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Table1 Brain areas significantly activated during
resporse inhibition

The names of areas described above point to the peaks of activation within each dluster

p corrected p values for spatial extent {cluster level p value) and peak height (voxel level p value) of the activa-
tion: all areas exceeding the corrected cluster level threshold of 0.05 are displayed; k number of voxels in cluster;
Ttscore; x, y, z localization according to the standard Talairach coordinates {in mm); L left; R right
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Fig.2 A Statistical parametric maps of brain region {on the regression analysis for the 17 subjects) showing significant activation negatively associated with the motor-
key score of BIS-11, within the areas activated during response inhibition, at a statistical threshold of P < 0.05 {uncorrected) on the single voxel level and P < 0.05 {cor-
rected) on the cluster level. The region corresponds to the RDLPFC: x, y, z = 34, 22, 29; area 9; t-value = 5.66; 42 voxels. Clusters of activation are shown as through-projec-
tions onto representations of standard stereotactic space. Sagittal side view; coronal view from back; transverse view from above, B Correlation between mean percentage

of signal change within the RDLPFC shown in Fig. 2A and the motor-key scores of BIS-11. The correlation coefficientis r = ~0.93; p < 0.01

Discussio

In the present study, we examined the brain areas asso-
ciated with impulsiveness as measured by BIS-11 in
healthy volunteers. We have shown a significant negative
correlation between the motor-key score of BIS-11 and
the magnitude of activation in the right dorsolateral
prefrontal cortex (RDLPFC) during the No-Go condi-
tion compared to that of the Go condition (i.e., as the
motor-key score of BIS-11 increases, the signal intensity
seen in the region including the RDLPFC decreases).
These results suggest that the RDLPFC may play a more

important role in response inhibition in motor in-
hibitory control than other brain regions.

We used BIS-11, a self-report measure, in the assess-
ment of impulsiveness. This scale was designed to mea-
sure temperament, a long lasting characteristic of the
personality of the subject. In addition, we can gather
consistent information that is not affected by experi-
mental methods or tasks. Qur results illuminated the
motor impulsiveness of BIS-11 as only a subscale, which
has a significant association with the activation in the
RDLPFC during response inhibition. Although the BIS-
11 and its subscales have sufficient internal consistency
reliability, other subscales did not show any association



between any brain regions activated during response in-
hibition. That may be because the Go/No-Go task we
employed is a task emphasized on the motor response
inhibition. Barratt (1994) reported that college students
scored higher on average for motor impulsiveness than
a mixed adult population and lower for cognitive impul-
siveness, whereas a group of psychiatric inpatients
scored high mainly on the non-planning impulsiveness
[2]. This indicates that motor impulsiveness is more sen-
sitive than other subscales of BIS (i. e. cognitive impul-
siveness and non-planning impulsiveness) in young
healthy persons and supports our result, which illumi-
nated motor impulsiveness in our comparatively young
(25.1 years old on average) healthy subjects.

In this study, brain activation associated with suc-
cessful response inhibition was observed as a distrib-
uted network in the right hemisphere, which was con-
sistent with the results of previous functional brain
imaging studies that suggest right hemisphere regions,
including the RDLPEC, the inferior parietal cortex and,
medially, the anterior cingulate cortex (ACC), are espe-
cially important for inhibitory control [6,7, 13,20,21,27,
43]. In particular, the importance of the RDLPFC was
emphasized after regression analysis. The RDLPFC is
one of the most consistently activated areas in regard to
inhibitory control, and is thought to participate in the
active suppression of inappropriate movement and be-
havior. The right lateral prefrontal regions have been
shown to be activated in countering proactive interfer-
ence [7], set-shifting involving the inhibition of the pre-
vious rule in the Wisconsin Card Sorting task [27}, re-
sponse inhibition in the Stop paradigm [39, 43},
suppression of imitative behavior {5], and a range of
clinical disinhibition syndromes that follow right hemi-
sphere damage [46, 48]. In addition to being involved in
the suppression of movement and behavior, the
RDLPFC is also associated with the voluntary suppres-
sion of a positive emotional reaction, such as sexual
arousal [4], and the voluntary suppression of a negative
emotion, such as sadness [29]. These facts indicate that
the RDLPEC is a key structure involved in the variety of
inhibitory control.

