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A fMRI study on the cerebral activity induced by

Electro—acupuncture on K7(Fuliu)

Kang Jae-hui, Lee Hyun, Lee Byung-ryul, Hong Kwon-euli,
Yim Yun-kyoung” and Kim Yun-jin"*

‘Department of Acupuncture & Moxibustion
College of Oriental Medicine, Dae-Jeon University
“Department of Diagnosit Radiology Hae—-Hwa Hospital,
Dae—Jeon University

Objectve : Recent stuides suggested that there is a strong correlation between acupuncture stimulation and its
cortical activation. Another study showed that either positive or negative BOLD effects could be observed depending
on anatomical structure in acupuncture.

Methods : 1) Subjects and paradigms : Two separate stimulation paradigms were performed in this study. To see
the effects of electro—acupuncture stimulation on K7(Fuliu), the experiment was carried out on six healthy volun-
teers, using the gradient echo sequence with the 3.0T whole—body MRI system(ISOL). After the needle insertion
on right K7(Fuliu), 2 Hz of electric stimulation was given for 30 seconds, repeated five times, with 30 seconds' inter-
vals. During the intervals while there was no electro—stimulation, the subjects performed motor task as a reference.
The image analysis including motion correction, talairach transformation, and smoothing was done using SPM99.
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Results : The electro—acupuncture stimulation on K7(Fuliu) activated Brodmann's Areas of 9, 19, 23, 24, 31,
32, 39 which may be the central pathways of the electro—acupuncture stimulation on K7(Fuliu) and those brain
areas may be related with the function of the electro—acupuncture stimulation on K7{(Fuliu).

Key words : electro—acupuncture, K7(Fuliu), Brain activity, fMRI, BOLD effect.
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. & &

1. 87 W& X=2=% Qs 7HAE & &
g3t g9

1) subject 1

228 Uncus(BA28), Parietal angular gyrus

(BA39)ollA $Z& Superior temporal gyrus,
Occipital sub—gyral(BA19), Inferior frontal
gyrus(BA45), Extra—nuclearolA ¥7)%50] &4
359 th<Table 1>.

2) subject 2 _

# &2 Superior frontal gyrus(BA9)elA $=
2 Cingulate gyrus(BAZ23, 24, 31, 32), Pons®jA]
7150l 43 A< Table 2.

Table 1. Brain Region Activated by Electro—acupuncture Stimulation on Right K7 (Fuliv)

Talairach coordinates

Activated Brain Region Brodmann Area X Y 7 t—score
Le Uncus BA28™ —24 0 =26 11.08
Parietal angular gyrus BA39™ —40 —66 30 4.92
Superior temporal gyrus ) 60 0 0 5.26
Rt Occipital sub—gyral BAI9™ 38 -78 -2 5.14
Inferior frontal gyrus BA45™ 50 26 0 4.60
Extra—nuclear ’ 28 -30 10 4.45

P<0.0001
** : Talairach Level AolA Vet 949

* : Talairach Level’d Yel}A] ¢kgto} Find nearest GMA Yehd 99
: Talairach Level ¥ Find nearest GMAF Ueh}A] g2 94
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Table 2. Brain Region Activated by Electro—acupuncture Stimulation on Right K7{(Fuliv)
Talairach dinates
Activated Brain Region Brodmann Area X aarac ;oor 7 t—score
Lt Superior frontal gyrus BA9™ -18 56 36 3.18
Cingulate gyrus BA24™ 2 -10 30 3.61
BA23™ 2 —22 26 2.75
Rt BA32™ 2 28 28 2.82
BA31™” 4 -60 24 2.64
Pons ! 14 —28 -34 3.35
P<0.010
" : Talairach Level Ao)A vepd 94
' :‘Talairach Level’} v}elu}=] k9ot Find nearest GMAF vebd 4o
: Talairach Level @ Find nearest GMA YehlA] ¢ 94
3) subject 3 bellum, Medulla, Pons, Superior frontal gyrus, Ex-

