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Abstract

Objectives : The aim of this study was to examine the effects of Hwangryunhaedoktang Herbal
acupuncture at the PC6(Naegwan) on the EEG of normal human being by using power spectral
analysis.

Methods : EEG power spectrum exhibit site-specific and state-related differences in specific
frequency bands. In this study, power spectrum was used as a measure of complexity. 32 channel EEG
study was carried out in 11 subjects (11 males; age=27.8 years).

Results : In a(alpha) band, the power values at T3, TT1, CP1, TS5, Po2, O1, Oz channels(p<0.05)
during the PCé-acupoint treatment were increased significantly. In f(beta) band, the power values at
TT1, CP1, T5, P3, Po2, O1, Oz channels(p<0.05) during the PC6-acupoint treatment were increased
significantly. In 8(theta) band, the power values at T3, TT1, CP1, Po2, O1, Oz channels(p<0.05) during
the PCé-acupoint treatment were increased significantly. In §(delta) band, the power values at F4, T3,
CP1, O1, Oz, O2 channels(p<0.05) during the PCé6-acupoint treatment were increased significantly.

Conclusions : This results suggest that Hwangryunhaedoktang Herbalacupuncture at the PC6 is
significantly in ¢(alpha) band.
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Table 1. The Average Values of « Wave of the EEG from 30 Channels before and after the Herbal
Acupuncture Treatment.

a wave Wilcoxon
signed
Lead PCé6-Herbal acupuncture teatment ranks test
position Before Herbal After Herbal
acupuncture acupuncture PCs
treatment treatment
Fpl 0.092459 0.192627 0.534
Fp2 0.092165 0.187978 0.286
F17 0.080196 0.156630 0.091
F3 0.082082 0.178592 0.248
Fz 0.086141 0.194707 0.657
F4 0.084719 0.176858 0.248
F8 0.079956 0.154931 0.248
FTC1 0.075473 0.160217 0.213
FTC2 0.073951 0.153220 0.182
T3 0.058095 0.112995 *0.016
C3 0.080669 0.185499 0.328
Cz 0.084309 0.193532 0.374
C4 0.076865 0.170705 0.182
T4 0.060565 0.127237 0.5634
TT1 0.073049 0.148665 *0.010
TCP1 0.111690 0.240067 0.155
CP1 0.073656 0.178178 *0.010
CP2 0.072682 0.176917 0.091
TCP2 0.071086 0.155710 0.374
TT2 0.082077 0.158527 0477
T5 0.073124 0.162228 *0.021
P3 0.074364 0.182935 , 0.075
Pz 0.074123 0.181089 0.110
P4 0.070205 0.173102 0.155
T6 0.060310 0.138613 0.062
Pol 0.075768 0.188822 0.110
Po2 0.070121 0.175078 *0.003
01 0.074015 0.167879 *0.008
Oz 0.069236 0.160674 *0.004
02 0.071017 0.177812 0.050

* p < 0.05 (Wilcoxon signed ranks test)
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Graph 1. The changes of average values in ¢ wave of EEG before and after Herbal-acapuncture treatment.
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Figure 2. Topographical display of EEG activity within the » range due to PC6 Herbal-acupuncture
treatment.
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Table 2. The Average Values of 8 Wave of the EEG from 30 Channels before and after the
Herbal-Acupuncture Treatment.

B wave Wilcoxon
signed
Lead PCé6-Herbal acupuncture teatment ranks test
position
Before Herbal After Herbal PCs
acupuncture treatment acupuncture treatment
Fpl 0.214073 0.274867 0.424
Fp2 0.205720 0.229078 0.248
F7 0.178508 0.195429 0.110
F3 0.195445 0.220876 0.248
Fz - 0.207381 0.239078 0477
F4 0.195682 0.218658 0.328
F8 0.182400 0.193955 0.155
FTC1 0.181257 0.200934 0.182
FTC2 0.177319 0.192223 0.155
T3 0.139076 0.149975 0.075
C3 0.199114 0.229569 0.286
Cz 0.219853 0.248345 0.182
C4 0.189346 0.212177 0.131
T4 0.150437 0.172203 0.657
TT1 0.177289 0.190530 *0.021
TCP1 0.284878 0.315158 0.213
CP1 0.204003 0.221071 *0.006
CP2 0.200226 0.218839 0.062
TCP2 0.175345 0.195235 0.328
TT2 0.178995 0.208686 0.657
TS5 0.194100 0.205215 - *0.021
P3 0.206526 0.227072 *0.041
Pz 0.201176 0.224082 0.091
P4 0.193214 0.214460 0.110
T6 ~0.167924 0.174986 0.062
Pol  0.215512 0.233536 0.050
Po2 0.207653 0.217369 *0.004
01 0.204603 0.209428 *0.004
Oz 0.194091 0.200743 *0.004
02 0.213955 0.233055 0.062

