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Abstract

Objectives : The aim of this study was to examine the effects of electro-acupuncture(EA) at the
SP6(Sameumgyo)-GB39(Hyeonjong) on normal human EEG 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(LAXTHA Co,,
KOREA). 30 channel EEG study was carried out in 20 subjects (20 males; age=21.4+0.5 years).

Results : In a(alpha) band, the power values at F4 channels(p<0.05) during the SP6-GB39
acupoints treatment was significantly increased. But, the power values at Fz channel during the
non-acupoint treatment was significantly decreased . In f(beta) band, the power values at Fz, FTC1, T3
channels(p<0.05) was significantly increased during the SP6-GB39 acupoints treatment. In &(delta) band,
the power values at F4, C3, Cz, CP1, Pz channels(p<0.05) during SP6-GB39 acupoints treatment were
significantly decreased.

Key words : Eletroacupuncture, EEG, 5P6 (Sameumgyo), GB39 (Hyeonjong), Complexity, power spectrum
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Table 1. The average values and standard deviations of a wave of the EEG from 30 channels before
and after the EA treatment

a wave
Lead . . Wilcoxon
position Before non- After non- Before SP6-GB39 After SP6-GB39 signed ranks test
acupoint trestment acupoint treatment acupoints treatmentacupoints treatment Non SP6-
GB39
Fpl .4344+.1526 .4586+.1842 .1177i.1016 .1588+.1359 721 .139
Fp2 .2901+.1020 .2605+.1230 .0848t.6686 .0987+.0756 575 203
F7 .1057+.0403 .0934+.0475 .0409+.0230 0450+.0255 799 .333
F3 .2193+.0856 .1927+.0899 .0837+.0462 .0957+.0504 721 139
Fz .5442+.1288 .3685+.2100 .2336+.1599 .2843+.1343 047 .139
F4 .2406+.0787 .2098:+.0924 0917+.0504 .1101+.0534 721 037
F8 .3180+.1229 .3145+.1299 .0118+.0675 .1452+.0777 721 114
FTC1 .3754+.1113 345141260 .1477+.0729 .1737+.0723 .959 .333
FTC2 .20701.0766 .1847+.0729 0932+.0531 .1090+.0528 878 074
T3 4776+.1414 4511+.1423 .2253+.0871 .2589+.0970 .646 445
C3 .3714+.1235 .3135+.1062 .1573+.0739 .1685+.0732 .386 445
Cz .3667+.1167 312911203 . 1471+£.0702 .1661+.0705 .386 139
C4 .3998+.1083 .3722+.1182 2015+,0888 .2291+.0887 575 | 208
T4 .3040+.1233 29171122 .1447+.0709 .1610+.0810 .959 .386
TT1 .5424+.1270 4731+.1439 2733+.1110 2904+.1178 .139 199
TCP1 .1995+.0746 .1523+.0731 .0778+.0383 .0774+.0400 .059 .386
CP1 .4643+.1379 .3947+.1459 .1794+.0622 .1952+.0822 .169 .386
CcP2 4996+.1414 455211523 1975£.0971 .2261+.0874 508 445
TCP2 .1846+.1030 .1635+.0762 .0853+.0357 .0912+.0407 959 445
TT2 .1399+.1140 .1455+.0738 .0580+.0257 .0624+.0320 721 .386
TS .4506+.1300 .3670+.1608 .1904+.0970 .1833+.0940 .169 959
P3 .6405+.1139 .5939+.1354 . .3464+.1137 .3505+.1252 074 878
Pz 4237+.1407 .3662+.1325 .1575+.0612 .1768+.0740 .203 114
Péi .5958+.1365 .5693+.1752 .3007+.0962 .3296+.1140 646 445
- T6 .4497+.1571 4381+.1560 .2086+.0770 .2228+.0867 7199 646
Pol .6228+.1110 5572+.1705 .3134+.1145 .3250£.1318 241 .878
Po2 .6499+.1097 6114+.1624 .3373+.1201 .3503+.1236 575 878
O1 .5923+.1042 .5151+.1798 .2518+.0796 2796+.1141 .333 .508
Oz J7177+.0913 .6413+.1740 .4180+£.1394 4256+.1452 .333 878
02 B034+.1134 .5369+.1793 2741+.1183 .2840+.1063 241 B78

* p < 0.05 (Wilcoxon signed ranks test)
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Table 2. The average values and standard deviations of 8 wave of the EEG from 30 channels before
and after the EA treatment

B wave
Lead Wilcoxon signed
position Before non- After non- Before SP6-GB39|  After SP6-GB39 ranks test

acupoint treatment | acupoint treatment [acupoints treatment|acupoints treatment SP6-