#22 Cingulate gyrus(BA24, 31), Extra—nuc-  tra—nuclear, Thalamusel4| ¥7]50] @433t
lear (BA23), Precentral gyrus(BA22), Parietal sub ~ <Table 3>.
-gyral(BA39), Cerebellum, PonsolA $&& Cere-

Table 3. Brain Region Activated by Electro—acupuncture Stimulation on Right K7{Fu/iv)

Talairach coordinates

Activated Brain Region Brodmann Area t—score
X Y Z
Cingulate gyrus BA31™ -14 —28 34 3.18
BA24™ -10 -14 42 2.77
Extra—nuclear ’ -12 ~28 22 2.97
Lt BA23™ -6 -18 22 2.88
Cerebellum ! -4 -50 —-40 3.00
Pons ' -12 -30 -30 2.96
Precentral gyrus BA22™ —46 -14 6 2.93
Parietal sub—gyral BA39™ -26 -52 24 2.71
Cerebellum ' 10 -56 -38 3.55
Medulla ! 8 —46 —40 3.14
Pons : 6 -16 -24 3.49
Rt Superior frontal gyrus BA9™ 20 42 18 3.06
Extra—nuclear BA23™ 6 -12 24 3.04
' 16 -34 12 2.93
Thalamus ) 24 —26 6 2.68
P<0.010

" : Talairach Level’d YEl#] 99191} Find nearest GMAF Vel 94
* :Talairach Level @ Find nearest GMA Uel}A] ¢ 44
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Table 4. Brain Region Activated by Electro—acupuncture Stimulation on Right K7{Fuliv)

Talairach coordinates

Activated Brain Region Brodmann Area X v 7 t—score
Cuneus BAIS™ -10 —-86 20 4.60
Lt Cingulate gyrus BA30™" -12 —64 10 4.03
Lingual gyrus BA18™ -8 -84 -6 439
Fusiform gyrus BA19” -18 —66 -10 3.58
Cuneus BA1S™ 2 -82 28 3.25
BA18™ 8 —66 6 3.70
Rt BA17™ 12 —80 14 2.95
Lingual gyrus BA1§™ 8 -78 -6 3.18
BA1§8™ 18 =72 -8 3.02
Parahippocampal gyrus BA18™ 26 -56 4 3.09

P<0.005

™ : Talairach Level Aol|4 vehd 49
" :Talairach Level’d Yeh}A] ¢sto U} Find nearest GMAF vEhd 44

Table 5. Brain Region Activated by Electro—acupuncture Stimulation on Right K7{Fufiv)

Talairach coordinates

Activated Brain Region Brodmann Area t—score
X Y Z
Frontal paracentral lobule BA5™ 4 -36 54 333
Rt Cingulate gyrus BA32™ 6 16 32 2.90
Superior frontal gyrus BA9™” 14 58 34 2.87
BA10™ 14 58 22 2.61
P<0.010

" : Talairach Level ArollA] vehd 94

* :Talairach Level’d vehdx] ¢¢stoy Find nearest GM4 Jehd 94

4) subject 4
%2 Cuneus(BA18), Cingulate gyrus(BA
30), Lingual gyrus(BA18), Fusiform gyrus(BA
199)M +3Z& Cuneus(BA17, 18), Lingual gy-
rus(BA18), Parahippocampal gyrus°l* 715
o] A= UtKTable 4>.

5) subject 5

£Z Frontal paracentral lobule(BA5), Cingu-

late gyrus(BA32), Superior frontal gyrus(BA
NlA ¥7]F0] A A<Table 5.

