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A fMRI study on the cerebral activity induced by
Electro—acupuncture on Taichong(Liv3)

Ha Chi-hong, Lee Hyun, Lim Yun-kyoung, Hong Kwon-eui,
Lee Byung-ryul’ and Kim Yeon-jin"

‘Deptartmet of Acpuncture & Moxibustion Meridian
College of Oriental Medicine, Dae~Jeon University
“"Deptartmet of Diagnostic Radiology Hae—-Hwa Hospital,
Dae-Jeon University

Objective - Recently, many studies have showed the evidences of the effect of the acupuncture treatment
through scientific methods. One of these methods is functional MRI. We performed electro—acupuncture on Liv3
and observed the change of brain activation using fMRI.

Methods : To see the effect of electro—acupuncture stimulation on Liv3, the experiment was carried out on 12
healthy volunteers, using the gradient echo sequence with the 3.0T whole—body MRI system(ISOL). After the
needle insertion on right Liv3, 2 Hz of electric stimulation was given for 30 seconds, repeated five times, with 30
seconds’ intervals. The Image analysis including motion correction, talairach transformation, and smoothing was
done with SPM99.

Results : 1. Group averaged brain activation induced by bilateral electro—acupuncture stimulation on Liv3
activates Brodman Area 6, 13, 18, 19, 22, 31, 39, 44.
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Brodman Area 4, 6, 9, 19, 36, 37, 39.
activates Brodman Area 2, 3, 6, 9, 10, 22, 40, 42, 43.

activates Brodman Area 6, 18, 19, 28, 30, 31, 35, 37.

Key words : Liv3, fMRI, electro—acupuncture

2. Group averaged brain deactivation induced by bilateral Electro—acupuncture stimulation on Liv3 activates
3. Group averaged brain activation induced by unilateral(right side) electro—acupuncture stimulation on Liv3
4. Group averaged brain deactivation induced by unilateral(right side) electro—acupuncture stimulation on Liv3

5. Brain region activated by motor stimulation activates Brodman Area 4, 6, 13, 19, 42.
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Table 1. Brain Region Activated by Unilateral
Electro-acupuncture Stimulation on Liv3(7aichong)

Brain Activated  Brodmann Crggi?i}rna‘,f& e
Region Area — y 7 score

Precentral Gyrus of T Y

Frontal Lobe BA6 64 —20 46 6.37

Postcentral Gyrus of e

Parietal Lobe BA40™" =58 —26 54 5.73

Middle Frontal Gyrus Se.

of Frontal Lobe BA9™ -58 14 40 3.8

Supramarginal Gyrus

of Parietal Lobe BA40" —44 —42 36 533

Lt. Postcentral Gyrus of BA4Y™ —62 -12 14 59

Parietal Lobe

Postcentral Gyrus of T )

Parietal Lobe BA43 50 ’ 18 441
Precentral Gyrus of -

Froneal Lt BA22 54,1, 2. 6,381
Inf. Frontal Gyrus  BA45" -58 24 20 4.04
Sub—Gyral of .

Cerebrum BA46 40 40 4 3.80
Inf. Frontal Gyrus  BA44™ 46 40 2 359
Precentral Gyrus of

Frontal Lobe BA44 60 4 8 3.56

Rt. Precentral Gyrus of —
e BAG™ 54 -6 8 35l

Precentral Gyrus of  paga 55 12 g 326

Frontal Lobe

Brain Deactivated ~ Brodmann C&}ﬁiﬁ’;& i
Region Area Xy gz Seore

Inf. Occipital Gyrus BA19™ —40 -80 -6 4.65

Extra—Nuclear of * -30 =32 8 4.12

Sub—lobar
Lt Med. Frontal Gyrus BA6™ =12 -6 58 4.1l

Precentral Gyrus of a4
Frontal [obe BA4 40 =14 56 3.62

Precentral Gyrus of vee o W0 g
Froncal Lobe BA6 34 —-18 64 333

Sub—Gyral of

Frontal Lobe i 22 -28 30 393
Sub—Gyral of .

Rt Frontal Lobe BA4™ 20 -20 56 3.65
Med. Frontal Gyrus BA6™ 14 4 54 429
Parahippocampal ; ot
Gyrus of Limbic Lobe 34 -18 -12 341
P<0.001

" : Not Found Area of Talairach Level and nearest GM

™ : Area of Talairach Level

™" : Not Found Talairach Level but Area of nearest GM

"1 No data Area of Talairach Level but Found Area of
nearest GM

Fig. 1-1

Table 2. Brain Region Activated by Unilateral
Electro—acupuncture Stimulation on Liv3(7aichong)

= Talairach
Brain Activated Brodmann ~ coordinates 1~

Region Area Xy g score

Middle Frontal Gyrus BA6™ -36 -2 64 3.74
Superior Frontal Gyrus BA6™™ -4 0 70 322
Postcentral Gyrus of — pag™ 54 -3¢ 48 441

Lt. Parietal Lobe
Inf. Frontal Gyrus BA9™  -56 12 24 3.08
{3gmen ok, dnkesior : —4 =68 —10 2.89
Inf. Frontal Gyrus ) 48 46 2 401

Superior Frontal Gyrus BA6™" 18 18 64 547

Postcentral of
Postcenteal Grus of gy 52 -16 48 359

Postcenral Gyrus of  ppp 44 -24 48 298

Inf. Frontal Gyrus BA9™ 40 10 26 3.23
Superior Frontal Gyrus BA6™ 6 6 66 3.14

Rt.

Brain Deactwated Brodmann cfg%{,"act}és t—
Region Area Xy g score

Superior Frontal Gyrus BA9™  -22 46 32 430

Lt. Precentral of o
Precentral Gyrus of — pag™  —s2 0 36 404

Precentral of 5
Precentral Oyrus of - ppg™ 62 -2 40 405

Precentral Gyrus of " .
Rt. Frontal Lobe BA6 46 -2 38 435

Precentral Gyrus of  pag~ 55 o 44 393

Frontal Lobe

Inf. Frontal Gyrus BA44” 60 6 20 3.79
P<0.005

" Not Found Area of Talairach Level and nearest GM

" : Area of Talairach Level

"**: Not Found Talairach Level but Area of nearest GM
"**: No data Area of Talairach Level but Found Area of nearest GM
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Table 3. Brain Region Activated by Unilateral
Electro-acupuncture Stimulation on Liv3{7aichong)

Table 4. Brain Region Activated by Unilateral
Electro-acupuncture Stimulation on Liv3(Taichong)

Brain Activated Brodmann Cﬂﬁ,‘-ﬁaﬁg -
Region €a X y 7 ore
Tuber of Post. Lobe -44 -64 -24 633
Culmen of Anterior Lobe -40 -54 =26 5.27
Cerebellar Tonsil of a0 A4
Post. Lobe 38 —44 -38 553
Transverse Temporal o a0
Lt Gyrus BA41 40 -34 10 472
Sub—Gyral of Parietal e an
Lobe BA40 32 -38 46 4.63
Insula BAIZ™ —-46 -14 16 4.17
Superior Temporal Gyrus  BA41™ -58 -16 6 3.76
Postcentral Gyrus of .- _
Parietal Lobe BA43 68 =16 18 3.79
Superior Parietal Lobule _
of Parietal Lobe BA7 26 -68 56 5.87
Rt Inf, Parietal Lobule  BA7™™" 46 —66 46 552
Superior Parietal Lobule BA7™ 38 -70 52 S5.13
Superior Frontal Gyrus BA6™ 32 -4 70 5.11
Middle Frontal Gyrus BA6™ 40 0 66 4.54
Brain Deactivated ~ Brodmann c{ﬁﬁ‘iﬁfactlgs t-
Region Area Xy g score
Cingulate Gyrus of o
Limbic Lobe BA24 6 8 30 447
Lt Declive of Post. Lobe "+ —14 -80 —20 424
Quneus of Occipital Lobe BA17™ -12 -82 6 3.4l
Lingual Gyrus of - —en
QOccipital Lobe BAIS 10 -80 -10 4.84
Culmen of Anterior Lobe BAI8™™ 10 -64 -10 3.78
Sub—Gyral of Temporal . _ _
Rt. Lobe 36 —24 8 4.44
Paracentral Lobule of - _
Frontal Lobe BA6 10 =28 56 420
Med. Frontal Gyrus BA6™ 6 —-16 68 4.13
Superior Temporal Gyrus  BA38™™ 40 20 -34 3.80