Non | GR3g

Fpl .0671+.0230 .0894+.0230 .0546+.0426 .0793+.0479 093 028
Fp2 .0438+.0129 0481+.0104 0281+.0123 .0380+.0152 .594 074
F7 .0223+.0065 0188+.0041 024410173 0433+.0612 .646 .333
F3 0390+.0121 .0367+.0078 .0389+.0166 .0522+.0298 859 .139
Fz 0851+.0234 .1899+.2000 0796+.0343 .1065+.0281 .203 .037*
F4 0465+.0140 .0451+.0077 .0428+.0171 .0489+.0116 .959 114
F8 074410247 .0818+.0236 .0873+,0454 .0831+£.0481 445 .203
FTC1 .0822+.0370 .0769+.0138 0747+.0204 .1138+£.0719 7121 .047*
FTC2 0463+.0177 .0436+.0079 .0500+.0256 .0589+.0213 .445 .169
T3 .1469+.0724 .1284+.0340 .1426+.0650 .1972+.0710 .386 021+
C3 .0624+,0131 .0626+.0106 .0808+.0147 .0842+.0147 799 d14
Cz .0544+.0100 .0558+.0077 .0521+.0138 .0586+.0110 6486 .333
C4 .0849+.0233 0917+.0417 .0887+.0379 .0978+.0239 .508 445
T4 .0811+.0160 .0789+.0226 .1096+.0586 .1287+.0761 .508 .386
TT1 .1201+.0431 .1166+.0253 .1204+.0448 .1528+.0479 .878 114
TCP1 .0349+.0072 .0301+.0057 .0303+.0138 .0427+.0208 093 241
CP1 .0556+.0117 .0570£.0091 .0582+.0190 .0658+.0123 .285 .386
CP2 .0635+.0146 .0652+.0109 .0690+.0308 .0784+£.0149 .508 .203
TCP2 .0382+.0097 .0342+.0067 .0402+.0196 .0468+.0153 .333 .386
TT2 .0297+.0097 .0254+.0054 .0313+.0137 .0357+.0114 285 285
T5 .0586+.0139 .0616+.0131 .0601+.0190 .0716+£.0162 .508 139
P3 .0802+.0255 .0909+.0200 .1155+.0399 .1331+.0315 093 285
Pz .05141.0104 .0541£.0102 .0526+.0168 0576£.0110 139 .333
P4 .0859+.0203 .0839+.0164 .1162+.0467 .1278+.0338 959 445
T6 .0655+.0178 .0674+.0103 .0832+.0378 .1003+.0361 114 241
Pol .0698+.0217 0754+.0185 .0933+.0332 .1053:.0195 575 .333
Po2 0750+.0217 0795+.0182 .1145+.0409 .1235+.0285 .333 .386
o1 .0571+.0126 .0580+.0146 0702:.0243 .0766+.0127 799 .386
Oz .0643+.0156 0797£.0237 .1117+.0450 .1236+.0271 .139 285
02 0537£.0113 .0599+.0150 .0750+.0319 .0829:.0163 .333 241

* p < 0.05 (Wilcoxon signed ranks test)
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Table 3. The average values and standard deviations of & wave of the EEG from 30 channels before
and after the EA treatment :

8 wave
Lead Wilcoxon signed
position Before non- After non- Before SP6-GB39 After SP6-GB3% ranks test

acupoint treatment | acupoint treatment |acupoints treatment|acupoints treatment Sp6.

Non | Gpag
Fpl .1662+.0540 .18461.0674 .2173+.0578 .1968+.0569 445 Al4
Fp2 .0986+.0293 .0994+.0366 .1605+.0582 .1371+.0422 959 .169
F7 .0408+.0108 .0348+.0919 .0684+.0259 .0532+.0266 .169 .203
F3 .0779+.0321 .0815+.0328 .1019+.0206 .0944+.0289 878 .333
Fz .1741+.0659 .1790+.1032 .2316+.0678 .2486+.0777 .878 .285
F4 .0857+.0342 .0973+.0382 .1186+.0254 .1170£.0256 .285 .21
F8 .1282+.0387 .1353+.0390 .1774+.0399 .1593+.0347 646 241
FTC1 .1214+.0498 .1432+.0426 .1610+.0300 .1511+.0442 241 .333
FTC2 0761£.0341 .0838+.0283 .1027+.0215 .0975+.0308 445 575
T3 .1492+.0554 .1799+.0541 .1937+.0348 1865+.0491 | .333 445
C3 .1126+.0486 .1305+.0464 .12341.0257 .1248+.0462 .203 .445
Cz .1083+.0501 .1381+.0542 .1212+.0240 .1312+.0493 241 878
C4 .1441£.0582 . .1635+.0644 .1672+.0294 .1699+.0555 .386 575
T4 .1229+.0456 .1196+.0316 .1339+.0234 .1232+.0390 7199 .333
TT1 .1397+.0443 .1784+.0569 .1946:.0383 .1960+.0613 114 959
TCP1 0497+.0244 .0584+.0276 .0588+.0245 .0549+.0292 445 114
CP1 .0981+.0581 .1134+.0457 .1052+.0118 .1122+.0458 575 675
CP2 .1114+.0631 .1320+.0573 .1258+.0331 .1427+.0544 445 21
TCP2 .0583+.0245 .0600+£.0225 .0684+.0158 .0690+.0314 .959 445
TT2 .0383+.0147 .0389+.0112 .0467+.0146 .0479+.0257 959 .333
T5 .0808+.0332 .0881+.0292 .0990+.0279 0977+.0411 .386 241
P3 .1288+.0609 1372+.0785 .1974+.0346 .2062+.0679 878 818
Pz .0928+.0546 .1095+.0455 0990+.0155 .1080+£.0471 445 721
P4 .1425+.0764 .1678+.0808 .1977+.0430 2 106t.0663 121 333
T8 .0963+.0392 .1035+.0402 1188£.0218" 1253+.0453 575 | 799
Pol .1151+.0639 .1382+.0637 .1560+.0286 .1702+.0601 445 878
Po2 .1236+.0679 .1465+.,0722 .1817:.0418 .1996+.0663 .386 .386
01 .0858+.0461 .1145+.0562 .1149:.0219 .1193+.0441 .169 .508
Oz .1024+.0525 .1499+.0848 1847+.0656 .1906+.0704 114 878
02 .0851+.0476 .1096+.0538 .1345+.0565 .1317+.0473 241 799

