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Abstract

Objectives :

The purpose of this study was to examine the effects of auricular acupuncture at the Shinmun on patients with
dementia by using power spectrum analysis. Electroencephalogram(EEG) power spectrum show  site-specific and
state-related differences in various frequency bands.

Methods :

Study was carried out in 38 subjects.(31 patients with dementia and 7 normal people, 27 females and 11 males ;
mean age=75.9 years old). To know the effect of auricular acupuncture at the Shinmun in patients with dementia,
we measured electroencephalogram(EEG) of normal people and patients with dementia about 'before’, 'after’ and
"after 15 minutes’ giving auricular acupuncture at the Shinmun, and compared the brain wave(a, B, §, ©) of EEG
30 channels.

Results :

In the case of patients with dementia, in the power values of a(alpha) band at F4, FP2, FCZ, F8 FC4 channels
(p<0.05) during the Shinmun-auricular acupuncture treatment increased significantly. In B(beta) band, the power
values at T8 channel(p<0.05) during the Shinmun-auricular acupuncture treatment increased significantly. In &
(delta) band, the power values at F7, FP1, FZ, FP2 FCZ C4, FC4, CP4, T8 P7, P3, Ol, OZ 02, P4, P8
channels(p<0.05) during the Shinmun-auricular acupuncture treatment decreased significantly. In ©(theta) band, the
power values at Ol, OZ, O2channel(p<0.05) during the Shinmun-auricular acupuncture treatment decreased
significantly.

Conclusions :

Through these results, we concluded that auricular acupuncture at the Shinmun on patients with dementia could
have effect the functional mechanism of the cerebral cortex.
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Table 1. The demographic characteristics and
crosstabulation analysis

T2 A et X[ofet X p
A R 10289%)  4(57.1%)  7(22.6%)

H OOJR} 27(71.1%)  3(42.9%) 24(77.4%) 33170069

30 1(26%)  1(14.3%)  0(0.0%)
50CH  3(7.9%)  2(286%)  1(32%)

o4 60CH 5(132%) 2(286%)  3(9.7%)

7004 11089%) 1143%) 10@a o2 0004

80CH 14(36.8%)  0(0%)  14(45.2%)
90CH  4(10.5%)  1(14.3%)  3(9.7%)

| 38 7 31
« 1 p<0.05
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Table Il. The average values, standard deviation, individual change and significance
of a wave of the EEG from 30 channels on patients with dementia
before and 15 minutes after the sAinmun auricular acupuncture treatment.

iz} " 9 ZFEA}
(X]of2) AE A A7 152 5 ! P
= 28500 (5569) 29871 (5.236 ) 923 064
== 28,645 (5.745) 30016 (5837) -1.908 066
F3 31.339 (5.915) 31.887 (5.829) — 622 538
Fz 31742 (5.854) 32984 (5.601) 162 115
F4 31.065 (5.555) 32500 (5.143) 2007 045+
FP2 28516 (5779) 30210 (5.775) 2271 031+
=) 28.435 (5.256) 30597 (5.014) 2921 007+
FC3 31,677 (5731) 32758 (5.408) 1449 158
3 32.484 (6,008) 33210 (5.703) -978 3%
FCz 32074 (5.909) R758 (5.476) 2045 050
cz 32,855 (5.989) 33,935 (5.628) 1491 146
Pz 33839 (6.641) 34790 (6.257) 1254 219
c4 2081 (6.182) 33403 (5.784) 2047 050
FC4 31.661 (5735) 33,097 (5.262) 2200 036+
F17 28565 (5702) 29758 (5.339) 1550 132
7 27.984 (5210) 29.419 (5.023) -18% 076
TP7 31,097 (6.320) 2016 (6.275) 1,143 262
cP3 34,097 (6.842) 34645 (6.402) 738 466
CP4 33468 (7.008) 34.113 (6.735) - 803 48
P8 30823 (6.370) 30.887 (5.767) - 080 97
T8 28597 (5,687) 28710 (4.956) - 156 877
FT8 28726 (5,69) 29,613 (4873) 1340 190
p7 34661 (8.133) 35.306 (7.687) -77 473
P3 36403 (7.992) 37.000 (7.851) - 614 544
o 34,145 (7.946) 35726 (6.957) 1908 063
4 35726 (7.627) 35.903 (7.245) - 196 846
oz 33435 (7.520) 34242 (6.99) - 960 35
o2 34387 (8.082) 35532 (8.058) 1205 238
P4 35290 (7.356) 35206 (8.059) 060 953
P8 35258 (8.576) 35074 (8.235) ~016 987
* 1 p<0.05
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Table lll. The average values, standard deviation, individual change and significance
of B wave of the EEG from 30 channels on patients with dementia
before and 15 minutes after the shinmun auricular acupuncture treatment