Brain Activated Brodmann crgglﬁiiﬁ’:t};s t—
Region Area X y 7 sore
%‘;‘r’lf"‘ Temporal  pasg 34 16 38 317
Superior Frontal Gyrus BA6™ -10 10 70 3.97
Sub—Gyral of Parietal . od
Lt Lobe 24 =54 28 5.70
Sub-Gyral of Frontal e
Lobe BA9 30 30 24 4.09
Middle Frontal Gyrus  BAIO™ -32 38 22 4.08
Inf. Temporal Gyrus  BA20™ 34 -2 -36 3.64
Rt. Middle Frontal Gyrus BAIO™ 38 50 4 564
Middle Frontal Gyrus BAIO™ 48 48 12 468
Brain Deactivated  Brodmann cggiﬁ}ﬁiactlés t—
Region Area Xy g seore
Superior Parietal Lobule BA7™ -32 —64 54 543
Middle Occipital Gyrus BAI8™ -24 -98 6 3.73
Cuneus of Cerebrum  BA17™" -20 -90 4 34l
Ero%ceuneus of Parietal BAT® =20 =56 54 619
Precuneus of Parietal o
It Lobe BA7 30 60 42 6.15
Declive of Post. Lobe  BA37"™" -42 —64 -16 5.62
Middle Frontal Gyrus of oy
Occipital Lobe BA19 32 —62 14 556
pubGyral of Temporal -y g+ 35 _g6 19 3.98
Post. Cingulate of T
Limbic Lobe BA30 18 =58 16 4.44
?ggé-Gyral of Frontal 30 26 24 46l
Superior Temporal - _
Gyrus BA38 52 6 —-14 423
Sub—Gyral of Temporal _ _
Lobe 4 -32 4 403
Rt Superior Frontal Gyrus  BA6™ 22 0 64 4.02
Cingulate Gyrus of . _
Timbic Lobe BA24 4 2 32 399
Subcallosal Gyrus of _
Frontal Lobe BA34 10 2 -14 395
Middle Frontal Gyrus BA9™ 38 50 28 3.88
Inf. Frontal Gyrus BA47™ 18 10 -22 4.19

P<0.001

"+ Not Found Area of Talairach Level and nearest GM

" Area of Talairach Level

™ : Not Found Talairach Level but Area of nearest GM

™ :No data Area of Talairach Level but Found Area of

nearest GM
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" . Area of Talairach Level
™" : Not Found Talairach Level but Area of nearest GM
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»
4) &K 4 Table 6. Brain Region Activated by Unilateral
BREAN H7)so] BAFHY BY= F= Electro-acupuncture Stimulation on Liv3(Taichong)
Brodmann Area 6, 9, 10, 38¥% 3 10, 209 Brain Activated  Brodmann CTalai.féCtgs t-
o2 veigen), ¥r)so] 84 Aste 29ie 3% Region Area —3™y 7 _sore
Brodmann Area 7, 17, 18, 19, 30, 37#3} 5 poseental Gmusof g g 54 79 518
6, 9, 24, 34, 38, 47HCE U}t Table 4>. {,nofstse!f;gelmarlovuleof C 24 64 -38 670
Postcentral Gyrus of — pajz~ 50 -2 2 544
5) BBE 5 Lt, [t Ventricle of -l 4 24

ﬁ%goﬂkl 3‘47]%0] %’S‘ﬂ% ‘?"ﬂ% i}é Extra—Nuclear of
o Sub—lobar -28 -8 18 419
Brodmann Area 37¥3# %5 11, 21, 37Hio® Cingulat ¢
- A el Holn zl= gineulate Gyrus of - pazy™ _16 16 34 496
deiton, ¥rlkel 84 Aste ¥9x %5 Fo

} Sub~Gyral of Frontal . _ _
Brodmann Area 19¥13 £ 6, 21, 24, 41¥H°% LobeGyr 2 -6 30 404

2 hehskticTable 5. Cingulate Oyrus of ;50 46 28 529
Precuneus of Parietal  ppzp 19 —56 32 412
Table 5. Brain Region Activated by Unilateral g, Sl)ﬁnen of Anterior . 12 =50 -14 526

Electro-acupuncture Stimulation on Liv3(7aichong) Precuneus of Paritdl  prr 16 s 5o 48l

Brain Activated  Brodmann czcﬂ?liiﬁiact}és t- Cl mg-llate Gyrus of  pass™ g —44 26 444
Region Area Xy 7 seore T :
Sub—Gyral of Occipital Brain Deactivated  Brodmann iy t—
Lt [gbeGYf oricipial a3yt -44 60 -8 537 Region Area xcoord;natesz score
Middle Frontal Gyrus  BAII™ 36 50 —10 7.06 Middle Frontal Gyrus  BA6~ —30 26 56 404
Middle Frontal Gyrus  BAIl™ 46 46 -12 6.63 Precentral Gyrus of  pac o _4  ag
Rt. Sub-Gyral of Temporal BA3T™ 34 -5 —6 562 Frontal Lobe 3.83
Lobe : Inf. semi-lunar lovule -« 230 62 —40 540
Middle Frontal Gyrus BA21” 54 -28 -2 5.12 of Post. '

Brodiann Talairach - Lt Superior Temporal Gyrus  BA39™ -58 -62 24 522
Brain Deactivated Region = - —Y@Q@Yﬁiﬁz—score Sgﬁ?tramﬂnalGYMOf BA39™ -46 -56 30 3.75

Fusiform Gyrus of BAIG™ -26 —52 —10 10.88 Inf. Frontal Gyrus BA9™ -50 18 20 417

Occipital Lobe Middle Frontal Gyrus BA46™ -44 34 18 3.92
Lt. Sub~Gyral of Temporal . -38 -18 -10 3.94 Middle Frontal Gyrus BA46™ -52 32 14 368
Lobe . Cuneus of OCC|pltal BAIS" 6 -T2 18 649
Caudate Head -6 4 0 367 Lobe .
TMidd]e FronTtal Gyzs BA2IT 62 -38 0 436 ) &*ggm of Occipital  pay» 6 —gp 10 647
ransverse Iempor: A _ { A
Gyrus BA"H 52 =24 10 427 lde'}%lﬂ?ulmcyms of BAIS" 24 -6 4 642
Rt. Pons 0 -24 =20 417 Precentral Gyrus of "
ﬁnt%nor C&]gﬂate of BA24"” 4 28 20 374 Frontal Lobe BA6 50 0 4 376
mpiC ’

- P<0.0001
Med Frontal Gyrus  BA6 4 710 48 336 ) :Not Found Area of Talairach Level and nearest GM