* p < 0.05 (Wilcoxon signed ranks test)
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Table 4. The average values and standard deviations of § wave of the EEG from 30 channels before
and after the EA treatment

§ wave
Lead Wilcoxon signed
position Before non- After non- Before SP6-GB39 After SP6-GB39 ranks test
acupoint treatment | acupoint treatment |acupoints treatment|acupoints treatment SP6.
Nen | Gp3g
Fpl .3367+.1559 .2643+.1174 .5742+.1461 .5204+.1984 285 333
Fp2 B5717+.1127 .5899+.0988 1239+.0756 .7218+.0812 575 575
F7 .8332£.0425 .8511+.0452 .8617+.0449 .8490+.0997 .508 .878
F3 .6681+.0895 68741.0673 .71574+.0706 .7387+.0791 721 .203
Fz .1985+.1176 .1830+.1183 .4428+.2005 .3462+.1581 7199 114
F4 .6288+£.0842 6464 +.0589 .7354+.0693 .7091+.0662 721 .017*
F8 4871+.1354 .4623+.1000 .6257+.1124 .5987+.1263 721 .333
FTC1 .4293+.1102 .4321+.0912 .6009+.0927 5374+.1347 .959 114
FTC2 .6681+.0829 .68531.0501 .7436+.0666 7251+.0764 .878 .169
T3 .2109+.1456 .2336+.0998 .40891.1640 .3320+.1415 .285 .093
C3 4464+£.1279 .4919+.0646 .6444+.0857 .6077+.0932 .333 047"
Cz A4745+.1237 -.4920+.0787 .6714+.0722 .63731.0746 .959 047"
C4 .3745+.1058 .3614+.0738 5291+.1115 .4896+.0858 .878 .203
T4 .4962+.1520 .5039+.1000 .5903+.1203 .5658+.1143 .959 .386
TT1 .1906+.1182 .2271+.0858 .3867+.1533 .3317+.1430 139 445
TCP1 .7188+.0857 .7585+.0700 .8279+.0617 .8179+.0634 .169 285
CP1 .3836+.1282 .4340+.1145 .64861.0622 .6186+.0718 575 .037*
CP2 .3255+.1208 .3463+.1038 .5974+,1308 .54351,0745 721 241
TCP2 7214+.1129 .7407+.0672 .80051.0583 .7867+.0573 721 .169
TT2 7927+.1260 .1887+.0742 8592+.0419 .8490+.0492 .959 575
T5 4112+.1371 4811+.1367 6361+£.1155 6344+.0907 .169 799
P3 .1479+.0875 .1531+.0815 .3232+.1381 .2913+.1085 .333 721
Pz .4334+,1320 .46941.1007 .6829+.0605 6509+.0711 .878 022*
P4 1723+.1022 .1777+.0939 3752£.1403 .3200+.0968 508 445
T6 .3881+.1560 .3885+.1227 .5748+.09.58 © 5351.+0840 . .959 241
Pol .1915+.0836 2282+,1046 .4250+.1268 .3860+.0997 203 646
Po2 .1480+.0765 .1611+.0857 .3519+.1354 .3121+.0978 646 575
01 .2653+.1058 .3122+.1319 .5539+.0778 .5153+.0866 445 445
Oz .1106+.0754 .1322+.0862 .2697+.1238 .2456+.1092 .508 721
02 .2542+.1090 .2946+.1301 .5043+.0962 .4900+.0735 .646 799

* p < 0.05 (Wilcoxon signed ranks test)
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Figure 5. Topographical display of EEG activity within th & range due to EA
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