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Fi6. 2. (a) Correlations between Schneiderian score and relative
right posterior cingulate gray-matter volume (r= —0-59, p=0-004).
(b) Correlations between Schneiderian score and relative left anterior
parahippocampal gyrus volume (r= —0-46, p =0-032).

measures of the right cingulate cortex, especially
of the posterior part, and the left anterior para-
hippocampal gyrus. As these brain regions are
intimately interconnected, our results suggest
that structural abnormalities in the limbic-
paralimbic neural circuit may underlie the
schizophrenic syndrome with alienated features.
To our knowledge, this is the first study to show
the relation of overall severity of Schneiderian
symptoms to the structural changes in specific
brain regions in schizophrenia. In accordance
with our hypothesis, these regions partly over-
lap with those which have been implicated in the
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self-monitoring function (Frith & Done, 1988;
Gray et al. 1991).

The cingulate gyrus is a major component
of the ‘paralimbic belt’ and has reciprocal con-
nections with neocortical association areas as
well as with the amygdala and hippocampus.
The anterior and posterior parts of the cingu-
late cortex are differentially organized in cyto-
architecture as well as in function, although they
are densely interconnected (Vogt et al. 1995;
Devinsky et al. 1995). The anterior cingulate
(BA 24/32) has been implicated not only in non-
spatial attentional and executive functions
(Pardo et al. 1990; Elliott & Dolan, 1998), but
also in numerous other functions such as motor
control, spatial working memory, selection for
action, conflict monitoring, error monitoring,
and performance evaluation (Paus et al. 1993,
Carter et al. 1998; Botvinick et al. 1999;
MacDonald et al. 2000). Posner & Rothbart
(1998) proposed a broad role for the anterior
cingulate in the conscious self-regulation of be-
havior via its reciprocal anatomical connectivity
with the prefrontal and limbic regions. On the
other hand, there is evidence that the posterior
cingulate (BA 23/29/30) is involved in episodic
memory, processing of emotionally salient
stimuli, and spatial attention (Grasby et al.
1993; Maddock, 1999; Mesulam et al. 2001).
Mesulam et al. (2001) have suggested that the
posterior cingulate may enable the bias of
anticipatory attention to be set in the direction
of events that have intrinsic or experientially
acquired significance.

In schizophrenia, functional and structural
abnormalities of the anterior cingulate cortex
have been reported in a large number of neuro-
imaging and post-mortem studies (Benes et al.
1991 Andreasen et al. 1992 b; Carter et al. 1997;
Takahashi ef al. 2002, 2003), and its critical role
in the pathophysiology of schizophrenia has
been proposed (Benes, 1998; Tamminga et al.
2000). It has been suggested that impaired error
monitoring in schizophrenia patients relates to
dysfunction in the anterior cingulate (Carter
et al. 2001; Alain et al. 2002). Laurens et al.
(2003) recently reported decreased activity of
the rostral anterior cingulate and associated
limbic-paralimbic structures, including the pos-
terior cingulate gyrus and hippocampus, during
the commission of errors in schizophrenia
patients. The posterior cingulate has been
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examined less extensively in structural imaging
studies of schizophrenia. However, a few voxel-
based morphometric studies have shown gray-
matter reduction in the posterior cingulate in
patients with schizophrenia (Sowell et al. 2000;
Hulshoff Pol e al. 2001), and a recent longitudi-
nal MRI study demonstrated posterior cingulate
gray-matter loss in parallel with psychosis de-
velopment (Pantelis et al. 2003). Previous func-
tional imaging studies revealed that patients
with schizophrenia showed abnormal metab-
olism in the posterior cingulate (Andreasen et al.
1997; Haznedar et al. 1997), and cerebral blood
flow in this region was negatively correlated
with Schneiderian first-rank symptoms (Franck
et al. 2002). In addition, the cingulate gyrus
has been implicated in the etiology of ‘alien-
ation’ in organic brain disorders (Feinberg et al.
1992). Thus, considering the anatomical and
functional correlates of the cingulate cortex, its
structural deficits might represent the liability
that internally generated thoughts or actions
are imbued with abnormal perceptual qualities
and misattributed to external agencies.