P<0.001 .- Area of Talairach Leve]
.. Not Found Area of Ta]auach Level and nearest GM Not Found Talairach Level but Area of nearest GM
: Area of Talairach Level No data Area of Talairach Level but Found Area of
*»+ : Not Found Talalrach Level but Area of nearest GM nearest G
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Table 7. Brain Region Activated by Unilateral 6) BEBE 6
Electro-acupuncture Stimulation on Liv3(7aichong) wEEd A ¥7)so] gAY B =
=
Brain Activated Region Brodmann Iﬂxfm‘:h?&“;‘essct&e Brodmann Area 7, 13, 32913} & 7, 23, 314
grecgltr?}ogyrus o BAc  —e4 -0 46 428 Oi Uebton, H7lgol 43 Astd §v F
ron : =
Eosmeritﬁ], bgyrus of B -5 - 56 3 % Brodmann Area 6, 9, 39, 46%3% $3 6,
arieta :
Inf. Parietal Lobule ~ BA40™ =56 -36 50 393 17' 18, 19922 YErgtKTable 6>.
Postcentral Gyrus of
P BAZ”  -62 -4 14 600
Postcentral G f . P
L bareal Lobe . BABT 48 -14 16 458 2 Sk R RISEEE BLASE #LS Group
Superior T |
‘;Eg;‘%ff Conone BA22 -48 =20 4 436  Average
Inf. Frontal Gyrus BA™  -46 10 24 3.6l Group averageold H7]%0] 8Ase BI=
Postcentral Gyrus of ~ pase —64 —18 36 40 il e
})afneft’al'm?embl BAD a8 3 4 3si #= Brodmann Area 2, 3, 6, 9, 22, 40, 42, 43
nt. Panetal ule - - . - _
Rt Middle Frontal Gyrus ~ BAI0™ 48 48 12 464 e 456, I0M2R UEhgow, H7)so] 84
" Superior Frontal Gyrus  BA6™ 18 14 64 379 A3E Rt #F= Brodmann Area 6, 18, 19,

Brain Deactivated Region

Brodmann Talairach coordinates

t—

Area X Y 7 score
Precentral Gyrus of BA6™"  —46 —16 64 346
Frontal Lobe :
fulform Grus of — pAlg™  —26 52 -10 549
Lt. Cuneus of Occipital Lobe BA18™ -2 =74 6 3.35
Parahippocampal Gyrus s —1g - -14 404
EgsgeCmgulate of Limbic pasy g g4 14 346
ngi)ceuneus of Occipital pas; 94 —76 26 463
pub=Gyral of Occipital gz 43 —48 -10 425
Eg{))gGyral of Temporal 34 -2 -8 42
Parahl% campal Gyrus pase™ 26 -24 -8 403
Eiggg‘frﬁfem of B 60 4 34 400
Rt Middle Occipital Gyrus BAI8™™ 30 -80 -10 3.96
ingual Gyrus of BAIS™ 20 -8 -8 355
fuiform Gus of - palg™ 36 -70 -12 327
Middle Occipital Gyrus BAI9™ 28 -8 10 3.92
Lingual Gyrus of ’ 2% -64 0 366
Post Cingulate of Limbic gzp 24 -0 12 356
Cuneus of Occipital Lobe BAI8™ 4 -74 20 338
P<0.001

" " :No data Area of Talairach Level but Found Area of nearest

"+ Not Found Area of Talairach Level and nearest GM

" Area of Talairach Level

: Not Found Talairach Level but Area of nearest GM
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31, 3587 9= 6, 18, 19, 28, 30, 31, 37O =2
YeEbttK Table 7.

3. K& Ml RIgEeF & {EFSH ALREE
1t

1) #E# 1

wEEAA H7lsol B4 ¥He FH
Brodmann Area 19, 30, 39913} $& 6O
veten, Hrlgo] 84 Astd A+ F
Brodmann Area 93} $% 8, 1022 UEh
Y<Table 8, Fig. 2-1, 2—-2>.

o (I
FU e

e

2) #EE 2

HEEAA HIlFol Edstd FH= FH
Brodmann Area 18, 1993} $2 1102 Vel
on ¥7)50] 84 Astd 9+ #35 Brodmann
Area 3, 4, 9, 45W13} 95 6, 35WCE YEhRTH
<Table 9>.
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3) BERE 3
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Table 8. Brain Region Activated by Bilateral
Electro—acupuncture Stimulation on Liv3(7Taichong)

Table 9. Brain Region Activated by Bilateral
Electro—acupuncture Stimulation on Liv3(7aichong)

Brain Activated Brodmann crggl?iij?gés Brain Activated Brodmann c&ﬂg};ﬁé
Region Area X y gz seoe Region Area Xy g Seore
Middle Frontal Gyrus e Middle Frontal Gyrus of w g
of Temporal Lobe BA39 42 -60 18 446 Temporal Lobe BA39 42 —60 18 446
Middle Frontal Gyrus Wb Middle Frontal Gyrus of S
Lt of Occipital Lobe BA39 48 -70 14 420 Lt. Occipital Lobe BA39 48 =70 14 4.20
Middle Occipital Gyrus BA19™ -48 -80 14 3.53 Middle Occipital Gyrus BAI9™ -48 -80 14 3.53
Sub—Gyral of Temporal s Sub—Gyral of Temporal i e
Lobe BA30 22 =54 18 383 Lbe BA30 22 -54 18 3.83
Rt. Med. Frontal Gyrus BA6™" 8§ -10 70 483 Rt. Med. Frontal Gyrus BA6™" 8 -10 70 483
Talairach Talairach

Brain Deactivated

; Brodmann coordinates b=
Region v v 7

Area X Y Z score

Brain Deactivated

4 Brodmann  coordinates  t-
Region

Area Xy g Score

Lt. Middle Frontal Gyrus BA9™ -3¢ 26 30 3.78

Lt Middle Frontal Gyrus BA9™ -34 26 30 378

Middle Frontal Gyrus
Middle Frontal Gyrus

Cerebellar Tonsil of
Post. Lobe

Middle Frontal Gyrus BA8™ 38 22 42 425
Middle Frontal Gyrus BAS"™ 2236 40 359

BAIO™" 26 58 18 5.5
BAIO™ 30 56 6 3.85

Rt. 34 —44 -34 480

Middle Frontal Gyrus BAI0O™ 26 58 18 5.05
Middle Frontal Gyrus BA10™" 30 56 6 3.85

Cerebellar Tonsil of
Post. Lobe

Middle Frontal Gyrus BAS™ 38 22 42 425
Middle Frontal Gyrus BAS™ 22 36 40 359

Rt.