oy i U ZFHA

(xloH=) X A 152 % t P
F7 21.016 (4.991) 21.823 (6.324) -1.111 275
FP1 19.468 (5.238) 19.403 (5.791) 137 892
F3 21.839 (5.914) 21.903 (6.515) -.104 918
Fz 20.710 (5.397) 20.984 (6.042) -613 544
F4 21.258 (5.756) 21500 (6.421) - 477 637
FP2 19.774 (5.620) 19.710 (6.019) 132 896
F8 21.113 (5.449) 21.806 (6.586) -1.199 240
FC3 22935 (5.835) 23371 (6.672) -59 556
C3 23.226 (5.501) 23.871 (6.307) -.962 344
FCZ 21.323 (5.100) 21.613 (5.849) -574 570
Ccz 22,048 (5.195) 22.113 (5.706) =127 900
CPz 21.581 (5.183) 21.661 (5.709) -.163 872
C4 22790 (6.579) 23290 (7.467) -910 370
FC4 22.806 (5.909) 22726 (6.877) 108 915
FT7 23.177 (6.369) 23919 (7.338) -939 355
T7 24774 (7913) 25548 (7.820) -.834 A1
TP7 22,081 (4.930) 22726 (5.237) -.948 351
CP3 22.439 (5.416) 22677 (5.890) -431 669
CP4 22.114 (6.832) 22581 (7.371) -.960 345
P8 22274 (6.559) 23.806 (8.035) -1976 057
T8 24.355 (9.369) 26.900 (8.698) -2.205 035+
FT8 24,081 (7.689) 25.081 (8.428) -1.235 227
p7 20.774 (4.825) 21613 (5.690) -1.391 175
P3 20.790 (4.683) 21.290 (5.606) -910 370
o1 25.129 (6.154) 26.323 (6.947) -1.504 143
Pz 21.177 (5.079) 21695 (5.732) -879 386
oz 25.113 (5.263) 26.645 (6.762) -1.943 061
o2 25.968 (6.781) 27.306 (8.142) -1.519 139
P4 20.935 (5.651) 21403 (6.271) -1.059 298
P8 20.516 (5.191) 21371 (6.781) -1.525 138
« 1 p<0.05

Table IV. The average values, standard deviation,

individual change and significance

of § wave of the EEG from 30 channels on patients with dementia before
and 15 minutes after the sAinmun auricular acupuncture treatment.

) o2 o madA

(xIoH=) XA A XA 158 & ! P
F7 19.065 (4.949) 17.516 (4.727) 2.881 007+
FP1 19.452 (4.659) 18.274 (5.431) 2.506 018+«
F3 15.871 (5.146) 15.177 (4.605) 1.185 245
Fz 15.984 (4.769) 14.726 (4.535) 2.469 019+
F4 16.242 (4.866) 15.306 (4.438) 1.876 .070
FpP2 19.710 (5.315) 18.484 (5.114) 2512 018+«
F8 18.532 (4.803) 17.113 (4.413) 1.547 132
FC3 14.824 (4.794) 14.258 (4.385) 850 402
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C3 14.839 (4.790) 14,081 (4.581) 1.422 .165
FCz 15.581 (4.848) 14.339 (4.386) 2511 018+
Cz 15.161 (4.684) 14.210 (4.318) 1.767 087
CPZ 14.935 (4.613) 14.016 (4.242) 1.777 086
Cc4 15.194 (4.939) 14.016 (4.337) 2.624 014~
FC4 15.661 (4.944) 14.258 (4.380) 3.017 005+
FT7 17.742 (5.031) 16.629 (4.701) 1.980 057
T7 17.419 (5.133) 15.984 (4.327) 1.968 058
TP7 16.210 (4.750) 15.048 (4.449) 1.809 .080
CP3 14.323 (4.668) 13.500 (4.173) 1.617 116
CP4 15.177 (5.057) 14.081 (4.664) 2.143 040+
TP8 16.806 (4.907) 15.855 (4.567) 1.590 122
T8 17.306 (5.256) 15.952 (4.901) 2.174 .038+
FT8 17.468 (4.940) 16.452 (4.703) 1.799 .082
p7 15.081 (5.027) 13.871 (4.562) 2072 047+
P3 14.516 (4.697) 13.032 (3.983) 2.601 014+
@] 14.097 (4.835) 12.403 (3.769) 2.988 006+
Pz 14.484 (4.451) 13,677 (3.955) 1.598 121
oz 14.403 (4.417) 13.000 (3.502) 2.491 019+
o2 13548 (4.817) 12.161 (3.553) 2.451 020+
P4 15.000 (4.761) 13.742 (4.359) 2.327 027+
P38 15,161 (5.134) 13.839 (4.400) 2.365 025+
* 1 p<0.05