We did not observe any significant correlation be-
tween the performance data (i. e, the number of com-
mission errors and omission errors, response time) and
the magnitude of brain activation during response inhi-
bition. This result is not consistent with the results of
Garavan etal. (1999), which suggest that the faster a sub-
ject was in responding to the targets, the greater the sig-
nal intensity seen in the regions, including the right in-
ferior frontal cluster and the left inferior parietal lobule
cluster, during response inhibition [21}. Comparing our
performance data with theirs, the percentage of com-
mission errors and omission errors are almost the same.
Therefore, it may be difficult to interpret the inconsis-
tency simply as the task level of difficulty. Another pos-
sible interpretation is the difference of strategies in exe-
cuting the task. The response time to targets and the
accuracy of responses are conflicting natures in execut-
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ing the Go/No-Go task. Both of these parameters may be
sensitive and variable to the difference in strategies each
subject used to emphasize the response time to targets
or the accuracy of responses, when they are demanded
to manage both. Actually, the mean response time to tar-
gets in our subjects (326 ms) was considerably shorter
than that of the subjects in the other study (460 ms).

Casey etal. (1997) showed a significant negative cor-
relation between the number of commission errors and
the volume of activation in the orbital frontal gyrus [11].
Regrettably, our experimental conditions did not showa
significant activation in the orbitofrontal cortex, as did
other fMRI studies. This inconsistency may be due to the
difference of methods employed. The correlation the
other studies observed maybe reflected the develop-
mental difference between adults and children, because
those studies mixed adults and children as subjects in
their experiment. In fact, those studies also showed that
the volume of activation was significantly greater in
children relative to adults when performing the No-Go
condition of the task. However, the location of activation
in the PFC was not different between the age groups.
This observation may be due to susceptibility effects at
the air-tissue interface in the perinasal sinuses, which
renders orbitofrontal activation difficult to observe in
fMRI. However, lesion studies in animals and in humans
have traditionally implicated the orbitofrontal cortex in
behavioral inhibition [19]. Therefore, we cannot exclude
a potential role of the orbitofrontal cortex in inhibitory
control based on fMRI data.

Liddle etal. (2001) [30] reported that the activation of
ACC during No-Go trials was not substantially greater
than that during Go trials under circumstances in which
No-Go trials and Go trials were equally probable. In ad-
dition, they reported that the activation of ACC was re-
lated to decision formation and monitoring, rather than
to response inhibition. These results may explain why
our results have not shown activation in the ACC. We
used a standard blocked design [11] in this study as a
way to provide and maintain a high level of prepotent re-
sponse. Randomly presenting an equal number of Go
and No-Go stimuli would have eliminated a buildup of a
prepotent response. In such a situation, the subjects
were required to make and monitor decisions attentively
during both conditions, which might result in little dif-
ference between the activation of the ACC during No-Go
conditions and that during Go conditions.

In addition to those areas discussed above, we de-
tected activities in other areas including the right middle
frontal/theright precentral gyrus (frontal cortex) and the
right cuneus/precuneus {parietal cortex). Moreover, a
correlation was detected between both areas by analyz-
ing the mean percentage signal changes in the regions
during response inhibition. The observed activation in
these two areas might be related to motor imagery, which
isdefined as the mental simulation of amotoract [12,14],
and is reported from neuroimaging studies to share
neural substrates with those underlying motor execution
[31, 40, 41]. The precentral sulcus at the level of middle
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frontal gyrus and the posterior superior parietal/pre-
cuneus were reported to be activated more during motor
imagery than the motor execution [23] and are thought
to correspond to a ‘negative motor area’ where electrical
stimulation causes a cessation of movement [32] because
activity for inhibiting movement would be needed dur-
ing motor imagery. Therefore, our observation that these
areas are activated may be reasonable.