The anterior parahippocampal gyrus was
another region implicated in the Schneiderian
symptoms in the current study. Cytoarchitec-
tonic as well as volumetric abnormalities in the
entorhinal cortex (anterior part of the para-
hippocampal gyrus) have been demonstrated in
post-mortem and MRI studies in schizophrenia
(Jakob & Beckmann, 1986; Falkai et al. 2000;
Joyal et al. 2002). A positron emission tomo-
graphy study demonstrated that abnormal
cerebral blood flow in the left parahippocampal
region correlated with overall symptom severity
in schizophrenia (Friston et al. 1992). Our find-
ings are consistent with the notion that subtle
structural abnormality of the entorhinal cortex,
especially of the left side, is associated with the
expression of positive symptoms in schizo-
phrenia (Bogerts, 1997; Kurachi, 20035). The
hippocampo-entorhinal complex is thought to
play a critical role in memory and learning by
acting as a neural gateway for encoding and
retrieval, and thus, possibly orchestrate the co-
herent storage and reactivation of information
distributed widely in the brain (Mesulam, 2000).
A structurally deviant parahippocampal gyrus
might conduct misguiding orchestration, which
could contribute, to some extent, to adding an
alienated nature to the experiences of patients.
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Few attempts have been made to examine
specific relationships between structural deficits
of the amygdala and clinical symptoms of
schizophrenia using MRI, since many of the
previous studies measured the amygdala and
hippocampus as a single ROI (Shenton e al.
2001). Kurachi (2003 ) proposed the amygdala
as a principal candidate for the substrate of
Schneiderian symptoms based on theoretical
considerations as well as on data from exper-
imental studies. Among a limited number of
studies which specifically measured the amyg-
dala, Gur et al. (2000) observed smaller volume
of the amygdala only in male patients with
schizophrenia. Joyal et al. (2003) reported bi-
lateral volume reductions of the amygdala in
first-episode patients. Reduced volume of the
amygdala found in the present study is consist-
ent with these previous studies. However the
amygdala volumes were not correlated with
the severity of Schneiderian symptoms. The
human amygdala, in general, plays crucial roles
in modulating the impact of sensory stimuli
according to the emotional valence and in
emotional conditioning (Mesulam, 2000). So a
possible contribution of the involvement of the
amygdala may at least be to exert an abnormal
modulation of emotional experiences elicited
by the Schneiderian symptoms, and to add fur-
ther distortion of psychological reality to the
patients’ experiences.

The findings of the current study should be
interpreted with caution for several reasons.
First, the relatively small sample size of patients
with Schneiderian symptoms may have limited
the ability to generalize our findings. Second,
although we reduced the number of correlation
analyses, the possibility of a Type 1 error due
to the multiple comparisons must be taken into
account, especially for the marginally significant
correlation between the Schneiderian score
and the left anterior parahippocampal gyrus
volume. A further study with a larger sample is
needed to confirm this finding. Third, the lack
of implication of the prefrontal cortex may
not exclude the possible differential contri-
butions of the prefrontal subcomponents to
the formation of Schneiderian symptoms. A
future study subdividing the prefrontal cortex
into functionally heterogeneous subcomponents
will clarify this issue. Finally, the Schneiderian
symptoms consist of certain types of auditory
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hallucination and the so-called bizarre delusions
(disturbance of the self), which are phenomen-
ologically different, although all of them share
an alienated feature. Thus, there should be
some differences in the underlying neurobiology
among these symptoms. Especially, the superior
temporal gyrus has been suggested to be in-
volved in the auditory hallucinations (Barta
et al. 1990; Suzuki et al. 1993; Levitan et al.
1999), whereas the parietal cortex has been
related to delusions of control (Spence et al.
1997; Blakemore ef al. 2003). However, this
point is somewhat out of the scope, since the
specific aim of the current study was to find a
common morphological basis (denominator)
for the alienated features of schizophrenia syn-
drome. Involvement of additional structural
deficits and/or functional changes elicited in
more widespread interconnected regions may be
responsible for the variety of the alienated
symptoms.