Table V. The average values, standard deviation, individual change and significance
of © wave of the EEG from 30 channels on patients with dementia before
and 15 minutes after the sAinmun auricular acupuncture treatment.

omf e
(x|oi=) AE A XA 152 5 ! P
F7 31.355 (4.174) 30.629 (5.175) 1.750 090
FP1 32.226 (4.490) 32.194 (5.224) .081 936
F3 30.952 (4.682) 30.597 (5.464) 825 416
Fz 31.548 (4.465) 31.194 (5.302) 905 373
F4 31.452 (4.388) 30.935 (5.212) 1.447 158
FP2 32.355 (4.497) 32.081 (5.050) 856 399
F8 31.484 (4.098) 30.839 (5.095) 1.653 109
FC3 30.210 (4.745) 29.710 (5.419) 1.159 255
C3 29.516 (4.746) 28.903 (5.227) 1.542 133
FCZ 30.903 (4.292) 30.435 (4.973) 1.214 234
(074 30.048 (4.350) 29.758 (4.890) 877 387
CPz 29.597 (4917) 20.435 (5.245) 494 625
c4 29.726 (5.157) 20.548 (5.614) b2 605
FC4 30.290 (4.586) 30.097 (5.211) 473 640
FT7 30.484 (4.805) 29.710 (5.528) 1.715 097
T7 29.968 (5.183) 29.097 (5.571) 1.831 077
TP7 30.548 (4.991) 30.081 (5.456) 1.101 .280
CP3 29.065 (5.204) 28.823 (5.638) 646 523
CP4 29.500 (5.688) 29.065 (6.012) 1.477 150
TP8 30.662 (5.382) 29.645 (5.930) 1.679 104
T8 29.532 (5.199) 28,581 (6.014) 1.734 093
FT8 30.016 (4.721) 29.371 (5.657) 1.372 180
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P7 29.823 (5.231) 29.452 (5.936) .848 403

P3 28.484 (5.011) 28.274 (5.680) .551 .586

o1 27.097 (4.886) 26.145 (4.863) 2.372 024+

Pz 28.839 (5.361) 29.016 (5.681) -461 648

0z 27.468 (4.822) 26,532 (4.873) 2.189 037+

02 26.419 (5.216) 25.452 (5.421) 2.188 037+

P4 29.274 (5.138) 28.694 (5.889) 1.943 .061

P8 29.177 (5.481) 28.661 (6.184) 1.236 226

* 1 p<0.05
2 kot xofzel AHE ™, XA 158 , B 6§ 06 ¥HI Wske T wigtwe] A
5 Aolof| Cist 27} S/ H|m Ol“ Ao, Az Fo3 Aol UEhlA=
Ankr 3 Aol A A~ 158 $-9 %4 Ch(Table VI-IX).

(1) azto] W3}
Table VI. The independent t-test of the difference of the change value on normal
people and patients with dementia at a wave of the EEG from 30 channels
g 5 ZEEA