-

34 -44 -34 480

P<0.001

*: Not Found Area of Talairach Level and nearest GM

"+ Area of Talairach Level

. Not Found Talairach Level but Area of nearest GM

""" :No data Area of Talairach Level but Found Area of
nearest GM

P<0.005

" : Area of Talairach Level

™" : Not Found Talairach Level but Area of nearest GM

"""+ No data Area of Talairach Level but Found Area of
nearest GM

Brodmann Area 3, 18, 19, 24, 31, 3993} 5
5, 7,13, 17, 18, 30, 3722 Yo, H7]F
o] &4 A58 %29+ #Z Brodmann Area 10%
3 $2 6, 7, 807 JYEPYTKTable 10>

4) #ERE 4

#EEANA H7)Fo] BA4stE Fe HAS
Brodmann Area 7, 18, 19913} 9= e 2 el
on, ¥7)50] 84 AstE ¥4+ F5 Brodmann
Area 13, 30, 36, 40, 46¥13} 9= 18, 30, 31, 36
HOE YERdtKTable 11

195



KiE(Liva) S BEREOl IMRIY BEEY b0l DIXl: K

Table 10. Brain Region Activated by Bilateral
Electro-acupuncture Stimulation on Liv3(7aichong)

Table 11. Brain Region Activated by Bilateral
Electro—acupuncture Stimulation on Liv3(7aichong)

Brain Activated Brodmann C&%ﬁg& t- Brain Activated Brodmann ngl?]}?:tgs
Region Area — vy 7 score Region Area — v 5 score
X Y 1Z X Y 17
Declive of Post. Lobe =20 -60 -20 5.09 Sub—Gyral of Temporal BAIO™ =36 =72 10 403
Middle Occipital Gyrus BA19™ =30 -86 20 4.95 Lobe — i ‘
Middle Occipital Gyrus BAIS™ —24 ~80 6 490  p, Superior Parietal Lobule BA7™ 24 —66 56 375
Sub-Gal of Parietd g 3y 4 49 465 pub~Gyral of Occipil gy g g9 g0 -2 357
0
Sub—Gyral of Parietal o e Inf. Occipital Gyrus  BAI§™™ -38 -82 -10 3.27
[ Lobe BASI™ 18 =30 44 412 pNGadle Frontal Gmrus  BA6™ 36 0 62 3.7
E{,’,‘,%‘i‘ia‘fofe"ms of BA24™ -10 10 40 392 Brain Deactivated ~ Brodmann ng%ljﬁft}és t—
Middle Occipital Gyrus  BAI9™ —-34 -78 4 3.87 Region Area Ty y 7 score
Sub-Gyral of Cerebrum BAI9™ -34 -52 0 3.8 Culmen of Anterior g -
Middle Frontal GYrUS BA39"’ -38 ~56 8 3.64 Lobe BA30 8 42 8 48l
of Temporal Lobe ' Culmen of Anterior BA36™ =36 —40 —-24 3.13
Sub—Gyral BAI9™ -32 -4 0 340 ;obe | Gy of '
- ostcentral 5 0 w4
Ef,lﬁfus of Occipital  pay7™ 10 —94 8 4.06 1. Darietal Lobe BAIZ™ 46 -22 22 310
Extra—Nuclear of 0 2 -4 394 Inf. Parietal Lobule ~ BA40™ -48 -30 24 3.05
Sub-lobar : Inf. Frontal Gyrus BA46™ 38 36 4 3.45
Putamen 20 2 2 359 Claustrum of .
=30 24 12 344
Extra-Nuclear of - Sub~lobar
Sub~lobar BAB™ @ -0 2 3% Midbrain —6 -12 -14 316
Insula ; 34 -14 10 351 Sub-Gyral BA30™" 26 -52 2 371
Rt pub~Gyral of Parietal  pa7 15 —46 58 388 fal. Ventricle of BA30™ 28 —64 8 353
Sub—Gyral of Occipital _ _ Lentiform Nucleus
Lobe BAI8 34 -68 4 3.87 of Sub—lobar 24 10 6 3.67
Sub—Gyral of Occipital 5y _ Lentiform Nucleus
Lobe BA37 38 =52 -10 3.28 of Sub~lobar 20 14 -2 283
Middle Occipital Gyrus BA30™ 28 -76 8 337 Extra—Nuclear of 34 =22 -2 359
Postcentral Gyrus of BAS™ 22 —42 68 347 Sub—lobar '
Parietal Lobe ' Claustrum of 36 14 -4 289
Brain Deactivated Brodmann Talairach t— Bit. Sub-lobar .
Region Area 7XcoordeatesZ score %ggbe&ﬁ%nsﬂ of 8 —-52 -36 345
Lt. Superior Frontal Gyrus BA10™ -28 56 24 4.4 gggtebellar Tonsil of 24 —44 —36 327
Middle Frontal Gyrus BA6™ 40 6 54 391 Cun.eus of Occiital .
Med Frontal Gyrus ~ BA6™ 10 -28 72 3.98 Lobe P BAI8 2 -% 10 313
Middle Frontal Gyrus BA8™™ 52 24 40 4.67 -
Rt. Sub-Gyral of _
Superior Parietal Lobule  BA7™™* 26 -60 64 462 Temporal Lobe BASI™ 20 -64 24 293
Precuneus of Parietal _ Parahippocampal _ _
Lobe BA7 6 —64 62 3.56 Cyrus of Limbic Lobe BA36 20 —40 8 338
P<0.001 P<0.001

" Not Found Area of Talairach Level and nearest GM
" : Area of Talairach Level
™ : Not Found Talairach Level but Area of nearest GM

"™ No data Area of Talairach Level but Found Area of

nearest GM
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"™ :No data Area of Talairach Level but Found Area of
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Table 12. Brain Region Activated by Bilateral Table 13. Brain Region Activated by Bilateral
Electro-acupuncture Stimulation on Liv3(7Taichong)  Electro—acupuncture Stimulation on Liv3(7aichong)

Brain Activated Brodmann nglﬁliﬁ':& t= Brain Activated Brodmann c&}ﬁiﬁﬁg =
Region Atea —~ v 5 score Region Area —<— v & score
X Y 7 X Y 7
Superior Parietal Lobule BA7™" -36 -52 66 441 Superior Temporal Gyrus BA38™™  -36 14 -42 321
Superior Parietal Lobule BA7™" -30 -60 60 381 Declive of Post. Lobe ' ~10 -68 =16 3.78
Middle Occipital Gyrus BAI9™ =38 -90 14 585 Culmen of Anterior Lobe  ~ -2 =58 =10 276
Extra—Nuclear of . 2% - Precentral Gyrus of gy
ﬁeaedtimi;n o 36 18 2 534 Frontal Lobe BA6 22 =20 62 347
iddle Frontal Gyrus v_ad Lt.
Lt of Temporal Lobe ~ BAIY" —# -8 22 518 Precentral Grus of - pag —p4 -0 50 31
Middle Frontal Gyrus — pajg  _36 -74 22 476 Superior Frontal Gyrus  BAS™  —18 38 32 344
of Temporal Lobe .
Sub—Gyral of B -2 -4 18 390 Med. Frontal Gyrus BAS™ -10 38 36 342
Temporal Lobe Tea T ' Sub—Gyral of Frontal .o
Superior Temporal Gyrus  BA29™ =50 =36 14 4.89 Lobe BAIS. -2 0 18 34
Medulla ) 0 -32 =36 3.80 gggfbeﬂ(l)&%nsil of . U 50 -3¢ 332
B acear of BAB™ 4 4 -2 537 Insula BAIZ" 32 -4 12 3M
Inf. Frontal Gyrus BA4s™ 62 22 8 476 Superior Frontal Gyrus BA9™ 20 40 32 313
. Precentral Gyrus of - gag 50 -5 10 433 p Comlae Gmusof gy 6 36 307
" Superior Temporal Gyrus  BA22™ 50 0 -2 3.99 Superior Frontal Gyrus  BAIO” 30 48 22 3.02
S o T M1z 20 36l Postcental Gyrus of g~ g ~18 26 396
Inf. Frontal Gyrus BA44™ MT] 14 - 12413 Cm%ulate Gyrus of BA" 8 -6 34 357
Brain Deactivated Brodmann 2 ?lniract t= - :
Region Area ‘% score Brain RDegctlvated Bro}{lrmann c'gg}%liﬁiactgs t-
egion ea gy SCOIe
Hota Lo > BAET -3 -0 52 5 S of T e B~ 957
Lt %}l(t))n[ﬁyﬁ}bgf : BAE™ -3¢ -~12 42 483 SDlép?rior ?a;iemlllf}?eule 3277 -36 —54 64 430
clive of Post. 377 42 =56 -22 343
Sub-Goral of BA4O" =34 -38 48 501 Precuneus of Parietal Lobe BA19” =20 —82 42 450
Superior Occipital Gyrus  BAI9™ 36 -80 30 544 Precuneus of Parietal Lobe BA7™ ~ -18 -74 34 3.6
Precuneus of Parietal Lt Uvula -8 76 -34 446
Lobe BAI9™ 26 -74 38 Sl Superior Parietal Lobule BA7” =32 -50 58 430
Cuneus of Occipital Lobe BAI8” 20 -84 24 490 Middle Occipital Gyrus BA19™ -44 -78 16 4.25
Supenor Parietal Lobule BA7™ 28 —54 46 529 Superior Temporal Gyrus BA39™ —60 -62 14 4.11
Culmen of Anterior Lobe BA37"™" 32 -48 -18 462 Middie Occipital Gyrus BAI9™ 52 -68 8 438
. ﬁ“};‘f‘gfo"g‘fg’;ﬁf"e gﬁg?,'" ﬁ “]“2’ ':‘lg 232 Middle omﬁ?ml cﬁﬁs BA9™ 46 -T6 14 407
1ade rron : Middle Frontal Gyrus ~ BA9™ 38 14 40 406
Precentral Gprus of - gag 36 16 34 414 Middle Occipital Gyrus BAI9™ 30 -84 10 391
Middle Frontal Gyrus ~ BAI0™ 3¢ 50 6 456 Rt Declive of Post. Lobe ) 34 -66 -22 358
Inf. Occipital Gyrus ~~ BAI9™ 36 -78 -4 448 Uvula 16 -78 -26 354
%gge—Gyral of Temporal pasz 5o 56 —10 430 .};“égg%rgl%oy%‘é of BA3T™ 48 -2 -12 4.79
Pr f Parietal
P<0.001 [oiuneus of Fanietal B 12 -66 66 4.8
Not Found Area of Talairach Leve! and nearest GM P<0.005
... Area of Talairach Level " : Not Found Area of Talairach Level and nearest GM
: Not Found Talairach Level but Area of nearest GM * . Area of Talairach Level