In summary, the present study suggests that
Schneider’s first-rank symptoms are based on
structural changes in the limbic-paralimbic cir-
cuit comprising the cingulate gyrus, the para-
hippocampal gyrus, and possibly the amygdala.
Future studies should be worth being performed
to confirm our findings with a larger sample
and to clarify the relationships between the
morphological changes in the brain and cogni-
tive deficits possibly underlying Schneiderian
symptoms, such as the self-monitoring dysfunc-
tion, in patients with a propensity for these
symptoms.
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$E 2B Schizophrenia FE SR

WL IS RAE D BT RR © A BE-117 9 2 B B e A i

7

=SV

WA JRAE D IR RBIZ L (pathologenesis) 121
T%&ﬁ#%wf?# 19804F- T2 -7 HAIRE T
ERHPRIBEN, FOEZFTIZIELZTA
h%h“(w% )T TD1DODE o9
1, 19764F1C Johnstone 512 & » THE S /-8
T O BBIZB T HWEOVKD, I LT
TICROLNAL L W) FTRTL (Weinberger
5, 1982). 4 #J, Weinberger (1886, 1987),
Murray & Lewis (1987) % Roberts (1987, 1991)
WK DIRBIN2ZOMEETE, A E YN
DAY FEOREDSHEE SN TVE L2,
BEUNC BT MO BAREE, 3 72b 5 B
REORELZHEETLEZZ DD ¥ (Fein-
berg, 1982-83 ; Stevens, 1992 ; DeLisi, 1997),
RS PR BRI B 5 5 dr i ifgE & L C
1%, Kretschmer (1967) DR AIEEIZOWT D
Hk L 728D D F 3 Kretschmer 3% &
EREOPHIEE (MEEE) & LT, ALy
(Schizoid) ZHL D L, Z FLAS389% B % 3 J %
WLIFLIERBEIhAZ L2l CwE L,
HAT O A KRIEORH AT I oW, EHS
(1987) DENT-WIFEHND ) T3, Kretschmer @

RIS 4 B18H, &R=—a—2r5 ¥ FhRF MR
Pathogenesis of schizophrenia : Temporo—frontal two-step hy-
pothesis.
“E ILER SR KR R AR R R

(T930-0194 & ILIREITHH5%2630)

Masayoshi Kurachi : Department of Neuropsychiatry, Toyama
Medical and Pharmaceutical University, 2630, Sugitani,
Toyama-shi, Toyama, 930-0914 Japan.
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W) RHIERE L, ZOBOFENETH EI X
N, MeERBEREE LCRCESZbNA LD
7% Y ¥ L7z Kretschmer D213, 4 HTY
MakRE () BEECT&S#ErIhTnE$,
1 2.1, Kaplan & Sadock (2003) & [H5HpE %
STV AL OREARAT AR EE (schizotypal
personality disorder) DIATIE, [FELFMA
IR E RHEEZ ORAIERTH L EEZ BN
TWwbe UL, BELZHEAERFMAKZHED
BlFHED VD] Ll TwET,

WA RIIE I DO TEREZEZEALD D B H &5 P
X, COBEBBEENE LSS oMETH
D, —FHEBEshzeddbv I L L
L, EFEOBEKILBRHE G (MRD 12X 2 52
5, WMAERMERECIX, BWOMY A S A

* HI SR BRI R AR RS ?iﬁ*‘@?’ré BFENENDOD 5
ZEVHLPIZ R o TEF L7 (Shenton &,
200D TiE, ZDX) BEAZVOED LI
LTHELZPPROMEILZYET, 20XH %
PALDA 7% < &b —HE, MAFHFHE (AK)
FIZHBRDON, Lo FLLEEAMKRE IS
LZVworbmnEdi. WEEKE V) H1S
&, RERRA (AR BECH AT 28R
WA RHENDOBZME (Wssth) oAy
HRTEDH-Th, TN CRRAERAELE
SRIFTLIIVZERA, EHITSLDOMOZE
AEDb - T, MALFEIEBRTLELZ N
9o MOERIHEDORMBIZE % I 5512 LT <
7201, T &) RIEEEICEEST LB L LR
T T BB L2 K L Twnw &
EVEETT, £2C, ZZTiE, 20X
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AT o TW B LYHEOWMEIIVENZE, £ 2
5 AL 7 B BRI UE 2 BB RE ARG, RO
Pesi i O E L SO MNERE, €L TSRO
M OWTIRAR v & B g,

