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*k

Objective : Recently many studies have showed the evidence of the effect of the acupuncture treatment through
scientific methods. One of these methods is functional MRI. We performed electro—acupuncture on St40 and
observed the change of brain activation using fMRI.

Methods : To see the effects of electro—acupuncture stimulation on Fenglong(St40), the experiment was

- H4 120034 9% 99 - 43 : 2003 9H 16Y - AE : 2003E 9¥ 20
- MAXA : HRH, CHRYHEA £MT AF 165 O FStoCyetn BA0 Ao A
Tel. 053-770-2108 E-mail : daesume @ hanmail.net

208



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

carried out on six healthy volunteers, using the gradient echo sequence with 3.0T whole—body MRI system(ISOL).
After the needle insertion on right Fenglong(St40), 2 Hz of electric stimulation was given for 30 seconds, repeated

five times, with 30 seconds’ intervals.

Results & Conclussion : Electro—acupuncture stimulation on Fenglong(St40) activated Brodmann's Areas of 2,
3, 4,6, 9,10, 13, 18, 22, 30, 40, 42, 43 which may be the central pathways of electro—acupuncture stimulation

on Fenglong(St40).

Key words : electro—acupuncture, Fenglong(St40), Brain activity, fMRI, BOLD effect.
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@ #Ag= 1

HEAY w7150l 843E $9E #F Brod-
mann Area 8, 11, 39, 40, 4793} = 8, 9,10, 33
Hoz UehdtiKTable 1>.

@ gz 2

@29 H7]50| E43td 79+ #FZ Brod-
mann Area 9, 13, 43¥ 3} 93 13, 21, 22, 3812
Z ElttKTable 2>

Q@ ¥z 3

Y K750 g43E F9+= 35 Brod-
mann Area 13, 24, 4383 93 6, 18, 3002 1}
EdtiKTable 3>.

@ Bzt 4

@z H7)go] g43d ¥ HF Brod-
mann Area 2, 3, 6, 31, 43¥1% $% 3, 6, 13, 40¥
22 YehttKTable 4>

Table 1. Brain Activation induced by Electro—acupuncture Stimulation on Right St40(Fengiong) in

Subiject 1

Talairach coordinates

Activated Region Brodmann Area X Y 7 t—score

Sub—Gyral of Frontal Lobe BAS™ —24 28 36 4.38
Middle Temporal Gyrus BA39™ ~46 —66 22 436
Middle Temporal Gyrus BA39™" —48 -74 26 3.89

Lt Culmen ’ -42 —46 —24 435
" Inferior Frontal Gyrus BA47” -16 10 -16 4.34
Rectal Gyrus BAIT™ -10 22 -20 4.19
Inferior Parietal Lobule BA40™" —42 —48 46 431
Supramarginal Gyrus BA40 -36 =50 34 4.07
Superior Frontal Gyrus BAIO™™ 24 64 16 4.84
Superior Frontal Gyrus BAS™ 32 42 40 4.72

Rt.  Middle Frontal Gyrus BA9™ 34 34 38 4.66
Middle Frontal Gyrus BA9™ 36 32 28 421
Anteriol Cingulate BA33™ 4 12 24 3.66

p<0.001

* : Talairach Level @ Find nearest GMAF VA ¢

o Ao

o

" Talairach Level’d Welutz] 94921} Find nearest GMA yehd 49

" : Talairach Leveldold vehd 99
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Table 2. Brain Activation induced by Electro—acupuncture Stimulation on Right St40(Fenglong) in
Subject 2