™" . No data Area of Talairach Level but Found Area of nearest ':: :Not Found Talairach Level but Area of nearest GM

GM ™" : No data Area of Talairach Level but Found Area of nearest GM
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Table 14. Brain Region Activated by Bilateral
Electro—acupuncture Stimulation on Liv3(7aichong)

: . Talairach
Brain Agtwated Brodmann coordinates -
Region Area X 7 7 o
Declive of Post. Lobe ’ -10 -68 -16 447
Declive of Post. Lobe ’ -14 -62 -20 391

Cul of vermis of Anterior
Lobe BA1S -2 -64 -4 330

BAI§™ -28 -70 20 446
BA39™ -26 -58 24 376
BA3I™ -24 -50 24 339

Sub—Gyral of Temporal
Lobe

Sub—Gyral of Temporal
Lobe

Sub—Gyral of Parietal
Lobe

Lt Middle Occipital Gyrus BAI9™ -36 -76 0 3.95
Extra—Nuclear of . % -
tr I\ % -16 2 39
Superior Temporal Gyrus BA22"™ -50 -2 -4 379
Insula BA22™" 46 -12 4 325
Extra—Nuclear of

BAIZ™ -4 -4 16 372

BAI9™ -36 -56 10 3.64

Middle Frontal Gyrus .

of Temporal Lobe. -3 -4 6 358
Precentral Gyrus of
Frontal Lobe
Precentral Gyrus of
Frontal Lobe

Sub—lobar
Sub—Gyral of Temporal
Lobe

BA22™" 56 4 6 422

BA44™ 62 10 10 4.09

Precentral Gyrus of _
Rt. Frontal Lobe BA6 50 -4 6 398

Extra—Nuclear of .
Sub-lobar 32 =22 10 398
Extra~Nuclear of .
Sub—lobar 6 0 -6 381
Med. Frontal Gyrus BA6™™ 8 -10 68 417
Brain Deactivated Brodmann ;gglﬁ‘ﬁ;& t—
Region Area Xy 7 sore

Precentral Gyrus of -
Frontal Lobe BA4 40 -12 50 4.80

L Precentral Gyrus of BA4”™"  -48 -=10 58 454

- Frontal Lobe
Culmen of Anterior Lobe BA36™ -38 -40 -24 472
BA36™" -32 -34 -26 393

-

Culmen of Anterior Lobe
Culmen of Anterior Lobe 24 -48 =20 4.04
Middle Frontal Gyrus  BA6™ 50 14 44 400
Middle Frontal Gyrus ~ BA9™ 38 14 38 356
Middle Frontal Gyrus BA9™ 42 10 32 329
Declive of Post. Lobe ~ BA19™ 38 -66 -16 3.88

Fusiform Gyrus of BA37" 48 -64 —-12 3.66

Temporal
BA39™" 46 -68 16 3.59

Rt.

=

Middle Frontal Gyrus of
Occipital Lobe

P<0.001

"+ Not Found Area of Talairach Level and nearest GM

" Area of Talairach Level

" : Not Found Talairach Level but Area of nearest GM

™" : No data Area of Talairach Level but Found Area of nearest GM
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5) #E#E 5

wEEAA Hrlsol BAHsE FHe IS5
Brodmann Area 7, 19, 29, 31¥3} $= 6, 22,
25, 44, 45¥02 JERton, Wr)go] 84 A3}t
9 #9+ 33 Brodmann Area 6, 40913 $= 7,
9, 10, 18, 19, 3722 YePttikTable 12>

6) #EE 6

wEEAN HIsol AP R S5
Brodmann Area 4, 6, 8, 9, 13, 3843} 92 1, 9,
10, 13, 24W1o= Jehton, ¥r]go] 4 Astd
9+ #% Brodmann Area 7, 19, 36, 37, 39911}
+% 7,9, 19, 37, 39822 UePdtKTable 13>.

4. K& A REsF KEEEE B Group
Average

Group averagelAl 7|50 EAstd F9A&
3= Brodmann Area 13, 18, 19, 22, 31, 393
+5 6, 22, 449108 Yoy, W7ol 84 A
3l ¥-9)+= #Z= Brodmann Area 4, 36¥1 ¢
6, 9, 19, 37, 39 27 UElttiKTable 14>

Table 15. Brain Region Activated by Motor Sti-
mulation on Liv3(7aichong)

Brain Deactivated  Brodmann czgifiiil;?zft}és

Region Area <y g o
Precentral Gyrus of . ap
Frontal Lobe BA6 36 =20 72 10.79
Precentral Gyrus of BAE" =36 24 60 918

Frontal Lobe
Lt Transverse Temporal
* Gyrus
Superior Temporal
Gyrus
Fusiform Gyrus of
Occipital Lobe

P<0.0001
™ Area of Talairach Level

BA42" -62 -14 14 596
BAI3" 48 -20 6 447

BAI9" -36 -80 -18 4.42
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5. ERIRIELRF BERAE #ML2l Group Ave-
rage

wEEAA H7)se] #AdstE F9: IS
Brodmann Area 4, 6, 13, 19, 421122 YERtt
<Table 15>.