6) subject 6

#%& Cingulate gyrus(BA32), Insula(BA
13), Cerebellumoll4 $-%-& Thalamus, Uncus
(BA 34), Subcallosal gyrus(BA34), Pons, Ce-
rebellumell A ¥7]50] 8435 JAtk<Table 6>.
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Table 6. Brain Region Activated by Electro—acupuncture Stimulation on Right K7(Fuiiu)

Talairach coordinates

Activated Brain Region Brodmann Area t—score
X Y Z
Cerebellum -12 -38 -12 3.37
Lt Cingulate gyrus BA32"” 0 38 16 331
Insula BAI3™ -36 -28 14 3.11
Thalamus 14 -30 4 4.34
10 -24 12 3.20
Rt Cerebellum 14 -34 -12 3.79
Pons 2 —38 —-28 3.28
Uncus BA34™" 20 6 =20 4.04
Subcallosal gyrus BA34™ 14 2 -14 2.77
P<0.005

Table 7. Brain Region Activated by Electro—acupuncture Stimulation on Right K7(Fuiiv)

™" : Talairach Level 4ollA e
" : Talairach Level’d vehta] 949tort Find nearest GMAY
: Talairach Level @ Find nearest GMA} Vel & of

W olod

v o

Uk ool
o

Talairach coordinates
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Activated Brain Region Brodmann Area t—score
X Y Z

Uncus BA28™ —-24 0 -26 450
Precentral gyrus BA6’ —48 ~10 8 3.07
Superior temporal gyrus BA22"” -56 0 0 2.95
Lt Insula BAI13™ -30 —26 16 2.82
BAI3™ —40 -26 16 2.55
Cerebellum ’ -10 -42 -8 2.54
Temporal lobe Sub—gyral BA30™ -24 —54 16 2.51
Cuneus BA18™ —-10 -90 18 2.37
Cerebellum 24 -76 =20 3.11
Superior temporal gyrus BA22™ 60 0 2 2.90
Cuneus BA30™ 6 -70 8 2.79
Rt Thalamus ) 10 ~24 6 2.72
Cingulate gyrus BA24™ 6 —4 34 2.54
Lingual gyrus BA18™" 6 ~82 -6 231
BAI§™ 16 ~74 —4 2.26

P<0.020

" : Talairach Level Aol vieh
* :Talairach Level’d YA ¢9kot} Find nearest GMAF UEbd 49

W ojod

v o

: Talairach Level ¥ Find nearest GMA YA g2 49
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2. BF MEX=2z QI8 x| #4435t Gro-
up average

#=2 Uncus(BA28), Precentral gyrus(BA6),
Superior temporal gyrus(BA22), Insula(BA13),
Cerebellum, Temporal Sub-gyral(BA30), Cuneus
(BA18) X $Z& Cerebellum, Superior tem-
poral gyrus(BA22), Cuneus(BA30), Thalamus,
Cingulate gyrus(BA24), Lingual gyrus(BA18)°]

A 750l 843 AT Table 7>.

. RE FMEAXSOR oIs JHEH k| &
d Mst EY

1) subject 1

22 Middle occipital gyrus(BA18), Lingual
gyrus(BA18),
Superior temporal gyrus{BA38), Cerebellum®l|A]

Inferior occipital gyrus(BA19),
&2 Parahippocampal gyrus(BA20), Superior
temporal gyrus(BA38), Fusiform gyrus(BAZ20),
Parahippocampal gyrus(BA37), Middle temporal
gyrus(BA19, 39), CerebellumelA = 7]&0] 8A
A8} A TH<Table 8>.

2) subject 2

#H=2L Inferior occipital gyrus(BA19), Frontal
sub-—-gyral(BA6), Inferior parietal lobule (BA40),
Cingulate gyrus(BA32) 44 $52 Insula(BA13),

Table 8. Brain Region Deactivated by Electro—acupuncture Stimulation on Right K7(Fuii)