1. #REEEERC 7 OMER

WIS E RGO L TiE, FEW
W SMEIE KR EORBENEALEDH Y, Th
PHATHE TRV &, FEREE 2 IRE T 5 MR
PR H B 2 &, ERIE DHEDRIE R
Rembb Ik, Tof, B3 EERER,
KA OB 7o RN R, I OITENS R
EAETSRTWEST (K, 1992 AL R
A1, 1997). LA L, MRS ERERS O —
FOMBEE L LT, REKBEOIFREImSEERR
WO MARHICHALZ EEEIHHTENEW
AT ENHY Y. NAEFHNTA U7 R 2
ENHSLELTH, TNOIREEELDERD
EIBREOTLBELRDDOICBEL A, 20K
I RELRELTHNIE, PPWOBE RO
WD S AT, FOBOIE - KABBRICBNT
fﬁﬁ%éﬂ%ék%%i%ﬂi?o

BUI MRS EEERSL, ARESEEIICRE
FELRTWVWEWVWI T ZETHTVET, L2
L, ORI il D X9 BB EL
TWADOPIZOVWTIE, FRBEALHBHINT
Wik EnId, YT AMD AL (synaptic
pruning) D B/BEFEVWIHIEZ b H Y T (Fein-
berg, 1982-83), Z @ synaptic pruning & 107%HI
FEEBWE TIRIEER ETRI>TWAE L) T
9 4% (Huttenlocher, 1979 ; Huttenlocher & Dab-
holkar, 1997), BETENFBEFIES TV D
EWIDIE, FRFoLIEMIIEET TS
EERWET,

WA TS EAN L ORI & 72 - T 5 H
By — & L7z AR AR R e IS B L Tw
B0 MNTE R A SHOKERRIEMFE T
i3, SO XD BRI BT AR ATE WA
1k & FERE I\ E S 2 R 2 b 2 XB L
T ZEEEEbNE T, €D 12Dk
LT, MHETIE, S RUBAILEmE (3-

(138) 1310

D MRI) 7% v CREE I REBY 8 & R e
O REFH BT EHESZHRE LTI T, &
WAL EES B L, A RRE T - T
BRI B LT B AT REIEAT SV & R
bhEd,

0. HERBHEEFICONT

AL MEEEEOREN R OL LT, HE
B (MK BENDH Y T3, DSM-IV (1994)
T, MARARMABEEL L CABEEDOHEH
12, ICD-10 (1992) Tk A LHAMESE (schi-
zotypal disorder) & U CHEARINGE 2% K DOMHEH I
GENTVET, BHFE T, ICD-100H &R
HLTwEd,

ICD-10DF A LRI EL, TOFZWA A F
FA4 I E, THERFHEILALNLL DL
B -5 R2TE L, BE, RIEORE 2
LT AEETH DY, WTNOEBIZBWTHY
WO A RERORE 2RO WL DT
hol, LT, [TOREIEREESEREL RN
SIEEOREE & B BEIZIEH S LG KTIE
CRETAIELH Do - TNIIHEIRELE
CBIENGEEE L DOHIZE L ALNALEDT, H
HRFPEDBEIZANRT v T LO—FE LT LE
ZHNTWS] LRI THWE T, ZOBME
HIEH (1) 13, DSM-NOMA KR A KE
£ X ZIZFE U TTAY, DSM-IV Tt [HBWEE
L7z -85 MEEELMESIT ST
HOIZF LT, ICD-10CIERiEbEE NS &
THENTWIE T, EBIZ, ICD-100FZ Wik
T, —EBOBMRELY Y — PRt &WT] &
CLOWHEADEFNTWAEDT, DSM-IVOMA
SRR O E L) LREROE AT H AT
LML DH D 3,

AR (AK) BEONETIE, NHRED
wpJjizix 2 o0 ENRH Y £9 (Dickey b,
2002)o 1213 Mount Sinai ®HFZE 7 )V — 7R 4
WED LD\ HRZDEE,OEIRTLHE, b
I 12N —=N= FRED X HIT, HIgDO A% H
SEETLHETT . WL BERL, His
EHE & D IERISR T RSB D 3, L7z
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®1 MERAREE (F21