One of the most important issues of the present re-
sults is why high impulsive subjects perform as well as
low impulsive subjects with less activity in the RDLPFC.
It may be possible to explain this by the fact that a para-
metric manipulation of the ratio between Go and No-Go
stimuli revealed the RDLPFC increases as inhibitory
difficulty decreased, that is, as the relative numbers of
No-Go stimuli increased, thereby diminishing response
prepotency [10, 13]. That is thought to reflect the im-
portance of maintaining relevant stimulus information
against interference from competing non-target stimuli.
Therefore, the high impulsive subjects with less activa-
tion in the RDLPFC may have less capacity left for re-
sponse inhibition than that of less impulsive subjects.
However, some fMRI studies concerning working mem-
ory showed an increased activity in the PFC with in-
creasing memory loads, possibly due to a limited capac-
ity of the system for controlled processing [25, 44].
Therefore, the relationship between the task difficulty
and the activation in the PFC may depend on the tasks
which require different processes of cognitive functions.
Further studies are needed to clarify this issue.

One of the limitations of this study is that a block de-
sign was used for investigating motor response suppres-
sion. When employing block design, it is difficult to con-
trol for the difference in frequency of motor responses
between blocks that differ in the proportion of Go and
No-Go events. Casey etal. (1997) tried to avoid this dif-
ficulty by comparing the epochs containing Go and No-
Go responses with two baseline conditions that con-
tained only Go trials. One baseline was established from
a frequency of Go trials that matched that in the No-Go
condition (ensuring approximate matching of number
of motor responses), while the other baseline was estab-
lished with the total number of trials matching the No-
Go condition (ensuring matching of the number of
stimuli presented) [11]. Their results showed that the
same areas were activated during No-Go conditions and
Go conditions in both contrasts. Together, these results
may support the validity of our study using the latter
baseline. Another possible limitation is in measuring
impulsiveness using questionnaires, which are subjec-
tive. Shortcomings on self-report measures include the
need to rely on the honesty of the individuals complet-
ing the questionnaire.

We observed a negative correlation between the motor
impulsiveness assessed by BIS-11 and the activation of

the RDLPFC during response inhibition in healthy sub-
jects. Our findings highlight the importance of the ac-
tivity in the RDLPEC as the area most sensitive to the
differences in individual motor impulsiveness, even in
the healthy subjects. However, the role of the RDLPFC
remains unclear, thus, further studies are needed.
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Abstract
To clear the brain mechanism of a
failure in adaptation to stress, we
have done neuroimaging studies used by
fMRI and MEG.At first, to investigate
which areas of the brain play an
important role in the perception of
stressful event, we performed a
functional magnetic resonance imaging

(fMRI) study that involved recognition
of unpleasant words concerning
interpersonal relationships. Secondly,
we evaluated the effect of various
stress on sensory gating system by
Magnetoencepharograpy (MEG), to show
whether stress could affect in the
brain mechanism,Finally, we studied
the neural activity associated with
the expectancy of emotional stimuli
using fMRI and MEG, because of
importance of expectancy in adaptation

to stress. These results suggested
that stressful events might be
recognized in the some brain

regions, that acute stressmight affect
one of brain mechanism, and that
expectancy might suppress incoming
stressful stimuli.

BHLHIZ

BSHREE IR 2 b L 2B RO BREI N
28, M2DEISTEAEDERAF A4S —
VAMEEI N, BISIEEIREED S| Sk
ZEND, BT OB GHE DRI DG
HHSHEDEETH b, HHEZN Rty
B#HDEMNEER N ZAEEDKS DFE
WINIZFESTDEEZIOND, /> T