* p < 0.05 (Wilcoxon signed ranks test)
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Graph 2. The changes of average values in # wave of EEG before and after Herbal-acupuncture
treatment.

<PCs before § Map> <PC; after § Map>

Figure 3. Topographical display of EEG activity within the # range due to PCs Herbal-acupuncture
treatment.
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Table 8. The Average Values of 8 Wave of the EEG from 30 Channels before and after the
Herbal-acupuncture Treatment.

0 wave Wilcoxon
signed

Lead PCs-Herbal acupuncture treatment ranks test

position Before Herbal After Herbal

acupuncture acupuncture . PCs
treatment treatment

Fpl 0.092459 0.100308 0.286
Fp2 0.092165 0.104535 0.374
F7 0.080196 0.084583 0.091
F3 0.082082 0.090960 0.286
Fz 0.086141 0.098822 0.534
F4 0.084719 0.090407 0.110
F8 0.079956 0.086049 0.374
FTC1 0.075473 0.081437 0.213
FTC2 0.073951 0.078860 0.248
T3 0.058095 0.058619 *0.026
C3 0.080669 0.092959 0.477
Cz 0.084309 0.093801 0.424
c4 0.076865 0.083135 0.091
T4 0.060565 0.065236 0.248
TT1 0.073049 0.075519 *0.033
TCP1 0.111690 0.123328 0.477
CP1 0.073656 0.078056 *0.013
CP2 0.072682 0.078499 0.213
TCP2 0.071086 0.077681 0.424
TT2 0.072077 0.080519 0.374
TS - 0.073124 0.077580 0.075
P3 0.074364 0.081403 0.248
Pz 0.074123 0.080814 0.131
P4 - 0.070205 0.078063 0.374
T6 0.060310 0.062394 0.075
Pol 0.075768 0.083763 0.213
Po2 0.070121 0.074192 *0.021
01 0.074015 0.073651 *0.006
Oz 0.069236 0.069057 *0.003
02 0.071017 0.075572 0.075

* p < 0.05 (Wilcoxon signed ranks test)
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Graph 3. The changes of average values in 6 wave of EEG before and after Herbal-acupuncture
treatment.

<PC¢ before 6 Map> <PCg¢ after 6 Map>

Figure 4. Topographical display of EEG activity within the 8 range due to PCs Herbal-acupuncture
treatment.
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Table 4. The. Average Values of §  Wave of the EEG from 30 Channels before and after the
' Herbal-acupuncture Treatment.

8 wave Wi_lcoxon
Lead PCsé-Herbal acupuncture treatment rafilin et‘ist

position Before Herbal After Herbal

acupuncture acupuncture PCe
treatment treatment

Fpl 0.043653 0.045159 0.248
Fp2 - 0.042828 0.047693 0.328
F7 0.037822 0.037636 0.091
F3 0.035507 0.037101 0.213
Fz 0.035979 0.039425 0.534
F4 0.037700 0.037038 *0.041
F8 0.038423 0.040295 0477
FIC1 0.033946 0.034367 0.213
FTC2 0.032786 0.033285 0.213
T3 0.026867 0.025446 *0.021
C3 0.034532 0.033638 0.534
Cz 0.034759 0.036869 0.374
C4 0.033106 0.033796 0.091
T4 0.028204 0.028140 0.062
TT1 0.033649 0.033176 0.050
TCP1 0.044552 0.050453 0.657
CP1 0.031594 0.031519 *0.026
CP2 0.031196 0.031883 0.155
TCP2 0.031866 0.032872 0.213
TT2 0.032134 0.033685 0.328
T5 0.032597 0.033628 0.131
P3 0.032212 0.033646 0.213
Pz 0.031282 0.032356 0.182
P4 0.030170 0.032104 0.374
T6 0.027198 0.026772 0.110
Pol 0.032749 0.035307 0.286
Po2 0.030125 0.030231 0.062
01 0.032566 0.030452 *0.016
Oz 0.029563 0.028401 *0.033
02 0.030488 0.030161 *0.041