Talairach coordinates

ivated Regi Brodm Ar t—
Activated Region rodmann Area X Y 7 score

Inferior Frontal Gyrus BA9™ -58 8 30 4.94

Postcentral Gyrus BA43™ —48 -12 18 4,58

Lt - Sub—Gyral of Frontal Lobe BA13™ -42 2 16 4.41

" Insula BA13™ -44 ~-12 10 4.24

Cerebellar Tonsil - -10 —48 -32 3.63

Superior Temporal Gyrus ’ —46 -28 14 3.55

Superior Temporal Gyrus BA22™ 58 6 -2 4.66

Middle Temporal Gyrus BA21™ 58 0 -8 3.69

Rt.  Superior Temporal Gyrus BA38™" 48 18 -24 3.70

Cerebellar Tonsil ’ 8 =50 -32 3.69

Sub—Gyral Frontal Lobe BA13™ 40 12 14 3.53
p<0.001

" Talairach Level 2 Find nearest GMA Yeh}A] o4& 4dd
" : Talairach Level’d Yehtz] 9kgtot Find nearest GM% veld ¥
" : Talairach Level’olld vehd o<

Table 3. Brain Activation induced by Electro—acupuncture Stimulation on Right St40(Fenglong) in
Subject 3

Talairach coordinates

i i Brodmann Ar t—
Activated Region rodmann Area X Y 7 score

Cingulate Gyrus BA24™" -2 8 28 4.48

Lt Precentral Gyrus BA43™ -56 -10 12 3.95

" Insula BA13™ -36 -14 16 3.85

Culmen ’ -10 —46 -18 3.81

Postcentral Gyrus BA30™” 14 —66 10 438

Rt.  Cuneus BA1§™ 4 -82 14 4.14

Precentral Gyrus BA6™ 54 —4 6 4.08
p<0.001

' : Talairach Level @ Find nearest GMAF vERIR] 9 oo
™ : Talairach Level’d UEh}#] ¢4gkor} Find nearest GMA vehd 94
" : Talairach Level’tolA vepd o<
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Table 4. Brain Activation induced by Electro—acupuncture Stimulation on Right St40(Fengtong) in
Subject 4

Talairach coordinates

Activated Regi Brodmann Ar -
ctivated Region rodmann Area X Y 7 t—score

Cingulate Gyrus BA31™ -8 -34 30 3.61

Middle Frontal Gyrus BA6™ -22 -10 48 3.23

Lt Postcentral Gyrus BA2™ -42 -26 36 3.10

" Postcentral Gyrus BA3™ —-56 -10 24 3.10

Postcentral Gyrus BA43™ ~-48 -16 22 2.77

Postcentral Gyrus BA3™” -58 -22 38 3.07

Postcentral Gyrus BA40™ 56 —-24 16 4.01

Rt Postcentral Gyrus BA3™ 46 —20 38 3.43

" Postcentral Gyrus BA6™ 32 -10 64 3.26

Extra—Nuclear BA13” 38 6 -10 3.02
p<0.001

" : Talairach Leveldt Yeh}] 9F3koy Find nearest GMA Uehdt 44
*** : Talairach Level4tolA Uehd 949

Table 5. Brain Activation induced by Electro—acupuncture Stimulation on Right St40(Fenglong) in
Subject 5

Talairach coordinates

Activated Region Brodmann Area X v 7 t—score
Sub—~Gyral of Temporal Lobe BA18™ -28 -64 16 6.47
Fusiform Gyrus BA19™ -36 —74 -14 6.32
Declive ’ —-28 —68 -16 5.11
Cuneus BA7™ -22 -70 30 5.75
Cuneus BA19™ -26 -80 30 5.51

Lt.  Precuneus BA7™ -22 -74 40 3.81
Precuneus BA7™" -12 ~-58 52 4.50
Middle Frontal Gyrus BA6™ -4 -16 62 4.34
Posterior Cingulate BA30” -12 -60 16 3.92
Middle Frontal Gyrus BA10™ ~36 48 12 3.80
Superior Parietal Lobule BA7™ -34 —62 50 3.56

p<0.001

* : Talairach Level 2 Find nearest GM#4 WebUA] 942 49

™ : Talairach Leveldt Yehiz] ¢gtoyt Find nearest GMA yehd 44
" : Talairach LeveltollA vhebd 94
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® FH¥# 5

4z H7]5o] 843 B9+ 5 Brod-
mann Area 6, 7, 10, 18, 19, 30 2.2 eyttt
<Table 5>.