— 101 —



LEEE 44(3), 185-192, 2004

A LRI AT 2 B DA A h =
X LBMAT 2 2 &1k, X b L 2B
R EDFAEMAY - IHHEMEDREIRIC
HOIRB D BAEZ DAREORE KPR
BEINTND D DR DEEEDHEIC B
FETZEEGHELEDbhE, 20D
IO REEDPS, bhbhEA L AD
BISIAEDIMA A W Z X LB S HBIZT
Z 7= T . HERE T B S I NS 5 ik
(functional Magnetic Resonance
Imaging:fMRI) & B @ 5% F Ml %
(Magnetoencepharography :MEG) & iv-
7= IR RE B ARAT ek & AV TN < D
OB ET>T D, TR RHEL
N2 B B AL BW TR W B h
BHSPICT 2010 8 ABRZ P L X
WY A BEEO R OMEEREIC BT
Lt RiT oo B, A MLV RER
DIAMSEIC S D L D> RhEEE 52 5
BEHOSPIZTEEHDICEMER L 2D
HANY ZT LI RITTREIIDNTHR
SLize BEIZ. 2 L ZABRDTHIN
2 MU ZNDHE SR DB LB TH
By#EZ, AN ZBEROTFHIIZET S
RG22 T o /=0 ARETIHINS
DIFFERLR Z FUMTEENA L=

1 HEE R b L R BEEOA O REEETE
B e 1)2)

2 b LRGN YRR P L R &
DI L 2D 2 BT B LD
TED, %ﬂﬁzbbzkbfiﬁ £
I, B GER), BEREBESh. O
MR b LR & LTidnt ABER EOEE,
NSE (BUEE) TR EDENIB N TN B, (0
M2 L 2R BOFED B L 7
B ehEPEIN. EDDbITN AR
RICBIH L= 2 b L RIS RERUEE S

W, EEPEREEN LU D> TWD Y
DEEZBND,

X ABBFRIZ B U 7= RO R AN R
itz e UTid. RIEOREZE FHW =T
TH% {IThhThad, Zh5 Offfgh
5k, kiR BIREOHKRE SRR
MBI OB ST, LU
DS A ABRR MU RICBIE T % HAE

ERIEE UCHWEREERZREITES
T, EEKR N LR ERDEEDVDR
DG CRAME NI PRI TE S
CIIEETH S,

e 13HENRIZ, 1.5T O MRI %
B (B Marconi #L8Y) % B\ emotional
decision fEEEITRFD TMRI 2R U=,
B, 358 L fHox ABRR ML RIZ
%ﬁt%ﬁ@@@ﬁ%®9¥é@$#%
BRI HEELBEEGE 3B 1M

m@m&m%%t&m¢@@$;

P ORE PR BB B RENE AT
3ETD.EH 6 v riEhEL A
(FIGURE 1), 1 7’11 w 27=30 #LRFIC 5 fHD

HiZt w MR ERT 5, HEREIIREE
o MIRLUTHY U UIZTRE L,
fRKTIE SPMIQ & Fivy, R ABERA P LR
Lu%@bfﬁ %?H%tﬁr&@ﬁuuzj‘
RF DX TG BY RIS 2 LLIBARET Uiz o AREEME
T, SHEEIEREICGA U HEED
FEE e AR & SR U=

D BEE SR & i UL AR
B ML ZIZBE U MEERRC A
GRERA, ERR. ABEER DG
Nize X 5IZ. EARRM. EFRDE
Fhid R N LR 7 )V IR BEE DB & D FTH
LiAHBIZ LT = (FIGURE 2),

DR O PR BEERI O RE
IBIF AR, EFIRDEEIDR
WXN=. Fo ZOEMOIEEIOR
IO EERR RN OFEE & B L
TWddDEEZoNE, ZhFE TR
B SITREREOHRIIEE L ERED
ARENIEEE LT3 Z - T,
Fh-. ChoDOHBAOFEEHEI N A7
IR BAEE R AN & BRI U 7= R T O
ozl B, AMLVRIZIVIREFED
A1 B HE T 2 AE DR & O Age s HEE
Xhi=,

2. 8 M 2 b L 2 @ Sensory gating
system [Z T B2 3)4)
:Z N U 2R DA E AL IR I 5
LRBEBERETAI L. A ML A
@ﬁﬁ%@ﬁ?%if@@f%%t%x
bh3, Shlid. 2 L 2ORT B

— 102 —



OEEEY 44(3), 185-192, 2004

DORAE R ON,. BP0 VR
—3 > MIH 1= 2EHE A% (Sensory
gating system) IZEE 8% H TR 21T -
zo