v. 2 #

RigS ABR RMETY BRE o, RE
] Aulst YT MIT ABES T K
B colrt glon o) BAoln TS /g
Gol & #4 ATV, =8, Fie - wH' N
A ERIEE NB TR SMETXE o2 8
o feikol AfESl Mgk LTS EImEITS) fEAT
BAS Bou, AWAW WNEE¥% ETE K B
A, g & 5 24 e SES BN #iee Ul
UI, EFAAE Hi— HeA sl AR RgarE
B< aestA s, frE SRS REROE
RR, B, ER, RA, BROFLE S, BRK
goll Qlolxe] FlEREol HARS RKHEBO 2 A9
‘l,f’?]i__}}?. .{sl_‘:l_l),lﬁ)'

2ol Bl BES ol THoAT gAERl
BEETL AAEEA R el it e
(), meEiEky BR 2 fEAgEC) g KR
FH02 o] AASH, FATEA, Y &84,
TRA7) AL, Ead 59 o8 R AN
g3 QoY A7 BHS Eiol v
Arefolt,

B BREEY KR D B sl &k
MR Bk BA, gak 2 AR 49,
AoW 2RI BAT, HEENTY, R,
DIERY, WRAEMSRY E8EA™ ms
% So] rjokst We oz A7y 9lon, 19

& 59 979 =2 9 k& O BatHl
ol BREERA A= #EE REHAT, 2
52 meHRERo) PHEMRR S $ B peptidegic
systeme AT BFES AZ1siGeH, o
Ve BB KEKE ML BiBKS
A7) 3 A

2o A" CT, MRI, PET &2 Bt Kk
< S ARsked A2 NEE 93 s
ol 53] f§] el U8 E# AR Aoy &
5 9 mERel ¥ KERBEEH) LEsLE
RN F QA JIQTD0. AE7A AN U
e B9 MRS FHE37] 98 EEGY PETE
o] &8 HmIECl AN 9 wEIAe #3to
B3] WA= ZP2H PETY A% A £
Fo] H7ta A3 du§ FFE AA A& F4
slof 3t GHOE AMEES YO E s wRF
A A& 7lele AFEo] ARG T IMRI
T ol S R £ F S ¥ o} %M
7 QRS AT O Hojvos AHE %
I ULEE HoA dojue 7153 wsE #E
shedl Wl f8akel” P kel B MRS
eeshe dHel® ad8yd Zolzt B

fMRIS] A£EEBM Hme o 7 kg 712
g T2 Jo. B4 electrodeZ 2 F action poten-
tialg EAsAY AJHE o] 43 ojAdle A F
T 53& B o 7w 3ARE 33 22
5 Aol i ¥ o] g3k AR o
100ms AEY A 7M1 gty d2iA
ik ol2jgt o wiEo] 8AI3tEH CBF(Cerebral
Blood Flow), CBV(Cerebral Blood Volume), At
A A81F 5o Frtsk=d IMRIE ©l9 2
71 = perfusion ¥ WSES £33}
v Roz® gusE wyog: gAY &
ARZFA, BFIY TR ARFHY, H75Y
#4318 Ak whioRs 843 44Vl
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Afl(Livd) Sl BRSOl (MRIY BEHE WLOll 0lXl= KR

2P,

#A4] fMRI 8498%% E57dE o8 FF
7F o4, BOLD 71¥e] 748 712304, Q& A}
S R21=

At WS 998k hemoglobin AbA7h &
gt §5-Z 71F°% oxyhemoglobin® deoxy-
hemoglobin® 2 WHEH ¥ d¥-Fo] 8435
9 olo] W AUAE ANt A FEF i
QFFo] Frkst ol Atk 27 FUME BE
&7] 98 o B2 At 3EEY, ol At ¥ 8
F2 G5 Hx3o] e R sh= Y olHeR F
7VetA = mpebA AREHA 2 PR At
HzAY A8 2 AFWew Fejvrt
9] oxyhemoglobin® FEE FT7HIA ¥
deoxyhemoglobin®] €E& ZAAIFIA B, deo-
xyhemoglobin& FAHIEAZ 0] s & A3}
& AYE ZFAAA HEZ, W Ao dAys)
+ deoxyhemoglobing % Zae A3 T2 A&
BN MRS F7HE U, o] R0] oxy-
gen metabolism™ BOLD(Blood Oxygen Level
Depent) effect®] @A o]t}

7142 A717v F7F84E BOLD effectel <]
3 A% 37 AR webs A AN Fdr S
BOLD effect® o4& fMRI #8go] -8 &
AggolMde a4 Ak F3S H8 3.0 Tesla
o 1% MRI B & AHg-3te Hgag AR
79 activationZ 2 789 clustert EF o2
dojups} 748 £X+ HAT centimeterFH &
AE micrometer2 FHASA veRdtt

BOLD effects ##9 @A =t 433
o7 ¥ activation § °F 2~3% ALY delay
7} AZ1EY ol Al A 71gd] LEE 0§ 3
2gt £40] F13] FesiRTh

ofd 7 Aol sl H o] oY ARo] a4

02 activation & 2 #4El7] HaMe= wE

r

X o
ML ol o

o
2
°
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Al e 4oy MRIYIME 314 sequence
¢l EPI{Echo Planar Imaging)= AM-3te] A7t &)
AEZ AN EPIE sliced & 100msecd) Al
ol 2250} 12 ojne A HHEE 7HseHA
6}]%‘1‘-34)'35).

K& (Taichong, Liv3)S ERIRIHRS &oxo|w
Fcolth, ki) Hxo) 71L& HHAR U 9l
o i - ARED O AW, (T LRSS
e} sfo] ol didte] 7 A, KR - BEE
KD AME “KEMREFETE st AR B
ko] f1k3ko] BkENSHR] Gkow ¥aHsy] ot 3
gon, ZHMUERTNME AHZE BH= KL
WIEA LURER  CUBEETIRIE - THE 2
PRt e WFEER LB o2 3t 2k
EH2A A28

A el galel 20 LEIE R B
IR 5] BN B BR BT IS OB ME
[k EAL/)MEHE T SRR e Wi RRE AME
BT BB NEAE W L AR R o]
g a1, P “HEEE KRN R0 &
HRBGEORE BErPEtE BEPOERATE OUER e
B R RS W AhER WAL B R
AEE 2 sglon, 898 “TimIRE BE EE
IEEY EASIEE NS IR AR B SRR
Py EEEE WHYH K PO BRMIK
HETEE AEH (Fm MR NBIIERE R
AMETF] EIEY BT REES ME N
B g WTEBE BE TR IAE NRE
il o2} 3kl

TS BRENN A S WIS,
gt TSRS SIFER BeER Yo e, %
& I, B, &% Y fee] Atk it

o|s} Zro] R F&AM 9 FEES 7R Re
2 e KES) HHERe] Kol v 9¢e AT
8t12} Afi(Taichong, Liv3)S HISSE EHHEL



The Journal of Korean Acupuncture & Moxibustion Society Vol. 20. No. 5. October 2003

|
€ F1 MRIZ #Ysl] KK EHMLE Bl%
titt.