® g2 6

AP H71sel Y F9= #F Brod-
mann Area 41, 4293 $Z 4, 2202 Jehioh
<Table 6>.

2. BhE BHHRIELON 2T L[EE3} Group
average

Az Hr7lFe] 4stE FAe #HF
Brodmann Area 2, 13, 22, 40¥ 3} -r“’—? 3, 4, 13,
22, 41, 43, 44902 JepdtiKTable 7

-3

3. =& BRI A8 JHME XEd

SOREE
DELES!

2 H7)50] &4d3e
mann Area 19, 37, 39¥13} &

Yehtth<Table 8>
©@ 938x 2

HHate) Y750l FHD
mann Area 17, 19, 3083 &%

et Table 9.
® 9yt 3

879 Wolsol eyae

<Table 10>.

9+ #% Brod-

19, 27, 37THlc®

9= 5 Brod-
18, 23, 37THe®

9= &5 Brod-
mann Area 7, 18, 2283 $Z 1¥Hog Yl

Table 6. Brain Activation induced by Electro—acupuncture Stimulation on Right St40(Fenglong) in

Subject 6
Activated Region Brodmann Area Talairach coordinates t—score
X Y Z
Superior Temporal Gyrus BA41™” —44 -24 8 4.28
Lt Medulla ) -6 -42 -36 4,10
Superior Temporal Gyrus BA42™ -62 -26 10 4.03
Superior Temporal Gyrus BA42™ -62 -34 18 3.86
Pons -34 =22 4.57
Medulla —40 -38 3.94
Postcentral Gyrus BA4™ 38 -18 44 4.10
Rt.  Superior Temporal Gyrus BA22™ 68 -30 6 4.04
Declive ! 24 —64 -16 3.82
Superior Temporal Gyrus BA22™ 50 -14 6 3.77
Claustrum ' 36 -20 4 3.74
p<0.001

"+ Talairach Level ¥ Find nearest GMAF Yelu}bx] & o4
" : Talairach Leveldd Yeht=) 9o} Find nearest GMAF UEhd 99

" : Talairach Level4tols Uehd 94
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Table 7. Group Average of Brain Activation induced by Electro—acupuncture Stimulation on Right
St40(Fenglong)

Talairach coordinates

Activated Region Brodmann Area X Y 7 t—score

Superior Temporal Gyrus BAI3™ -42 -20 8 473
Sub—Gyral of Parietal Lobe BA13™ —48 -8 16 4.04

Lt Insula BA13:: -38 -12 18 3.61
) Superior Temporal Gyrus BA22 —-58 -2 4 422
Postcentral Gyrus BA2™” —40 -24 44 3.64
Inferior Parietal Lobule BA40™ —54 —42 44 3.62
Postcentral Gyrus BA43™ 64 -8 18 4.23
Transverse Temporal Gyrus BA41™ 52 -20 10 3.64
Postcentral Gyrus BA43™ 54 -14 18 3.38

Rt Sub—Gyral of Temporal Lobe BA44™ 48 6 16 4.05
" Superior Temporal Gyrus BA22™ 58 -6 2 4.04
Insula BA13™ 42 0 8 3.65
Postcentral Gyrus BA3™ 44 -18 52 3.96
Sub—Gyral of Frontal Lobe BA4™ 34 =20 40 3.70

p<0.001
* : Talairach LevelAt Yeh4=] %9t} Find nearest GMAF Uelhd 9o
" Talairach LevelAtolAl e 944

Table 8. Brain Deactivation induced by Electro—~acupuncture Stimulation on Right St40(Fenglong)
in subject 1

Talairach coordinates

Activated Region Brodmann Area X v 7 t—score

Inferior Temporal Gyrus ) —54 -64 0 4.90
Middle Temporal Gyrus BA39™ —46 -56 6 3.61