Sensory gating system & IdE{RIZ &
STHEDEBETHRVEERBICN LT
iEEeE M < L (gating out). EER
B LTERIEE REL T3
(gating in) BXODRTVERKIR EELIEE
BThd, ZOHEBNIERISIESEM
RN, EROBSEEEN L > THE
MENTHB D, &ML RIZHT %o
e UTERREBIRZREZLTVWS EE
ZB6N5, KEFETIE. 2 ML RTHT
%W GHRE X LT P50 suppression
(gating out (Zxfit) ICEHBH L. R4z
ZMEZ N ZEROREIONWTHETL
7o
EEEENRE LT ML BRI
(= P50 suppression M A1t % 204 channel
e 2 W THl ZE L =, P50
suppression & 500 ns Bl cEREN S
—xfD 7 ) w2 EF (Ist, 2nd) % 8 #fA
FRTIRR L. 7 ) w7 EIIxd 560
WD, (2nd / 1st @ t/c ratio) TIE
fli L= (t/c ratio BS/HhIWEE gating
out MEEADE ) (FIGURE 3),

2 ML RE LT ACDIKAKIZ 143
EFEDTBEVWSISYWEHKI ML R
(cold pressor test) & &{ZIXFEIK R
ML 2 & LT positive. neutral,
negative RIFEME R OBBHRZ 4 R
( International affective picture
system; IAPS) %/ U7=(FIGURE 4),
e 8 (5l BT cold pressor test
AT, t/c ratio OWEZRZDE
W, EHEZIIIWEEZRDRP o=,
& 15 MIZBWT positive BLY
neutral RIEHR T A FEERFIZIE t/c
ratio OWZILFED 5N 7=55,. negative
IRAEE R T A FERRAPIZIIEED S e
- 7=(FIGURE 4), T 7xbb, WK
VREPFTRAEHNA ML R

gating out Zig5Fa /=,
ShoHsNERFTRIE. X ML RAH
BRI AN VAT LADEEBBID,

L ELDARPEDBHRICTH IS
ZEBBKRLTWS, ZOZ EIZANED
2 ML ZORET Tl B Fafic 82519
270080 REMEEI NS, L
PURMBS, 2 ML RIDEIE L =15
EH BN IEERRIZER D R UIRX =35
Hirrcld, ARFWELTHLINWLD
REREICIBINWRITSZ I sh s L
Nk, LMo T I @ sensory gating
system FOZEEDR L RTS8
ISEEE R T EHD —-DIlRD &H
ZABTEHTED, 5. ZORNHER
AET 2= DICERZET2IT TN
BhH 5,

3. A ML 2EZDFRICE T 2 R
#REt 5)6)

3 N O A i NS il FEP b 3 A
L0, bhvbhid Uik VIR
X BMEHRT D, HIZIE BRIEDL
IRWIBEID, FEREROFICHEREZF
HL. D SFITERM R2ERT
2Nl EBITHIZEDNH D, Th
5O E5LFELT. A ML RE
ZOFRID R b L 2D FRAEHALI AR
WREREEEEZ TCWDEELZ, X b
L ZERO I BT MRl i aiR
% fMRI BLUMEG 2N TIT o720

FMRI IZ & kR, EEHE 15 F1%nf
212, 1.5T @ MRI 2% (B Marconi £k
B % U RIS G R RS T D
tMRI 2% U7z, aEIL. =D LR
(LR S1 CARBRIE S2)% —E D
I EIEIRR (4sec) TEZ Y —IZ 2R L.
S2EITRY UG %R X 87,51 FlE
ELT. O, A, JOHKMEXELE 2R
L 7=(100msec), S2 & LT, Bix3
FE DG (/A R/ ;25 30 M) B RFD 2
S4 REERLE(2sec), #HEREIL. O-
Ry O-F A-HHED L5112 81-82 @
HAGhERREE UEERE( g
)&, S1-S2 DIHAE LR DT V¥ Lk
I (FHARBIRESRIE) 2 R HIZIT 2 )20
fi#rid SPMI9 & Fvy, THIATRESRM: & T
B ETEESR 1 DIRF D I TE B R 8 & bh ik
3f L 7= (FIGURE 5),