Schizotypal Disorder, ICD-10) (DES#fE%E

AL RDIBALG LD AN, Ll Ed 2EMITbRY, T3 NENCAETTLE b,
(1) FEDREED 2 CEHIR SNl BEREE 2L 2L AL D,
(2) BBET, WAL L, H5HVIIALED Y RITEIR RS,
(3) FR-—NDEZLEE, AWMU XL Y DM,
) TR ZRE L FIEL, [TAICHEE RIETIEE OB R E AWM 7232 2,

(6) JHEEMF 72 d A 2 B A,

6) WIABHMERS &k, BHMBED K, RN, W, JCRHNED S &5,
() BHMERER (BHE) &2 MBosE, BEAKE 72 3B R & &5 % 7 MR,
®) FLVRER RV, SFPLEHE2OMICHNL, BHRTEY < & HIRIHT, BY T X7-%F

7% BE,

(9) BEOHELLUIME LMoY, 2L CEMRBELRME- 7 —BROBRRELY Y — Rk
LRI E0HbB, 23, @, S0 E LTEL D,
B. M5 R®E (F20.-) OrXrOBEOBWLELB S0 &,

World Health Organization (FRAIABER) © ICD-108ME L 7B OMEE. Wi/l (1994) X

D 5IH

MoT, BHEO L) \HREZSHEE CHE
BIREE S BT SN A AIZ, HUIRZEEE O WA S 30T
MAE L0 FEIRDSHE <, R A 2200 281 b A 2k
FREIC Vb MN T A, L, R
(2, A RBE & O MR W00 2E AL 0 B R 3
LM ENIE, FEWICBE T A2z owT
DIRVWHEBEIELNLIOTIE 2 whtBEbhn
o

nhb, MEXRAHEEENDLIZ, 20F T8
TAHIEPHONTVE T, UHEORARLET
b, MERMEITEIT L2020 02 1 A28
A, LL, ~MADL ) RHRRESS
WZEhb, BEW, Hr0IEEEEET AL
KEULTHIWEBbNTE T, $77, B
DFRTPRID L) BIFEHR 2 RTHITCiEd
D £ Ao Kretschmer &, [H¥ClEd 5285, %)
Bizia-oo208 LT, #8235, TATH
o7 ABEEMC R VREETELET sk
TR L TWVE T, MAELTIEDWRIEREE 7L
DL LHEFADHPATELZEDNHF L
BbhFEd,

=il

M. 3-D MRI 5 A4 -4 kATEE &
& RIEDTH LS

WA RIRE DRI ZEIC BT, MHETIIT
BENIRLER L CWET, 20MiNG, K

FRARFEANZES Vol 8 No.8 2005

FHZEACDOH IR A LIEOEXARMETTL,
WRERZ L L D b L vk THBZ L, 2L T,
bL, ~EOELHIUE, HEMHOHBF LIS
B ERDLNEDLTT, DM
MO 5T, ModEEUH 2wzt TL
720

MRI & W T D IE BN AL & a3 5 5
Wl UCid, BIOEIE: & WG aHmEsd 1
E9o B OEE CIEEHIE IR 51 X
LOBELEBEEA, F0OEBKEZNEL, EiEA
FA XA HWT, BOEEOKREZFHIL 3,
CHUTHESTED RO N D EWIAFERD D T3
2, RE R, e R LAY hAEL S
$o HEEMAHATEE DR TR 2 d DI, statistical
parametric mapping (SPM) T, WEL TR L
TwWE 4 (KM, 2004), MRI ® SPM 2 & 5% 4L
HClE, HF0EERE L (spatial normalization),
DWTIKHE, HELBAEMKSE~DSE (seg-
mentation), PEIE12mm OFEALT 4 V¥ — T
DAL (smoothing), Z U CHEFHLHE & 7 b
9. COBE, HBEDOEIL voxel Z & 0 HE
(density) OZEIZEHRENF T DT, voxel-based
morphometry & S MEN T4, T FHikd Hwv
T4E, e aRIC, FRAOEN 26D THE
BOHN OB 2 ZBICHET A L TE S
EWVHFIEND D T,