ot FHE Aol t P
F7 -1.786 (7.387) -1.371 (3.969) -.144 890
FP1 -1.000 (5.598) -1.371 (4.000) 206 838
F3 -2.214 (5.227) -0.548 (4.906) -.802 428
Fz -4.214 (9. 160) —1 242 (4.264) -.838 431
F4 -1.571 (6.174) 5 (3.812) -.076 .940
FP2 -0.143 (6.309) *1 694 (4.153) 809 424
F8 -2.429 (5608) -2.161 (4.120) -.145 885
FC3 -1.643 (5.836) -1.081 (4.151) -.300 766
C3 -2.000 (6.739) -0.726 (4.133) -.480 646
FCz -2.714 (6.707) -1.484 (4.040) -467 655
Ccz -6.429 (10.983) -1.081 (4.035) -1.269 249
CPz -1.929 (6.935) -0.952 (4.224) -.356 733
C4 -2.286 (6.244) -1.323 (3.598) -.3% .706
FC4 —1 643 (6.026) —1 435 (3633 -.120 905
FT7 29 (5.488) 94 (4.287) -125 902
T7 *2 929 (5.496) *1 435 (4.353) -.782 439
TP7 -0.500 (4.425) -0.919 (4.478) 224 824
CP3 -1.643 (5.970) -0.548 (4.136) -.582 .564
CP4 -2.714 (5.894) -0.645 (4.472) -1.043 304
TP8 -1.143 (4.767) -0.065 (4.475) -.569 573
T8 -3.571 (5.070) -0.113 (4.035) -1.956 058
FT8 -1.714 (5.007) -0.887 (3.685) -.502 619
p7 -3.429 (8.443) -0.645 (4.938) -840 429
P3 -3.571 (6.347) -0.597 (5.414) -1.274 211
O1 -4.357 (8.066) -1.581 (4.565) -.879 409
Pz -2.286 (5.957) -0.177 (5.031) -.969 339
oz -1.714 (5.187) -0.806 (4.676) -.455 652
02 -2.500 (5.212) -1.145 (5.292) -613 544
P4 -4.286 (7.659) 0.065 (5.987) -1.651 107
P8 -2.357 (6.866) -0.016 (5.510) -972 .338
« 1 p<0.05
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Table VI. The independent t-test of the difference of the change value on normal
people and patients with dementia at B wave of the EEG from 30 channels
He ¥ FFEA

Bt iz Ao t P

F7 0.143 (2.155) -0.806 (4.041) 598 553
FP1 0.714 (1.976) 0.065 (2.629) 613 544
F3 0.929 (2.168) -0.065 (3.468) 7122 475
Fz 0.786 (1.868) -0.274 (2.489) 1.057 298
F4 0.143 (2.135) -0.242 (2.825) 338 737
FpP2 0.786 (1.912) 0.065 (2.726) 661 513
F8 -0.571 (2.849) -0.694 (3.221) 092 927
FC3 1429 (1.813) -0.435 (4.072) 1.175 248
C3 0.786 (1.933) -0.645 (3. 733) 977 335
FCZ 0214 (2812 -0.290 (2.816) 428 671
cz 000 (2.082) -0.065 (2.822) 938 355
CPz 1214 (2.038) -0.081 (2.754) 1.168 250
C4 0.214 (2.736) -0.500 (3.061) 567 574
FC4 0.571 (2.207) 0.081 (4.160) 301 766
FT7 0.143 (2.561) -0.742 (4.401) 509 614
T7 2071 (5.143) -0.774 (5.170) -.600 552
TP7 -0.571 (2.405) -0.645 (3.791) 049 961
CP3 0.357 (2673) -0.239 (3.081) A72 640
CP4 0.071 (2.244) -0.466 (2.705) 488 628
TP8 -0.143 (3.262) -1.532 (4.317) 798 430
T8 1.643 (5.843) -2.545 (6.427) 1.580 123
FT8 1.143 (2.155) -1.000 (4.509) 1.217 232
p7 -0.714 (2.767) -0.839 (3.358) 091 928
P3 -0.286 (2.612) -0.500 (3.058) A7 865
O1 -2.286 (4.040) -1.194 (4.419) -.599 553
Pz 1.214 (2.099) -0.517 (3.277) 1.330 192
(0Y4 -1.071 (1.835) -1.532 (4.391) 270 789
o2 -1.286 (2.079) -1.339 (4.906) .028 978
P4 1,786 (3.839) 0.016 (1.763) 1.192 275
P8 0.214 (2.196) -0.855 (3.120) 856 398

p<0.05

(3)69+2] Wzt
Table VIl. The independent t-test of the difference of the change value on normal
people and patients with dementia at § wave of the EEG from 30 channels
o Y EFER|