— 103 —



DEEEF 44(3), 185-192, 2004

MEG 2 R =fEtid, @5 6 Flaxt
Rz, 2T 204 F v o RV S R
7 I (Neuromag #H84) % AU, T HIEIS S
RFFRR BRI TR DI 2 5l U =0 #E
BREE. O~ O-Fko LS5z S1-52
DfAHED R B EIE UM T, s
S—F X EEmEIC S2 277 1000nsec
2MELY L. Visual evoked field
(ER) O NESHOHEEE T > =
(FIGURE 6),

FRAIRESR T P RIATTRES: L 1

LT B SERTE O R P (U AT SR AT
FRIGERIEF, FAMUEIHRTE) CHER TS
g LFEERD=(FIGURE 5),
RlZ, PRREE FHILTO S RFTIE
A Tl S, BRAETEERIE. SRk
&, EriankE, BLOHMORES (£
AHBEELE, AR, AERE) oiE#Es
HHNT=,

ISHIZAUEEERWTESRT A R
RTABOBRFEMARIFICRD 5N 5 K6
DREZDENIDOWTHE L=, B
LU BT R T 1 RIEREIC, %
EREHOITIER UALE I VEF 238807~
75, VEF osaEid. PuliEo ¥l & g
UT A RRIEZ FRIL = D TihE b
-7=(FIGURE 6).

NS DFERPS. kDB EHR b L
2 HRO TN BT ZRHITEATE D& E|H
MBI, F=-FHBEREICBIT %
HT 4 TAERDO AN ZFEICES LT
WEZEBFREINE, Thbb, X b
LRERETRTZZXIZL D, BIHERT
WESTWMARY NT—2 2N LT, B
HBICBIF 52X ML 27NV A2 H
SR Ry 2 i F= gy

BbhiZ

M EoEEAENGE U= fMRI B
U MEG Z W45t 5. R ML REHR
ERAICBWTERIE NS Z &, Ao
2 LRI & D BN 0 — BRI & (D
£UBZE. FHIBPZ ML RBEZOAN
MG 2 AHEMEDE 2 S hi. B,
FIEHNT. 2 ML 2BEISDESE L EE
FIVELTODREZEL, Th5DHRHE

PFREEAVERFEIT > TN 5.5,
SOMENRE LR ERE X T
2 b U RTEGHAE DI A 1 = X LT
Bl D WTHERBMA ZT>TNEREN,

e

BiRFEIE. BEBEBRPET B
T A DERRIERERE T ML AN
D AT DR N 2> FHEKE DfFERE & 85
HOBAFICEE T 2195, (EERFFEH ;1L
BELA) DA E UTiThbiiz,

SCHER

1. ShiraoN, Okamoto Y, Okada G, et al :
Gender differences in brain activity
tovard unpleasant linguistic stimuli

concerning interpersonal
relationships: an fMRI study. (in
submittion)

2. HREF,MAZRE, MAHSE f .
EREERELEEEIBTLADEE
A A= - AOEFICBIE L= HFE e H
MEDHEEDF DO RE . & K DE %
14,141-147, 2003

3. Yamashita H, OkamotoY, Morinobu S,
et al Visual emotional stimuli
modulate auditory sensory
gating:Studied by magnetic P50
suppression(in submittion)

4. (IFHEM, MARRE, MEW, ft; 5K
X (MEG) 2 N 7= 2 b L GBSk O
TAAIBERSIZBE 3 % Ht3%  Sensory gating
system I 5% YT = Mat. FESEn
ZEAEH 34, 273-278, 2002

5.Ueda K, Okamoto Y, Okada G, et al:
Brain activity during expectancy of
emotional stimuli: An fMRI study.
NeuroReport, 14, 51-55, 2003 .