ST, Y, MALREICB A BREEN
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ALz DWW, 3-D MRI & SPM #: % Hv» Tk
2 L7z Suzuki & (2002) DRz BRLvER
WET, g, HHERENELNRERO
fa e (ICD-10) EE45p1 (5 123, &
2205) &R IRHE 424 (226, Zork2061),
SRR AL EN26.4 (BEHER 2= 1 5.2) &k
26.1 (5.9) WH T, B HFM & TL /e KT
1%, 1.5T @ MRI X ¥ % J-, Magnetom Vision,
Siemens {12 C, 3D-FLASH &% vy, &IRBTIHE
ANV FNAFGAA (ATA4AE=1mm) &
LT, @MoZkiekiGaitvwE Lz, FTici
UNIX workstation (SUN Sparc29) _ET, MW{§f#
¥ 7 b7 ANALYZE (Ver.7.5.5) & MAT-
LAB (Ver.4.2c) THEBy§ % SPM96% H v £ L
770 EEFFIEATICIE, ANCOVA €7 )V Tl #f
B O LI 2TV, SEILBOWMIEL LEOfER
K5 pRGEABLELE L7

FORER, HALTEBERCIE, XTI
WHART, AR ERYMANTE T LR BE R & - TR
BEIA], A PR ERAMANTE T 4N E A R SRS IR VR R
EORIBHEDENE Lize 20X HIT, AP
OHFICEAL D] L, S HEE (Wernicke ¥ &
Broca ) & dFHG o> TWwWF L7z, FAlEHEmH
BTN T WAz, WRGEY, &Ik
SERE O BRIR - REI 2T LCwE L7 (BA
5, 1983), ZNiF & 0L, HERMEDEE
2L SRR EER L EORIRIZOWTI
BIFLERLVERVES, AEETE, mfl
REROWESE & B E IR B I 0 IR VB O A
MWD LNF LT2e SN OMEBIE, TERDOEEL
SEIE R WG L EIE B LT ETS, Al
HAERESES O E R CHENLE Lz, HEICD
WTEH LWETRA AL S, BERTEmAo
PR T & 0 i == 4 5 oD R R R MR
FECHARTHEEIZHP L TWE Lz WERHO
BALIZ D W TIE, D%, Zhou H (2003) 12 &
DELLEBETHMER SN E Lz, WERTHI
X, BIHERHESH Y, FIEAER Y & HIKE
WHET BRHEDEIT LT ETOT, ZORRI
BT A ETEEEE & FUR &R SRR B IS
LTWABZ EDRBINET,

RITHRA SRR E & A RIEIC DWW T O

(140) 1312

BAE4TwE L7z (Kawasaki &, 2004). ®HIiE,
IR b o A J T B E (ICD-10) B 2541
(B14, 211) &RARFERZ2E (514, K
11), B X OfF #5068 (328, %22) TL 7
SEIAEREE, N FN25.8 (4.5) 7%, 25.0 (5.3)
i, BXU?24.0 (5.7) WTL7z. AWIFEORE
D12, TRTOMENBEICIAVSEZHA
¥HE (MMPD #iEfrL, BAREOT AT
BTOULEZRTAZHRN LA LD T, 2
NIFREFEEREOTICE TN TV AHRAITN (A
) BEEMENOATENT L7720 TT. MRIO
W iR, BEFABETTH, OB
SPM99% v L7z, ZEILEBOMIEELS %k
WMEeAEE LT Lz, &b, AFRIIAPMME
BAWC XY ARESH, $XTOMFREITITERIZ
LA EEERSE L

ZFOREE (K1), MERHAMEETIE, BT
BT R R o PO B B AR, RHIER
W, Bh, BXOTHENOKAEFEEICARER
WOBROENT Lize LA L, WRIREERE
LHHEAICIIE R A EIEREDONEEATL
720 THUCH LT, MARTIEBERCIIRETE
BEIC T, LEROFE O #IFH AN W LR A
S>TWABET TR, EOFaiHER & mH o[
IR ] % e PV AT BEEE SRR OO IR VB R BE O A
RO ONT Lz MERHOIE T, HEK
FFERE T OIRE RIS OIK - B EED, K
EJGARBEE IR THRICBA L TwE L
WA TE BB TR, REMBEEOWNAS
FL72AS, ZOBIEBFS CMEBSERIE (neu-
roleptics) DFHEZEHBNE T,