Tableoir] W& Talairach #%E Talairach
leveldlA WA Brodmann Areaclr Z#E I3
¢ F Ui A 4 B9 3me] WYlA find
nearest GMAIA ThA] ARE @3t o7& &
#8t71 98} * : Talairach level ¥ Find nearest

GMA VA 9k& 49+ @ Talairach level A

o4} veEht @9, #++ : Talairach leveld YEREA]
¥stout find nearest GMAH UERGE B, wxrx
Talairach level’} no data at this point$ 24 find
nearest GMA Yt 39 ¢] 0% Tableo] B3
£ 3 U7 2 A9E ok

KB R RIS & a5 e LE Au

BY, HEE 1M Hr5e] 8459 o 35
Brodmann Area 6, 9, 22, 40, 42, 43, 45, 46 ¥
A% 5 6, 44W0% JEon, H7Fo| 84
Aste #4+= #Z Brodmann Area 4, 6, 193}
= 4, 622 e

#EE 2004 w750l E4dstE FHv A5

Brodmann Area 6, 9, 403 & 1, 2 6, 99O
E Uehgten, Hrlso] €4 A3td #e 35
Brodmann Area 6, 9% %3 6, 440 % e
S

#EE 3004 H7wo] 84stE Foe A5
Brodmann Area 13, 40, 4133 93 6, 7, 431
SF UehteH, Hrlge] 84 115} = 35
Brodmann Area 17, 243} 3 6, 18, 382
22357 ¢=1

#EE 4004 HIlFol 8438 FHe AS
Brodmann Area 6, 9, 10, 383 %3 10, 20¥

o2 Yehon, ¥rlsol 84 Astd ¥v 35
Brodmann Area 7, 17, 18, 19, 30, 3743 $&
6, 9, 24, 34, 38, 4722 JEhgTh

#EE SAAM HIleo] €4gE e I3

Brodmann Area37¥® $% 11, 21, 37Ho=
vebgerd, Hrlgel 84 Astd F4:= #3
Brodmann Areal9¥i# - 6, 21, 24, 4102
87505 ¢= 2

& 600X Hulsol gAsE A= 5
Brodmann Area7, 13, 3293 %% 7, 23, 31¢
o2 Yehgoed, H75o] 4 AstE Fe
% Brodmann Area 6, 9, 39, 46%3 $= 6, 17,
18, 19¥o2 Yelg

KT (RE RIgEEy RSsAE (L2 group average
dMe H71%ol 843td ¥4+ 35 Brodmann
Area2 3, 6,9, 22, 40, 42, 4343 $Z 6, 10

o7 JehgeH, Hrlsol 84 A3t Fde

§}=,— Brodmann Area 6, 18, 19, 31, 35837} &
6, 18, 19, 28, 30, 31, 37HSZ e

KB R RIS & M7 e sts 2
HEH, #gBE 1944 H7lFo] g4ztd ¥
3% Brodmann Area 19, 30, 39¥3 $= 69
oz yehded, 7% 84 Astd F4=
% Brodmann Area 9H¥ 93 8, 10M°=2 Y}
Wt

#EE 204 H7lso] 8438 FHe 2=
Brodmann Area 18, 19¥3} $-% 111102 el
o, Hrlsel €4 AstE 4+ % Brodmann
Area 3, 4, 9, 45¥3 $5 6, 35127 YEIRTH

BB 3oA H7)5o] 438 B AS
Brodmann Area 3, 18, 19, 24, 31, 3943} $=
5, 7,13, 17, 18, 30, 3722 Yehgon, |75
o] &4 Astd ¥+ FZ Brodmann Area 10
I % 6, 7, 822 YEsit)

#iEmE 494 750l %"éi}%
Brodmann Area 7, 18, 19¥3} & 6o 2 Uept
om, H71Fo] 84 Astd FH= ﬂ" Brodmann
Area 13, 30, 36, 40, 467} = 18, 30, 31, 36
Hog Yttt

FE 25
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Afi(Liv3) S BEREO! IMRIY BIEH B0l DIXE M8

HEE 5o0M H7lso] A4sE FAv FS
Brodmann Area 7, 19, 29, 31¥3} $= 6, 22,
25, 44, 45907 JEptoH, w750l 4 A
# %9+ #Z Brodmann Area 6, 403 =
7,9, 10, 18, 19, 3722 Yehgt)

#ERE 601X HVsol 4%E ¥ IS
Brodmann Area 4, 6, 8, 9, 13, 383 £& 1, 9,
10, 13, 240 % Yehgon, ¥7l5o] 84 A3t
¥ ¥4+ 35 Brodmann Area 7, 19, 36, 37, 39
A 9% 7,9, 19, 37, 39 o2 ekt

K Ml B0 RSESEE 8L group average
QrEe H750] E498d ¥+ #5 Brodmann
Area 13, 18, 19, 22, 31, 39¥i%} 3 6, 22, 44
Hog Uehod, Hrlso] 84 At ¥9je F
2 Brodmann Area 4, 36W3 $3% 6, 9, 19, 37,
9o 2 yEhsith

EBREk H71s0 g4l v S
Brodmann Area 4, 6, 13, 19, 42¥12.2 vehdt)

kit A% ZIE Brodmann AreaZ FAHO
2 20 o #reol 2Aste] Eaahd ke
2t}

S BeEEEo) e R KT RISEE BSIEYE(Lol
A 23] o] EMILE H) Brodmann Area: 6,
7,9, 13, 40, 43912 % ysgith o] 799} 715&
AHEYE 62 Limb and eye movement planning,
72 multimodal area for spatial body sense, 9%
Thought, cognition, ethics, moral, movement,
planning, 13 vision, 402 reading, speech,
movement, 43 taste, GI track? 7]5°] Ut}
{Table 16>. Kf#i(Taichong, Liv3)3}e] #AE 4
HEH, 6, 98 HFEAES dade] dx, 132 ®
BE B d9oR i d¥NE /MR
UL, 43 FFiES] wikgies ddde 7iRle A
OS2 AZtHH, 7, 402 QTAo] = Rog 4z
o, % 24 At astele BelE
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Table 16. {REI X& RIgEEs SEEM(E

Subject(Lt/Rt)

Brodam A 1 2 3 4 5 6 Group
1 -/+
2 -/+ +/-
3 +/-
6 +/+ +H/+ =/+ 4/~ +/+
7 -/+ +/+
9 +H=-++ 4/~ +/-
10 +/+ —/+
11 -/+
13 +/- +/-
20 -/+
21 —/+
22 +/- +/-
23 =/+
31 -/+
32 +/~
37 +/+
38 +/-
40 +/=+/-+/- +/-
41 +/~
42 +/- +/-
43 - =/t +/-
44 -/+
45 +/-
46 +/-

+ : Activation, - : No Signal Change

weEagel wWE (RE KB RSN BT KTE
A EE 23] ol &M K TFE 29 Brodmann
Areat 6, 9, 17, 18, 19, 24, 38ol5}, Z} 7]5&
AHEE 62 Limb and eye movement, planning,
9+ Thought, cognition, ethics, moral, movement,
planning, 17 vision, 182 vision, depth, 19+&
vision, color, motion, depth, 24+ emotion, at-
tention, detection of error, novelty, 38< smell,
emotions, language®] 7]%5°] §ItKTable 17>. &
i (Taichong, Liv3) 39 FAE d¥Rd, 6, 9=
Frramel dadol T, 17, 18, 19% eS¢
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»
Table 17. & X #{Es IEENE €T Table 18. Ml K HiEes BEEMEAL
. MS:;“’(“’R‘) 1 2 3 4 5 6 Gow msit;“‘m') 2 3 4 5 6 Growp
4 +/+ 1 /e -/+
6 +/++/+=/+=/+-/++/+ +/+ 3
7 +/- 4 _/+ +/-
9 +/- —-/+ +/- 5
17 +/=+/- ~/+ 6 —-/+ _/+ -+ =/++/- =/+
18 —/++/- -+ +/+ 7 +/= +/-
19 +/- +/-+/-=/+ +/+ 8 +/-
21 -/+ 9 +/+
24 +/-=/+-/+ 10 -/+
28 -/+ i1 -/+ I+
30 +/- -+ 13 —/t +/+ +/-
3] +/+ 17 4
34 =+ 18 +/- +/- +/- +/-
35 +/- 19 +/-+/- +/—+/- +/-
37 +/- -/+ 22 /- -/+ +/+
38 -/+-/+ 24 -/+
39 +/- 25 -/+
41 -/+ 29 +/-
44 -/+ 30 +/- ;;’_L
46 +/- 31 _/+ +/- +/-
47 -/+ 37
. -~ . . 38 +/-
+ : Deactivation,  No Signal Change 39 +/- +/- /-
44 ~/+ —/+
45 -/+