Talairach coordinates

Deactivated Brain Region Brodmann Area t—score
X Y Z

Middle occipital gyrus BAI8™ —44 -74 -8 6.98
Lingual gyrus BAIS§™ —26 —84 -4 5.70
Inferior occipital gyrus BA19™ -32 -76 -6 5.00
Lt Superior temporal gyrus BA38™ —-38 18 -32 6.07
BA38§™ -24 14 ~26 5.68
Cerebellum ' —26 —52 —40 5.75
-30 —44 —28 5.20
—38 —54 —26 5.00
Cerebellum 32 —40 -30 6.86
Parahippocampal gyrus BA20™ 36 —-10 —-16 6.72
Superior temporal gyrus BA38™ 36 8 -34 6.61
Rt Fusiform gyrus BA20™ 32 —40 -18 5.07
Parahippocampal gyrus BA37” 28 -38 -10 471
Middle temporal gyrus BA19™ 42 -82 20 431
BA39™ 54 —68 22 4.28

P<0.0001
** : Talairach Level AellA vehd 9

** ¢ Talairach Leveld} YehtA] 929to v} Find nearest GMd Jehd 44
: Talairach Level @ Find nearest GMA} YehiA g2 94
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Table 9. Brain Region Deactivated by Electro—acupuncture Stimulation on Right K7(Fuliv)

Talairach coordinates

Deactivated Brain Region Brodmann Area t—score
X Y Z

Inferior occipital gyrus BA19™ -42 76 -6 432

Frontal sub—gyral BA6™ —-34 -12 36 3.48

Lt Inferior parietal lobule BA40™" -42 -42 52 2.83

Cingulate gyrus BA32” -10 22 26 3.04

BA31™ -8 —24 34 2.72

Insula ’ 38 -6 -4 4.29

BA13™ 40 2 —4 3.60

Cingulate gyrus BA31™” 12 -20 36 2.81

BA32"” 14 22 28 3.51

BA32™" 10 6 42 324

Rt BA24™ 12 14 32 2.63

Extra—nuclear ’ 26 -20 —4 2.99

Inferior parietal lobule BA40™ 36 -36 48 3.13

Frontal sub—gyral BA40™ 32 -36 36 2.79

Supramarginal gyrus BA40™ 44 -38 32 2.61

Precuneus BA7” 26 —68 36 2.88

Cerebellum ) 42 —-62 -18 5.06
P<0.010

" Talairach Level AollA vepd <
" :Talairach Level’d WelA] 959ko v} Find nearest GMAH vheld 9o
: Talairach Level 2! Find nearest GMA} UERL}A] & ¢fod

Table 10. Brain Region Deactivated by Electro—~acupuncture Stimulation on Right K7(Fu/iv)

Talairach coordinates

Deactivated Brain Region Brodmann Area X v 7 t—score
Middle frontal gyrus BA10” -4 56 12 3.69
Lt BA9” -4 40 30 3.35
Cingulate gyrus BA24™ -2 30 20 2.90
Precentral gyrus BA4™ 16 -24 64 3.08
Rt Middle frontal gyrus BA10™ 6 62 14 3.28
Middle temporal gyrus BA19™ 34 -78 20 3.21
Cingulate gyrus BA32™ 8 38 14 3.00
P<0.010

" : Talairach Level Aol4 Uehd 44
"t Talairach Level’d YERA 9492} Find nearest GMAF vleld oo
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Cingulate gyrus(BA24, 31, 32), Extra—nuclear,
Inferior parietal lobule(BA40), Frontal sub—
gyral(BA40), Supramarginal gyrus(BA40),
Precuneus(BA7), Cerebellumolld] 7%} €4
A= gtk Table 9>.

3) subject 3

#F=L Middle frontal gyrus(BA 9, 10), Cingu-
late gyrus(BA24)°lA $3%& Precentral gyrus
(BA4), Middle frontal gyrus(BA10), Middle
temporal gyrus(BA19), Cingulate gyrus(BA32)

oA H7]Fo] B4 A3lE K Table 10>.