Lt Middle Temporal Gyrus BA37™" —46 —66 6 3.40
’ Middle Temporal Gyrus BA19™ -28 -54 —4 4.69
Parietal Lobe ’ -16 —60 =22 4.61
Declive ’ -10 —62 -14 4.35
Culmen ! 40 -42 -24 4.97
Fusiform Gyrus BA37™ 44 -48 -14 451
Fusiform Gyrus BA37™ 36 —44 -14 3.70
Pyramis * 10 —-68 -24 4.23

Rt.  Lingual Gyrus BA19™ 6 -62 0 4.04
Culmen ' 6 -68 -10 3.67
Fusiform Gyrus BA19™ 26 -78 -12 3.99

Pons ) 12 -36 —28 3.80
Parahippocampal Gyrus BA27™ 16 -38 0 3.78

p<0.001

" : Talairach Level ¥ Find nearest GMAF Uetu=] ¢he g4

" Talairach Level’d veb}z] 9kgtou} Find nearest GMAF veht i«
™" : Talairach Levelols velhd 49
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Table 9. Brain Deactivation induced by Electro—acupuncture Stimulation on Right St40(Fenglong)
in subject 2

Talairach coordinates

Activated Region Brodmann Area X v 7 t—score
Declive ' -18 -80 -16 4.93
Posterior Cingulate BA30™ -18 —64 8 4.87
Parahippocampal Gyrus BA19™ -30 —54 —4 4,87
Extra—Nuclear : -2 -36 8 4.61
Lt.  Culmen : -6 —46 0 437
Posterior Cingulate BA30™” -2 56 8 3.67
Cuneus BA17™ -8 —-82 8 432
Culmen ’ -22 —38 -12 3.85
Middle Occipital Gyrus BA19™ —42 -82 4 3.52
Declive . 36 ~76 -18 4.40
Inferior Temporal Gyrus BA37™” 52 =70 2 4.19
Rt Cuneus BA23™ 16 -72 12 4,04
" Cuneus BA18™ 16 -100 0 4.03
Lingual Gyrus BAI8™ 30 -74 -4 4.01
Culmen ’ 10 ~40 —4 3.70
p<0.001

" : Talairach Level ¥ Find nearest GMA UehA &8 949
[«]

[e]

o
** : Talairach Level’d Weh}A] 9gteu} Find nearest GMAY Ueht o<
" : Talairach Level’ollx vebd oo

Table 10. Brain Deactivation induced by Electro—acupuncture Stimulation on Right St40(Fenglong)
in subject 3

Talairach coordinates

Activated Region Brodmann Area X Y 7 t—score
Extra—Nuclear : —4 -14 14 3.64
Inferior Occipital Gyrus BA1§8™ —26 -92 -4 3.23

Lt.  Cuneus BA18™ =22 -100 0 2.72
Superior Temporal Gyrus BA22™ —54 —48 10 3.14
Precuneus BA7™" -10 -70 38 3.03
Caudate ! 14 -12 18 417
Postcentral Gyrus BAL™" 58 —26 42 3.05

p<0.001

*: Talairach Level @ Find nearest GMA4F Ueht 98 944

" : Talairach Level’d YERA] %¥3to 1} Find nearest GM YeRd ¥4
™" Talairach Level’doliA vehd o<
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Table 11. Brain Deactivation induced by Electro—acupuncture Stimulation on Right St40(Fenglong)
in subject 4

Talairach coordinates

Acti i Brodmann Ar t—
ctivated Region rodmann Area X Y 7 score
Sub—Gyral of Occipital Lobe BA37” —40 ~64 -4 4.84
Lt Culmen ) -14 -30 -14 4.06
" Middle Frontal Gyrus BA9™ -32 18 28 3.65
Culmen ’ -2 —-50 -8 3.01
Culmen i 4 -56 -8 3.53
Middle Temporal Gyrus BA21™ 60 —60 4 3.51
Rt Middle Frontal Gyrus BA6™ 46 4 56 3.25
' Midbrain ) 2 -22 -4 3.23
Middle Frontal Gyrus BA9™ 46 30 28 2.94
Superior Frontal Gyrus BAS™ 22 20 50 2.88
p<0.001