Fahe THoE FEAY Aol /1o, 24, 38
< 19 gt 8ol lda Ao A

wEake] wWE MM KH FIERE BIEHLES A
HEY 23] ol #43E 1< Brodmann Area
€ 6, 7, 13, 18, 19, 24, 30, 31, 39019, 71%&
23 RY 62 Limb and eyve movement, planning,
7-& Multimodal area for spatial body sense, 13
& vision, 182 vision, depth, 19+ vision, color,
motion, depth, 24 emotion, attention, detection
of error, novelty, 30, 312 emotions, 39% Per-
ception, vision, reading, speechd] 7}%°] Ut}
<Table 18>. Kfi(Taichong, Liv3) 3] HAE A
HEY, 62 FEHES G840l A1, 242 Y

+ : Activation, — : No Signal Change

pritaEt Aol U, 13, 18, 19, 39= HE
< 938k XO=, FE AT d¥Ao] Jdta 47
gy, 72 Aol fle Aoz W45y, %
£2Q1 A7t P ozt Brig,

wEaEol WE MMl KB MBS K E E

£ AN 23] ol ¥t £ TS B2 Brodmann
Areav 6, 7, 8, 9, 10, 18, 19, 36, 37, 40°]H,
7€ AHR A 62 Limb and eye movement,
planning, 7 Multimodal area for spatial bo-
dy sence, 8< saccadic eye movement, 9, 10
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AflG(Liv3)S] RBRIBO! IMRIY BEEM WMEO) DIXI= B

Table 19. Ml A# RgEEr Bt ET

B mmsxtzd(wm) 2 3 4 5 6 Group
3 +/-
4 +/- +/-
6 —l+ -1+ 4= —/+
7 -/+ —/+ +/+
8 -+ =/t
9 +/=+/- —/+-/+ —/+
10 -/+ +/- —/+
13 +/-
18 -/+-/+
19 —/+ 41+ -]+
30 +/+
31 ~/+
35 -/+
36 H+ - 4
37 ~/+ +/+ —/+
39 ++ ~/+
40 +/-+/-
45 +/-
46 +/-

+ : Deactivation, — : No Signal Change

Thought, cognition, ethics, moral, movement,
planning, 18 vision, depth, 19< vision, color,
motion, depth, 362 smell, emotions, 372 Per-
ception, vision, reading, speech, movement, 40
& reading, speech, movement® 7]%°] Ut
<Table 19>. K& (Taichong, Liv3)#e TAES
And, 6, 9, 102 HE#Est dddel 3z,
8, 18, 19, 37 MR¥ke) E@ #RES 93l
Xog HEEF dddo] Jlon, 36 HEHil
I dgdol At BAETh 7, 40& Aol
AE AR AAHY, FF ASHHA I3t B8
stelel Brkgch

Eide) #ReAM T ol R mifle]
FigRrol ol RE3she -7 4% AbolE B #
o] GEhtA, T BE das 9A] ApolE B
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d F & Aolgt AZdh ol 7 &R Fakel
oA, U AfEkE RE RS R RS
ME 98 HReE &  jlon, Ml #gikels
ZF R F3 A ANege WA ¢
gattn B 2 gk

A Ao REME Rl 23o] £xEA
2$lat, e MY F wEaEst e A4S sk
JFgo] A== A& WA#) 3 LEEE F
Aok Ao} sk EHFRLS T EB) FEEF X
K§iEt (b= 3 Brodmann Area 4, 6, 13, 19, 42
2ol A EfbEo], AU EEklERe] 23
TRtk A & F UL, ol e il
Ut et AFEY o] glo] AEsHA A%
Hths A& #aE 5 ik

B AR E R FlEisel VR RBSHE
o] e dAS RESVE ME - BTstrlde
7 JRAZE 92t o E Qg ool U
oL}, T FHEMY HEE olgd TARE 4
& QS AoE fpdrh i 2 HEolAMe
AR & WgES FRWSE F—3tA Mgt
RO, AA7}F Wwolzole FHEM HHES OE
FoEF FEW KESEE mi TE R
7] daiME de g HRRERY £3o] de
stejet Bpts, Flake] Holl SloiXE s
FES PRstal #FIES 2] B fRIA
A, £ RN EHFKOZ AT AR
ML FekshAl =k v, o] FlERel 3l
A EEFE AT oeket MRS Jikol vk
e T g RO e okt kS
T KhSHRE B BRE FAS & HiE
BT REERE ML) BBRC] d1F R des)
2z} gt

obz WA A o R4S WA Mkl oE
e edlo] oist el BRI o MRk
of QlojA & #iest —grt H4d vldis, &%

00 =
== N
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AR Ay HERZ 2ok HAR K =)
Satoll g Exte F3o] sheehA Hi, AR
He] #AE A AUsA wad £ A& Aol
7\t gt

v.d &

FHlERol Kool wlx= EE Hoestuxt B7st
] 129390 oiske] ERIEIERS] K Taichong,
Liv3) & #igste] oo 28 #RE 2ok

L (R0 KM Fas & gibagol ohE RS &
¥/t Brodmann Area 1, 2, 6, 7, 9, 10, 11, 13,
20, 21, 22, 23, 31, 32, 37, 38, 40, 41, 42, 43,
44, 45, 469%0°] E4FHH

2. fRfl Kl FIgEs & HEEC & RBE
Gt (€T Brodmann Area 4, 6, 7, 9, 17, 18,
19, 21, 24, 30, 34, 37, 38, 39, 41, 44, 46, 47
Fool g4 AstEU

3. (R KM mgey BEEtE TEMLS group
averaget Brodmann Area 2, 3, 6, 9, 10, 22, 40,
42, 43 FFo] A= Yh

4. R K FIgREs RSESEE 15 T2 group
averagev Brodmann Area 6, 18, 19, 28, 30,
31, 35, 379 490] &4 Ast= A

5. Ml K RIEEE & #EEC & KEEE
M b= Brodmann Area 1, 3, 4, 5, 6, 7, 8, 9,
10, 11, 13, 17, 18, 19, 22, 24, 25, 29, 30, 31,
37, 38, 39, 44, 45% %] AU

6. Wil K RIS & ®ERE S REEE
&% {£ T+ Brodmann Area 3, 4, 6, 7, 8, 9, 10,
13, 18, 19, 30, 31, 35, 36, 37, 39, 40, 45, 46
FFol 84 A=A

7. W K@ FIgR BSBEE it group
averaget™ Brodmann Area 6, 13, 18, 19, 22,
31, 39, 449 90| &4Jss|qict

8. Ml K PSS BSESRE 1E¢E ETY grouwp
averaget Brodmann Area 4, 6, 9, 19, 36, 37,
39990l g4 A3t= Ak

9. EEhFIEAY BEBEE 1EME{LE Brodmann Area
4, 6, 13, 19, 429%990°] &gt
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