4) subject 4
&-& Extra-nuclear, Lentiform nucleus, Mid-
dle frontal gyrus(BAG)eljA $=2 Claustrum,
Subcallosal gyrus, Superior frontal gyrus(BA9)

ol H7]se] B4 AstE Ari<Table 11>.

5) subject 5

22 Pons, Precuneus(BA7), Extra—nuclear

Table 11.

(BA24), Thalamus, Cerebellum, Fusiform gyrus
(BA19) oA 9Z2 Cingulate gyrus(BA 33), Ce-
rebellumel| A =7]50] 4 AsEQci<Table 12>.

6) subject 6
%<& Cingulate gyrus(BA24), Middle frontal
gyrus{(BAG, 10), Superior frontal gyrus(BAS,9),
922 Superior frontal gyrus(BA9) Cuneus(BA
18), Caudate, Lentiform nucleusolA ¥7)&¢] &
A AstE QTh<Table 13>.

oh

4. 27 MEX=
Group average

FZL Middle occipital gyrus(BA18), Inferior
occipital gyrus(BA19), Fusiform gyrus(BA19),

o= olst k| &4 X3t

Precentral gyrus(BA4), Superior frontal gyrus
(BA8), Middle frontal gyrus(BA6, 9)olA $&&
Lentiform nucleus, Extra—nuclear, Fusiform gy-
rus(BA20), Temporal sub—gyral(BA19), Parie-
tal sub—gyral(BA19), Middle frontal gyrus(BA
10)ellM =7]50] &4 Ast=Hri<Table 14>,

Brain Region Deactivated by Electro—acupuncture Stimulation on Right K7(Fuiiv)

Talairach coordinates

Deactivated Brain Region Brodmann Area t—score
X Y Z
Extra—nuclear -20 16 -8 4.26
Lt Lentiform nucleus —24 6 6 3.02
Middle frontal gyrus BA6™ 0 -18 50 3.68
Claustrum 26 18 -6 497
Rt Subcallosal gyrus 24 8 -12 2.92
Superior frontal gyrus BA9™ 12 54 26 3.30

P<0.005
" : Talairach Level Aol Uelhd 949

" : Talairach Level’d Yeh}x 99tor} Find nearest GMA Uehd 949
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Table 12. Brain Region Deactivated by Electro—acupunciure Stimulation on Right K7{Fuiiv)

Talairach coordinates

Deactivated Brain Region Brodmann Area X Y 7 t—score
Pons -2 -30 —24 4,54
Precuneus BA7™ =22 —60 48 3.86
Extra—nuclear BA24™ -6 -6 24 3.73

Lt Thalamus ’ -14 -10 14 3.17
Cerebellum -6 —74 —14 2.85
-4 —66 -16 2.82
Fusiform gyrus BA19™ -32 -68 -8 2.67
Cingulate gyrus BA33™ 10 20 18 3.18
Cerebellum ' 2 —46 —14 4.44
Rt ) 14 —64 -26 3.27
4 —-62 ~34 3.08
20 -72 -30 3.22

P<0.010

" : Talairach Level Arolq Jehd o<

“ oM

** : Talairach Leveldt UEh1=] 9kgto ) Find nearest GMAY vebd 94
: Talairach Level ¥ Find nearest GMA WehA] 92 o4

Table 13. Brain Region Deactivated by Electro—acupuncture Stimulation on Right K7 (Fufiv)

Talairach coordinates

76

Deactivated Brain Region Brodmann Area t—score
X Y Z
Cingulate gyrus BA24™ -2 22 20 3.94
Middle frontal gyrus BA6™" —4 32 34 3.57
Lt BA1O™ —-34 46 18 3.23
Superior frontal gyrus BAS™ -26 42 40 3.29
BA9™” -16 58 28 2.97
Superior frontal gyrus BA9™ 28 54 32 4.20
Cuneus BAI8™ 22 =76 20 3.01
Rt .
Caudate 16 20 8 2.79
Lentiform nucleus 22 12 2.59
P<0.005