6. MAEE,MHE A, tH-& fh:>
DFDFFREMBZ [T T-IMRI 2RV 7=

— 104 —



OEESE 44(3), 186-192, 2004

gt - B & M oD R 14,119-126, 2003

— 105 —



FEARERIT ST ESR 36, 248—253, 2004

D DIRRE DOBITRIEMBE T RIF T 5> DEDEIR  IMRIZ A L\ Z4RET

FIEH R EARZRE* *+. ILITFIEM* *+ EH—&F* ** i

A* &g

fER* 1A

EEAFARZREEEZEESMAN QEERFER SUEERMARTIFHEE

(FEfhrpEERIE )

R RAITRIAER SR - BINEHOELEET ST e SE (CREST,IST)

Wik > ORBHEL0FL B I OER - 43 -
REFrovF o VIR EEERZ VT4
TI0BE R E L. EETIBMERER TR O
Ay B & MR RORE UL IR TR R CHIE Uiz,
fREF R TISITMERIC—B L C BB
PR T RIS AR I B B L OEHR Bl AT
HICBWTARREH LEVADON=, D
O BE I SO CUIRAIE, ERdER &
HITHFIRERIER CRIE R REE LR BAS
N3, AR CldEE ERiZASNhED
DO, FERHE &L CEEEBILRED LT
Wize SHIDIHZDS, 5 DFERE TR
F &t U A A B O BIRTRIC B
WTIHDIIEHEEENE T L TWA Z & hR
WX NTzo = 1D DI L 2kt
HEZITIIMORIFEEIIRELTB L T,
ACRED L BN ERRTIHDEEZ S
ni=,

Key words; Major Depression, Verbal
fluency task, Prefrontal cortex, Anterior
cingulate cortex, Functional magnetic
resonance imaging

Uiz

AR, D DWW DOREEIRE RSO M TS
HI Gl REE R B P AT RbN
TWB, ZOW. D DHFFRMHRD Z2HHRE DN
IR - EICBI L T, Ry ho Ui s
(positron emission tomography: PET) % H
WD 6. A DRTERITES S 1012130804k
[\ BT S5 10 D T DSl — B U 7= RAR
ELTELNTHWD, JhINR L TR E
AT D RGTEEIHIEIE, S DR OFREMIERERE
EL ZOEME R DMIEEOMES L B
SPICTBHIZTHEHEEL SN, WD
DEITHELS UM T E 205, 8D

Wig =B = RIFIZA S TR, HEAE
MR ILNE E 43 (functional magnetic
resonance imaging: fMRI) IFHIFHIEELRS
MEEEBE2BER LI VWS W = EEA
EH % H DDHEFVERIRDR Lo RS ERRE.
FRESfiRaE & HIZPETIZHEAEN B 20 D Ry
o & BEZRATRFO BTG BRIE I < N

ENBLED o Tn3, SEbibiit,

CNETOREHEZNGE UErSE
AIEAZES & 14 B oM BI M S e & & iS4 5

ZEDEIS N TN 5 ErEFRIBIEE A,

D DR EE ORBRITRONEE % IR %

FAWTHIE L. BEEEOMEE & Likigst 2

722 LB, > OFEBETHCEIL TldiEHH
HIIMA CTREREERICBHERITIRD C

&CL RS DEERRIC L B RRTE
FEDZE L BIRET UI=DTHE § 2,

SERB LT
1ogR

HEIE DSM-IV! T K5 DiEtEEED2
HUER AJ= TR B R EE Z B B ek ¢
BB DS DR EHE 104 Gk 8 B, %
M2 ), FRERLSD=47.2+8.2 F) B
LU - A - FMETFEyF LTI
RERT 747 10 §) CEYER£SD
=46.5+9.3F) T, BEBTIIHAHERT
item Hamilton Rating Scale for
Depression:HRSD=19.0+4.7 ) &H> >
I L BIERTIERAE® (EELH) (HRSD
=6.0+2.15) D2EHEERTE = &
FEEEHIVWITNORERHI IS DER
NIRRT dH 7= (Tablel), BB, ZDOHE
EIRBREEZRMERZEROEARZ ST
=70 b a—)VIZREn, HBRE2BICEN
WL > TIHEDEK AR ZFHEL T, X
BHIZLDRABE/ED A Tfrbhi=,

— 107 —