*: Talairach Level 2 Find nearest GMA YERA] ¢4 44
** : Talairach Level’t YeptA) %skou} Find nearest GM7AT WERd <
" : Talairach Level’dold Jehd |44

Table 12. Brain Deactivation induced by Electro—acupuncture Stimulation on Right St40(Fenglong)
in subject 5

Talairach coordinates

Acti i Brodmann Ar t—
ctivated Region rodmann Area X v 7 score
Sub—Gyral of Temporal Lobe BA30™” =22 -56 16 5.56
Cuneus BA18™ -20 —66 16 5.51
Middle Frontal Gyrus BA9™" -12 34 26 4.69
Lt. Superior Frontal Gyrus BA9™ -16 46 28 3.98
Middle Occipital Gyrus BA19™ -34 -86 18 4.35
Middle Occipital Gyrus ’ -34 -70 16 3.52
Middle Temporal Gyrus BA21™ —54 4 -12 4.00
Fusiform Gyrus BAI9™ 38 =70 -12 6.12
Rt Middle Frontal Gyrus BA9™ 10 38 32 3.94
" Uncus BA28™ 20 -10 -28 3.81
Parahippocampal Gyrus ) 24 -12 -18 3.43
p<0.001

* : Talairach Level 2 Find nearest GMAH velz] §2 99
** : Talairach Level’t Yeh}A] 9kot Find nearest GM veRd 49
*** : Talairach Level’dolld Uehd 9
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Table 13. Brain Deactivation induced by Electro—acupuncture Stimulation on Right St40(Fenglong)
in subject 6

Talairach coordinates

Acti Regi Brodm t—
ctivated Region rodmann Area X Y 7 score
L Middle Occipital Gyrus BAI§™ —48 ~78 0 3.85
t.
Precentral Gyurs BA9™ -40 24 34 3.13
Middle Temporal Gyrus BA39™" 52 -72 18 3.56
R Middle Temporal Gyrus BA39™ 58 —66 18 3.17
t.
Precuneus BA7™" 8 —60 56 3.36
Cerebellar Tonsil ' 32 —44 -36 3.28
p<0.001

" : Talairach Level ¥ Find nearest GM*}+ VeRx] 932 &3l
"t Talairach Level’y “EhbA] 99to U} Find nearest GMAF Vet 3
™" Talairach LeveldollA Uepd 944

Table 14. Group Average of Brain Deactivation induced by Electro—acupuncture Stimulation on
Right St40(Fenglong)

Talairach coordinates

Acti i Brodmann Ar t—
ctivated Region rodmann Area X v 7 score

Inferior Frontal Gyrus BA11™” —24 26 -12 4.14

Lt Culmen ) -16 =30 -16 3.45

" Parahippocampal Gyrus BA28™ -20 -18 -20 3.33

Thalamus : -6 -10 14 3.17

Parahippocampal Gyrus BA28™ 22 -16 -18 429

Culmen ! 38 —40 —-26 3.83

Fusiform Gyrus BA37” 46 —48 -14 3.70

Rt.  Fusiform Gyrus BA19” 38 =70 -14 3.65

Inferior Temporal Gyrus BA37™”" 52 —68 -2 3.40

Middle Temporal Gyrus BA21™ 60 -62 0 3.00

Middle Temporal Gyrus BA39” 58 -64 10 2.90
p<0.001

" : Talairach Level 2 Find nearest GMA Veh}A gke 99
" : Talairach Level’d WJeh4x] 9kt Find nearest GMAY Uehd 94
""" : Talairach LevelAtelx Ul o4
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Table 15. Group Average of Brain Activation induced by Motor Stimulation