** : Talairach Level AollA et 9o
" : Talairach Leveld YEFIA 93t} Find nearest GM Ul 49
: Talairach Level @ Find nearest GMA} YFERIA] ¢Fe oo
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L 3
Table 14. Brain Region Deactivated by Electro—acupuncture Stimulation on Right K7{Fu/iv)
. ) . Talairach coordinates
Deactivated Brain Region Brodmann Area t—score
X Y Z
Middle occipital gyrus BA18™ —44 -76 -8 4.49
Inferior occipital gyrus BA19™ -32 -76 -6 3.67
Fusiform gyrus BAL9™ -38 -64 -14 3.49
Lt Precentral gyrus BA4™ -30 -22 56 3.69
BA4™ —44 -10 56 3.38
Superior frontal gyrus BAS™ -22 40 40 3.14
Middle frontal gyrus BA6™ -6 -16 56 331
BA9™ -6 32 34 3.07
Lentiform nucleus ' 20 12 -2 3.98
Extra—nuclear ) 18 20 8 3.51
* 26 18 -2 3.50
Rt Fusiform gyrus BA20™ 32 -40 -18 3.88
Temporal sub—gyral BA19™ 34 -76 22 3.45
Parietal sub—gyral BA19™ 28 -70 30 3.1
Middle frontal gyrus BAIO™ 8 62 14 3.08
P<0.020
*** : Talairach Level Aolq Uehd 44
* :Talairach Level’d YElYA] 9gkoul Find nearest GMAT Ul 99
: Talairach Level ¥ Find nearest GMA} VR A 948 oo
Table 15. Brain Region Activated by Motor Stimulation
Talairach coordinates
Activated Brain Region Brodmann Area t—-score
X Y Z
Lt Middle frontal gyrus BA6™ —4 -8 54 477
Cerebellum ) 20 —50 =26 5.91
' 22 -78 -20 426
Rt ' 6 ~66 ~14 3.90
' 8 -58 -12 3.87
) 4 66 ~24 3.51
P<0.001
™" : Talairach Level AellA veld 4«
: Talairach Level 2@ Find nearest GMAH Yeh}A] ¢k 9o
5. Moter stimulation2 2 218t k| g3} &L Middle frontal gyrus(BA6)oH 352
Group average CerebellumellA ¥7]150] &3}t Table 15>.
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o mEAS BARBRY AR HRY Hikel
g 487 g #iFS BETHs MiEs 714
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B WS Mo, e B st fE 869
B Ho| F@alA Bk H: ME B =
B/} BolA o]Rold Ao g ‘umsir Ve »
2T = RWEBS FoestEe mizi e
shedl, B J15S B Hud gk oEs
A &E & Yoz Age] MEEES S E
oo O B oplE BT #AHE /M T YUk
R Bl 220k AfE7lsol SAHAL
Bi7} Tewstol B EiEshe 7kl BEel skl
EEHE FUEE AT IR0 BHES
Tgoltt, wd B K gateul #e o] B
AL D BHa #F99 J1sE B BA= &
Biestel AR BANS 21 A, ol i
ol HRO oishy LS HEoT RABREK
9 HISHIAQY BEAS EHEE AMLES
EHRLE Basig
Hes Ad AF02 A% AAE ¥ 84 o
o

MAE o gAstelM B¢z 4sdE 8
AR AA 69 F Cingulate gyrusi 53004,
Superior frontal gyrus$t Ponst 3894l Uncus,
Extra—nuclear, Thalamus, Cerebellume 2%l
A 8A3E| %31, Group averageolA Cingulate
gyrus, Uncus, Thalamus, Cuneus, Precentral
gyrus, Superior temporal gyrus, Insula, Tem-
poral sub—gyral, Lingual gyrus, Cerebellum®]
443t = Ack<Table 16>.

