0.070573000+0.017001420 0.674
P4 0.10781025+0.033701636 0.12080938+0.031034566 0.093
Té6 0.0873015000.023200793 0.097400750+0.023800447 0.161
Pol 0.089136125+0.036306194 0.10383775£0.019738334 0.093
Po2 0.092163125+0.031477093 0.11080625+0.029658090 0.050
0l 0.066689875+0.024658665 0.073910000+0.014496553 0.208
0z 0.086475000+0.037149600 0.10338825+0.028990903 0.327
02 0.066702125+0.022310185 0.074232000+0.017114191 0.093
ote e
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Figure 3. The changes of the average values of
# wave of the EEG before and after the EA
treaiment.

Figure 4. The changes of the average values of
6 wave of the EEG before and after the EA
treatment.

Table 3. The average values and standard deviations of theta wave of the EEG from 32 channels before

and during the EA treatment.

f wave

Wilcoxon signed

Lead position

Before acupuncture treatment After acupuncture treatment ranks test
Fpl 0.14738763+0.051110043 0.14452338+0.080038362 0.889
Fp2 0.091505375+0.032673598 0.07672275040.042626515 0.208
F7 0.048981125+0.016365997 0.040248500+0.020693124 0.208
F3 0.076000375£0.030571761 0.070015000+0.023110874 0.779
Fz 0.14257550+0.070569716 0.13377313+0.067103424 0.327
F4 0.088112000+0.026420241 0.086072375+0,037133317 0.889
F8 0.14917025+0.048795199 0.13503275£0.056054179 0.484
FTCI 0.13028213+0.051056067 0.13829950+£0.051890429 0.575
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§ wave Wilcoxon signed

Lead position

Before acupuncture treatment After acupuncture treatment ranks test
FTC2 0.084671875+0.028464677 0.078400125£0.028064598 0.674
T3 0.13997388+0.062558343 0.14054375+0.060229802 0.484
C3 0.10680450+0.039105365 0.1107260020.039934358 0.674
Cz 0.11494475:0.038266394 0.12200638+0.047517526 1.000
C4 0.15734188+0.061032798 0.16548775+0.066391333 0.779
T4 0.10200738+0.038804622 0.093432625+0.045117132 0327
TTI 0.14795425+0.058425662 0.14784687+0,059561498 0.575
TCPI 0.055000875+0.022806244 0.055782125+0.018940134 0.779
CPl 0.085360875+0.047897491 0.098540000+0.035796674 0.575
CP2 0.11143313£0.051107531 0.12567338£0.053054039 0.484
TCP2 0.061897250+0.022694835 0.062201125+0.031095384 1.000
TT2 0.052222625+0.022684413 0.048385500+0.026969095 0.484
T5 0.085265125+0.050058770 0.080747375+0.029063901 0.889
P3 0.13660713+0.080186369 0.15547925+0.072112068 0.401
Pz 0.089728125+0.044503080 0.095810500+0.040280030 0.889
P4 0.13296825+0.068527887 0.14963612+0.071372660 0.484
T6 0.11124375+£0.054525363 0.11420550£0.062554210 0.779
Pol 0.10865475+0.071725243 0.12720688+0.067093754 0.401
Po2 0.11653613+0.068623955 0.14186738+0.082184186 0.674
0l 0.087504500+0.061266293 0.098594250+0.051471205 0.889
Oz 0.11151925£0.082861180 0.1345432520.080239035 0.575
02 0.085730500+0.050476291 0.093933500+0.050247041 1.000

Table 4. The average values and standard deviations of delta wave of the EEG from 32 channels before

and during the EA treatment.

Lead position

Wilcoxon signed

Before acupuncture treatment After acupuncture treatment ranks test
Fpl 0.26842913+0.13718065 0.1863491340.16188433 0.237
Fp2 0.45025663+0.13578178 0.4238273820.13476183 0.176
F7 0.79594963+0.074030451 0.81442525£0.058384514 0.128
F3 0.62769488+0.10873314 0.64287325+0.075675201 0.612
Fz 0.11670100+0.053189335 0.1075002510.087319936 0.398
F4 0.56055225+0.067999172 0.58837075+0.071350040 0.499
F8 0.39453650+0.10014457 0.38739013+0.10567642 0.735
FTC1 0.33671463+0.078346122 0.35000413+0.11473107 0.866
FTC2 0.63769525+0.069001777 0.65830963+0.064568061 0.398

3
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d wave

Lead position

Wilcoxon signed

Before acupuncture treatment After acupuncture treatment ranks  test
3 0.18433738+0.12912135 0.1730018820.13239327 0.398
C3 0.48928988+0.091836241 0.53428550+0.089842500 0.237
Cz 0.47234713+0.10485697 0.48429450+0.071468628 1.000
C4 0.32749763+0.076280683 0.3398413840.094734280 1.000
T4 0.501973370.12477203 0.53247088+0.13818181 0.176
TTI 0.19064425+0.10377438 0.18962238+0.11657565 0.735
TCP! 0.65329513+0.13259848 0.71599688+0.090939224 0.043*
CP1 0.30815725+0.084454765 0.41091200+0.080864902 0.043*
CP2 0.28188125+0.088263593 0.35229725£0.092707052 0.063
TCP2 0.683013630.084847264 0.71238475+0.080052615 0.028*
T2 0.72286675+0.092182580 0.74509088+0.077515736 0.128
TS 0.38470650+0.11747302 0.46337338+0.11441605 0.018*
P3 0.11375350+0.046774996 0.14723925+0.084181124 0.398
Pz 0.38901138+0.12440765 0.46212125+0.080705068 0.176
P4 0.13489388+0.049875014 0.17385600£0.060643082 0.091
T6 0.30352512+0.10758819 0.34939725+0.11628797 0310
Pol 0.13516038+0.059242793 0.19237713£0.078857888 0.237
Po2 0.122215130.043046362 0.17089813+0.083662330 0.091
0] 0.23440388+0.10456231 0.35687050+0.15965819 0.128
0z 0.081977125+0.00.071226 0.13165088+0.10534552 0.499
02 0.21822225+0.073752841 0.31096875£0,12125551 0.091

*: p < 0.05 (Wilcoxon signed ranks test)

Power

- Durin

e T
NATAv Vi A R

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

Channel

Figure 5. The changes of the average values of
& wave of the EEG before and after the EA
treatment.

The position of changes of the
average values of & wave of the EEG
after the EA treatment
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