bt e Aoz t P

F7 0.000 (5.346) 1.548 (2.993) -741 484
FP1 0.929 (3.047) 1.177 (2616) -221 826
F3 0.857 (2.545) 0.694 (3.257) 124 902
Fz 2214 (5.736) 1.258 (2.837) 429 681
F4 1.214 (2.999) 0.935 (2.777) 237 814
FP2 -0.571 (4.066) 1.226 (2.717) -1.439 159
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F8 2.286 (3.474) 1.419 (5.107) 425 673
FC3 0.143 (3.051) 0.566 (3.707) -.280 781
c3 0.857 (3.078) 0.758 (2.969) 079 937
FCz 1.571 (3.181) 1.242 (2.753) 278 782
Ccz 0929 (3.493) 0.952 (2.998) -018 .986
CPz 0.143 (3.051) 0.919 (2.881) -638 528
C4 1.214 (2.885) 1.177 (2.498) 034 973
FC4 1.071 (3.074) 1.403 (2.590) -29% 769
FT7 0.786 (3.850) 1.113 (3.130) -.240 812
T7 3000 (5.123) 1.435 (4.061) 878 .386
TP7 1.071 (4.056) 1.161 (3.574) -.059 954
CP3 0571 (3.074) 0.823 (2.833) -.209 836
CP4 1.786 (3.067) 1.097 (2.850) .570 572
TP8 1,643 (3.388) 0.952 (3.333) 494 624
T8 1643 (4.633) 1.355 (3.469) .186 853
FT8 0.500 (3.253) 1.016 (3.145) -390 69
p7 2571 (6.717) 1.210 (3.250) 523 618
P3 2714 (4.182) 1.484 (3.177) 874 .388
o1 3571 (5.357) 1.694 (3.156) 893 402
Pz 0.929 (3.020) 0.806 (2.810) 103 919
0z 1.929 (3.284) 1.403 (3.137) 397 694
02 2571 (3.823) 1.387 (3.151) 865 393
P4 3000 (5.099) 1.258 (3.011) 870 A13
P8 2.500 (4.717) 1.323 (3.113) .820 418
« 1 p<0.05

(4)0te] W3}
Table IX. The independent t-test of the difference of the change value on normal
people and patients with dementia at © wave of the EEG from 30 channels
g 3 ZEEA

ot iz Ao t P
F7 -0.429 (2.922) 0.726 (2.309) -1.139 262
FP1 -1.714 (4.786) 0.032 (2.217) -1.484 147
F3 -1.500 (5.679) 0.355 (2.395) -.847 427
Fz 0214 (2413) 0.355 (2.184) -.151 .881
F4 -1.643 (5.360) 0.516 (1.985) -1.050 332
FP2 -1.714 (5.139) 0.274 (1.783) -1.010 .349
F8 -1.000 (5.066) 0.645 (2.173) -1.372 79
FC3 -1.643 (5.475) 0.500 (2.401) -1.014 347
C3 -1.143 (5.273) 0613 (2.213) -.864 418
FCz -1.500 (4.743) 0.468 (2.145) -1.073 321
Cz -1.286 (4.795) 0.290 (1.843) -.856 423
CpPz -1.786 (5.589) 0.161 (1.818) -911 .396
C4 -0.714 (3.498) 0.177 (1.891) -.951 .348
FC4 -1.929 (5.3%) 0.194 (2.279) -1.020 344
FT7 -1.286 (4.751) 0.774 (2513) -1.639 110
7 0.714 (2.826) 0.871 (2.649) -.140 890
TP7 -1.357 (5.080) 0.468 (2.366) -1.456 154
CP3 -1.286 (5.057) 0.242 (2.085) -.784 461
CP4 -0.786 (4.471) 0.435 (1.642) -712 502
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TP8 -1.500 (4.950) 1.017 (3.372) -1.633 A1
T8 -1.000 (3.937) 0.952 (3.056) -1.449 156
FT8 -1.857 (5.528) 0.645 (2.618) -1.819 077
p7 0.643 (2.174) 0.371 (2.436) 271 .788
P3 0.143 (1.345) 0.210 (2.120) -.079 937
o1 1.000 (3428) 0.952 (2.234) .047 963
Pz -0.857 (3.976) -0.177 (2.143) -.639 527
oz -0.786 (4.889) 0.935 (2.380) -.907 396
o2 -0.071 (2.474) 0.968 (2.463) -1.008 320
P4 1.214 (3.882) 0.581 (1.664) 423 686
P8 0.357 (3.313) 0.516 (2.326) -.151 881
* 1 p<0.05
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Fig. 7. The change of the average at © wave of the EEG from 30 channels before, after and 15
minutes after the shinmun auricular acupuncture treatment on patients with dementia.
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