MAE e A AstlM Bz gdstd #E
= ATEH WA 6% F Cingulate gyruse 473
Middle frontal gyrus, Extra—nuclear, Cerebel-
lume 3%olA Superior frontal gyrus, Middle
temporal gyrus, Fusiform gyrus, Inferior occi-
pital gyrus, Lentiform nucleus, Precuneuse
2™ ollA 8438 E 3 Group averageolA Middle
frontal gyrus, Extra—nuclear, Superior frontal
gyrus, Fusiform gyrus, Inferior occipital gyrus,
Lentiform nucleus, Precentral gyrus, Middle
occipital gyrus, Temporal sub—gyral, Parietal
sub—gyral®] @43t 3lti<Table 17>.

¢ 48 AHE Brodmann Areal FHoE F
Fate] AsRd g 2o

A A 2R AP AT AF o 8435
FolA 23] o)t 8431E B Brodmann Area
29, 19, 23, 24, 31, 32, 3941d] o] 49} @
HAe] fHBM:S Brodmann Area function® 2
Ao RE<Table 18> 19, 23, 24, 31, 327} &%
Az A7, 23, F9 T BAWNFHY Woer
o7 ERES wel 21 Bl KMEEE st
of Tz fEel BAE P GFol B
et 2R A 2 deE £ o HERg &
Fo8 4% FAVsHd #4984 A
3 4 QLT 193 3992 Alof, A 917] T3} B
=y Biol B k27 H1 Biol £ 1
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Table 16. Brain region(Brodmann area) activated by electro—acupuncture stimulation on right

K7(Fuliv)
Suject(Lt/Rt)
Brain region(BA) I 2 3 4 > 6 Group
23 —/+
24 —/+ 4~ -+
Cingulate gyrus 30 +/-
31 -/+ 4~
32 ~/+ ~/+ -
Superior £ 1 9 +/- -/+ —/+
uperior frontal gyrus 10 4
Pons * —/+ +/+ —~/+
28 +/— +/-
Uncus 34 -+
E ) 23 +/+
xtra—nuclear . 4+ /4
‘Thalamus * ~/+ —~/+ —~/+
17 ~/+
Cuneus 18 +/4 +/-
30 -/+
p I 22 +/-
recentral gyrus 6 /-
. 22 +/+
Superior temporal gyrus . -+
Insula 13 +/- +/-
Medullar * —/+
Inferior frontal gyrus 45 -/+
Temporal sub-gyral 30 4/
Occipital sub—gyral 19 —/+
Parahippocampal gyrus 18 —/+
Lingual gyrus 18 +/+ —/+
Fusiform gyrus 19 +/—
Subcallosal gyrus 34 —/+
Parietal angular gyrus 39 +/-
Parietal sub—gyral 39 +/-
Frontal paracentral lobule 5 -/+
Cerebellum * +/+ +/+ +/+
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Table 17. Brain region(Brodmann area) deactivated by electro—acupuncture stimulation on right K7
(Futiv)
Brain ron SujectLyRO 2 3 4 5 6  Group
rain region
24 -/+ +/—- +/-
Cingulate gyrus 31 A
32 +/+ -/+
33 -/+
6 +/- - 4
Middle frontal gyrus 9 +/- +/-
10 +/+ +- =+
Extra—nuclear 2:" —/+ +/— /= —/+
Superior frontal gyrus g —/+ ij; -
Middle temporal gyrus ;g :ﬁ_ Al
Fusiform gyrus ;g /4 = t;;
Inferior occipital gyrus 19 +/- +/- +/-
Lentiform nucleus * +/- -/+ -/+
Precuneus 7 —/+ +/-
Parahippocampal gyrus §2 ___ji
Insula 1*3 :;:
Pons * +/-
Thalamus * +/-
Caudate * -/+
Precentral gyrus 4 -/+ +/~
Frontal sub—gyral 6 +/-
Claustrum * -/+
Subcallosal gyrus * -/+
Middle occipital gyrus 18 +/- +/—
Lingual gyrus 18 +/-
Cuneus 18 —/+
Temporal sub—gyral 19 —/+
Parietal sub—gyral 19 —/+
Superior temporal gyrus 38 +/+
Inferior parietal lobule 40 +/+
Frontal sub—gyral 40 -/+
Supramarginal gyrus 40 -/+
Cerebellum * +/+ ~/+ +/+
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Table 18. Function of Brodmann's Area acti- 2 i A=0% AU F9 S2 U B
vated by electro—acupuncture stimulation on right  gj2= Brodmann Area 6% %99 ¥ ZA4-S A3}
K7L AL, 9, 10, 24, 3299 BARER wAEE