Talairach coordinates

Activated Region Brodmann Area X ¥ 7 t—score
Postcentral Gyrus BA3” —40 -20 56 10.86
Middle Frontal Gyrus BA6™ -4 -8 58 6.29
Middle Frontal Gyrus BA6™ -2 -18 52 5.52
Declive ' -36 -76 -16 5.39
Lt Inferior Occipital Gyrus BA18™ -32 -84 -10 439
Culmen : -24 —62 -26 4.97
Superior Temporal Gyrus BA22™ -52 6 0 4.95
Superior Temporal Gyrus BA22™" -58 0 4 4.46
Transverse Temporal Gyrus BA41™” —44 -22 10 4.09
Uvula 4 -62 -28 4.88
Rt Middle Frontal Gyrus BA6™ 54 6 46 4.76
p<0.0001
* : Talairach Level @ Find nearest GMA} UelA] e o9
" : Talairach Level’d Webtz] ¢3tou) Find nearest GMAF Vet 44

" : Talairach Level’deilx Jehd 94

@ A3z 4

a9 H7)s0] 8489 FH4+ 5 Brod-
mann Area 9, 373 $3 6, 8, 9, 21HCE U
wWol<Table 11>.

® Az 5

¥ H7)50] &PsE FU+= A5 Brod-
mann Area 9, 18, 19, 21, 30M3} ¢% 9, 19, 28
Moz UehstTable 12>

® P2 6

A w750l EA43E = 35 Brod-
mann Area 9, 18¥% % 7, 39902 Yehitt
<Table 13>.

4. Bf& BRI 2% kigd
Group average

@AY Hrsol gHIE FHAs

Brodmann Area 11, 283 & 19, 21, 28, 37,
39802 vebdtiKTable 14>.

5. Motor Stimulation0ff 2|8t r|&tM 3}
Group Average

H#ze H7)5e] g4std ¥4+ 5 Brod-
mann Area 3, 6, 18, 22, 417} $= g0 Y
EPsttcTable 15

IV. % 2 E8%

e AR REiT ERE RRE #RE
AFshed B BRY AvE K ABRS T
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Table 16. Electro—acupuncture Stimulation0f 2}
Bt Brodmann Area®] ActivationZt Function

BA Brain Region Function
2 Postcentral Gyrus
Touch
3 Postcentral Gyrus
Voluntary
4  Postcentral Gyrus movement
control

Precentral Gyrus
6  Postcentral Gyrus
Middle Frontal Gyrus

Limb and eye
movement
planning

9 Mldd.le Frontal Gyrus Thought,
Inferior Frontal Gyrus cognition

10 Superior Frontal Gyrus ethics, m?ral,
movemen
Middle Frontal Gyrus

Sub—Gyral of Frontal Lobe
Extra—Nuclear

visceral sensory

13 and motor

18 Cuneus Vision ; depth
Sub-Gyral of Temporal Lobe > cep

22 Superior Temporal Gyrus Hearing, speech

Postcentral Gyrus .
30 ) . Emotions
Posterior Cingulate

Middle Temporal Gyrus Reading,
40 P 1G speech,
osteentral Gyrus movement

41  Superior Temporal Gyrus Hearing

Postcentral Gyrus
43 T Taste, GI tract
Precentral Gyrus

ethics, moral, movement), 30* (emotions)< 3
E A7, 24, 79 59 ZANFEQ §Row
SR HME St MR %, KR, i
W 52 BHshe 7158 fAFSHE, 139 (visceral
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sensory and motor) % 43%(Taste, GI tract)&
Al At Jlso® £Be MFHE, 1%
ke stz B gk AR EdE 5
BEste 7159 fARSEL, 18% (vision)& EUE
T E= #ifm fE Jehiz, 293 33 (touch)
&= Aol oig #igt KHES Jehde, 22(Hearing,
speech)H, 40(Reading, speech, movement)H,
419 (Hearing) & RE#12H2) 2o did kg
Z FREKTable 16>