* p < 0.05 (Wilcoxon signed ranks test)
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Graph 4. The changes of average values in & wave of EEG before and after Eletroacupuncture
treatment.
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Figure 5. Topographical display of EEG activity within the & range due to PCg treatment.
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LH2HPCe)2| &ANEY AE0| EEG wistof nixi= &3

o= A9 J% FARE)7T A= Yot
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AAZA AL UTT G&5E 5 Uk N
= A ddudele AFAE 658 o
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=
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oM B-UEY

A B EBRED, AE(09E), 42%, YHE
etdE), AFBC0HE), A, AAFA
(OETLE), BEAEM) S ASEA .

A9 714 ural7] g AP Wy
Yoz FY9 g2 AFAEC] HE of
3 AFE AFstS gick. 2 oby B A
7k AP ke VAR z+zbo] Ao uhg-
e HAAQ Huto] Mg Bugh =22 gl
£ AAolth

ojo B Ao +EZFHEH YE2A
71Z3gHe] SR Fote TWRIE 59
shE WARSHRERB)Y 585: du3
A AEJA T FAYST FHE A&
€ o ¥7j5ol ojm3 sy Yojyp=stE A
7] 918 349 K A2 & +HES o
29 EY B4 A=yt

2HEY BALE AA G olHE Fajo HE
o] A3 & AA TR G90E Aso Fut
& AES gotdts Wyo s Huils Bulo)
ofUe} FAlEOF AR FolME Fe
ASEHE Yotk e I 5 IH0.2 ~
3.99 Hz), 9 54 ~ 7.99 Hz), » 5H8 ~ 12.99
Hz), £ 318 ~ 30 Hz)E FE3}o] EAis}o]
i 22§94 dE AFAE 9o

e T AAH o2 F7lehe Aol FHRAE=
g T3, TT1, CP1, T5, Po2, O1, Oz %$joj A
A4 Ue@E<0.05) F718 EgrHTable 1)
(Graph 1) (Figure 2).

ol W& A JAHMA(ELLH) BF
o] 7N (RMEF) I B AZTGRFSU N I &
Hol ASE A 5+ A2 FAUANAAT A%
of tt88 & AL AAEH= Rojth

£ 5= TT1, CP1, T5, P3, Po2, O1, Oz ¥9¢]
AN FoJ3Hp<0.05) F71E E g ctiTable 2)
(Graph 2) (Figure 3). gWt3og p o= Bt

g AV 13 A o X AAolA FHH
3t verdctn g a ok 2y 3AE
o AHelNE AERA ¥ F|SHTR )
A3 gehD.
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ph 4) (Figure 5).

¢ 3= yolo] TA ol ¥ Fol Uehdth
a8y, o n YPA JFs 2] WA
A BuElEs Aoz yiFon, JFSEEY
FE7t Yodl ¢ urh AA veua JFEE
29 ¥Erl Eow go| Uehdcin sgch
dutroz 4w Azel ¢ 3he A4 gy
Aol 7YEE Aoz AZED, Al
IL-1

(Interleukin-1), GHRH(Growth hormo-
ne releasing hormone), GH(Growth hormo-
ne), CCK(Cholecystokinin), Leptin, SS(Somato-
statin), IGF-1(Somatomedin)%2] Hu]¢} 27t
FHoz @ao) Y. AF Yl FAY
=g of3 A2 AFo) g ate] Wt 9R
AzZol Ho AT dixude] & F=
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£do] Polxw oler #Y ¥ & AN
AoA dFP=l &
T8 g2 AgolA ol F

Wil o

CPl, Po2, 01, Ozo| A f9lgt &77F AU
(Table 3) (Graph 3) (Figure 4).
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