Brodmann Function
area
9 Thought, cognition, ethics, moral,
movement, planning
19 Vision, color, motion
Emotions, attention, detection of
23,24
error, novelty
31, 32 Emotions
39 Perception, vision, reading, speech

F AoET HER
?_é T At
FAFOR Qg o g4 A5 o
ool 23] o] veRd Brodmann Areas 6, 7, 9,
10, 18, 19, 24, 32w o] Pgiel izt
HIB#S Brodmann Area function®® Aty
<Table 19> FFLL- fieol 1L Bl barbrbze] B

o Aok-91g

Table 19. Function of Brodmann's Area deac-
tivated by electro—acupuncture stimulation on ri-
ght K7(Fuliv)

Brodmann Function
area
6 Limb and eye movement planning
7 Multimodal area for spatial body sence
9. 10 Thought, cognition, ethics, moral,
’ movement, planning
18 Vision; depth
19 Vision, color, motion
24 Emotions, attention, detection of
error, novelty
32 Emotions
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A 18, 19919 Alops} #AlEE 949 o 84

O

& AstAlled of REES gAsE d9nne
THAAT & GHUAME T)Fe] ThHE £ gle

22 oo disjMe uEy A7t Faskel A
SR

V. % W

PR RIS MBS Bestast, IMRIE

olgd FF AHATo) ¥ BA W] v
YEE BET A3 d2d 2 82 9ot

L5 A3 508 s o gAg) Jde o
A 6% % Cingulate gyrus7} 598, Superior fron-
tal gyrus® Pons7} 3%, Uncus, Extra—nuclear,
Thalamus, Cerebellum?} 2%8ellA #A3t= A
Brodmann Area®+& 9, 32wlo] 33|, 19, 23, 24,
31, 39¥o] 23] E/43t= i

2. Group averageol4 B8 A2 a=to g I3l
¥ @43k Cingulate gyrus, Uncus, Thalamus,
Cuneus, Precentral gyrus, Superior temporal
gyrus, lnsula, Temporal sub—gyral, Lingual gy-
rus, Cerebellumell 4l W3 Brodmann Area®
T 6, 13, 18, 22, 24, 28, 30ue)Qit}.

3. 57 A AF207 A% ¥ GYAE dde
%4 6% % Cingulate gyrus’} 4%, Middle fron-

tal gyrus, Extra—nuclear, Cerebellum”} 39, Su-
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perior frontal gyrus, Middle temporal gyrus,
Fusiform gyrus, Inferior occipital gyrus, Lenti-
form nucleus, Precuneust 2WolA #4353
Y Brodmann AreaZ¥ 19, 2430] 43], 6, 90|
33], 7, 10, 18, 32¥o] 23] &3l

4. Group average°lA H&F AH AFo= <l
& A4 Ad = Middle frontal gyrus, Extra—
nuclear, Superior frontal gyrus, Fusiform gy-
rus, Inferior occipital gyrus, Lentiform nucleus,
Precentral gyrus, Middle occipital gyrus, Tem-
poral sub—gyral, Parietal sub—gyralolA JER
I Brodmann AreaZ+ 4,6,8,9,10,18,19, 20
Holgitt.

5. Motor Stimulation®fA+= Middle frontal gy-
rus (BA6) # Cerebellume] &4 3591t}
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