S BHEEC A% &Y A3E B 99
& Brodmann Area 1, 6, 7, 8, 9, 11, 17, 18, 19,
21, 22, 23, 27, 28, 30, 37, 39W L2 o]F 23
ol4 ¥4 AHsE B2l Brodmann Area™ 7, 9,
18, 19, 21, 28, 30, 37, 39§l o] ¥9g} =
ool MHMMS A3 E¥ Brodmann Area 99
(Thought, cognition, ethics, moral, movement),
28% (Smell, emotions, memory), 30¥ (Emotions)
< BRY WHE St AHSR AR, KR,
MR 55 BEEkE 7153 fAkske, 738 (Multim
odal area for spatial body sense)-& %o &
BoREe] ot W& Jehda, 18¥ (Vision,
depth), 199 (Vision, color, motion, depth), 21
# (Form vision) > BUEE B+ HEHN H8 K
f&ol™ 37¥ (Reading, speech, movement), 39
H (Perception, vision, reading, speech)< &
B RN QA0 3 Kfgoletn Bkt
P<Table 17>.

Brodmann Area 9¥ (Thought, cognition, ethics,
moral, movement)# 30¥ (Emotions) & EF ¥
MWEBT HREE BE 4339 9979 g4
Astd YA FEHA Yeided o & o
AUelM d¥+ BH3ET dRE g4 Aete
Ao BoAH @k &R HEA T Auad
of thate] A&Ho|x b et sty
5y eil=g
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Table 17. Electro—acupuncture Stimulation0f 2|
3t Brodmann Area®l DeactivationZ} Function

BA Brain Region Function
Multimodal
7  Precuneus area for spatial
body sense
Superior Frontal Gyrus 'cfglg‘;‘iggtﬁ

9 Middle Frontal Gyrus ethics, mf)ral,
Precentral Gyrus movement
Cuneus
Lingual Gyrus .

18 Middle Occipital Gyrus Vision, depth
Inferior Occipital Gyrus
Middle Occipital Gyrus
Middie Temporal Gyrus Visi )

. ision, color,
i9 ngual Gyrus motion, depth
Fusiform Gyrus
Parahippocampal Gyrus

21  Middle Temporal Gyrus Form vision
Uncus Smell,

28 . emotions,
Parahippocampal Gyrus memory
Posterior Cingulate .

30 Sub—Gyral of Temporal Lobe Emotions
Middle Temporal Gyrus _
Fusiform Gyrus Reading,

37 . speech,
Inferior Temporal Gyrus movement
Sub—Gyral of Occipital Lobe

Perception,
39 Middle Temporal Gyrus vision, reading,

speech

V. & @

RIBERY] 2N MER LER Hikst
£ AME T I JE Bkl EH BRG] H9

843te MRIE ol 83 BRT ¥R tu# 22
e A

. B EEARC g8 AAE HAE4se
Brodmann Area 2, 3, 4, 6, 7, 8, 9, 10, 11, 13,
18, 19, 21, 22, 24, 30, 31, 33, 38, 39, 40, 41,
42, 43, 479°] 4.

2. Bf& FEHB 23 HEAI3l Group average
+ Brodmann Area 2, 3, 4, 13, 22, 40, 41, 43,
44¥o] 431t

3. &% FEEggel o AAE S84 A=
Brodmann Area 1, 6, 7, 8, 9, 17, 18, 19, 21,
22, 23, 27, 28, 30, 37, 39H0] &43t=ct

4. 2 EHEERA A 843 A Group
average~ Brodmann Area 11, 19, 21, 28, 37,
390 &4}t

5. Motor Stimulation®] 13t = &43} Group
averaget Brodmann Area 3, 6, 18, 19, 22, 41
Ho] 43U,
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