PLEokEEE, SPMERW/ Iy Ea—5%—
M T ARTE O EIZ B0 Z Bl > TR
LZONLVEETTOT, SPM THS Lo
ZELDHEEETHERAL T I ERBLETT,
3-D MRI® 1 mm EDOEIREFA T 4 A TG
SN, B A SRMMAE, R ACER b SR L
LS, o TwE T4, k21 T3 LRk
REMREODEIHLVWEZALDH ) T,
IR IR BB IS HE T O TR DSBS 20 & 20
NETOT, KIRBFCHERL 225 RMET -
T o ZORABIEIFIRBIBHEICH B TE I

FRRRESET Vol.8 No.8, 2005



M1 MEKFERE (k) CHERBEEEERE () S 3NKEERE OB DA
(Kawasaki &, 2004)
REARLLEL, FRHICBVWIKBEORIPRDO SN R 7 LV R ZHE F KO TRY

(height p<0. 0001, uncorrected)

DT, FIFEMRIIBELTHAES I LB TEFET,
CIUTFERIZH T O D B HEETT,

ZORR, 9, Mk LSRR, KE
KAE & MAIRBIEE CIE, WP LB R
BT, ML TwE L (Niu b, 2004 ;
Suzuki &, 2005). A RABIEEE &AL RAE
D2WMOETIZE A LR, RARRNEEZD
TIHE T E T, BIEEHEEORE % F%E L T <
DL WEETTD, THIICEERKERS
DREE D Zhou EADVBELRMNEEZTVE L
720 TORER, MERMERE T, REEIC
HB LT, mrvEerE, b, v, S TFHRIEEORKE
BHBBEZIWCHAS L TWE L2 (Suzuki &,
2005), BYOEBUEIC L A UBEOMERRE2 F
EODOHNER2T, SPMOFFREIZIF—FHL T
o 7272 L, MAKFAEE O F A 5 1 i,
SPM T Z DB FMPABEIHILTCwE L
A, BOEIBECIIAE B LB H D FRATL
720 BLHBE T TR o2k E g L7
Db LNFETAL, K (2004) 2T 5 &
912 SPM T3 B O B R E OB R 23 =Y
DEEOWDE LTERENDLZ EDBDH L0 5H

FRARRE MRS Vol.8 No.8, 2005

bHNEH A

CIE TOXHME TT25, DSM-N OFFEA %
PR AR EEIZOWTIE, BOEEEICZLY, £
O L HgE R (Dickey &, 1999), MIHEZE (Down-
hill 5, 2001), # K # (Byne 5, 2001), B &
U/E® Heschl # 1] (Dickey 5, 2002) O4FE
DR EINTHE T, L OITRERTVEDRIE
WZoWwWTh, £ ok EEE O KRB
(Lawrie 5, 1999) »%i8® 6N, FE—EHIED
BORBIIMERAERE LAREEI oz
D Z L TT (Seidman 5, 2002), /N—/ 85— FK
2@ Dickey 5 (1999) i, BEVEMA Jiiil s
(1661) DR - WEOMKIEICIE, B @EEE
(1441) LWL THEERBDE o 72 & 5
LTwWEd, LiL, EOxt5id ke Emms
TIDT, BEZOPDMNER A,

CDEHT, —HA—HDHY FTH, YHR
DOHIERERS o, NUREERSE B -
k) 2 HEEE OZBALIZMA LHE 2 Tk
<, MARMAL (AH) BERE-EHKEICL R
HOHNEZ NG, WA LIENORESME 2B
THIEIREEND LEbRET,
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£ BFARFEEECHEAAEOKFEOEL | BIOBREIC L HAERR
I, BoskHiEE  MAeRE FE )
JRe LN I Pl Niu & (2004), Suzuki & (2005)
T3S i Vi Suzuki & (2005)
5 55 1 1] - — Suzuki & (2005)
BIHE — P Takahashi & (2004), Takahashi & (2005)
AR IR - ! Takahashi & (2002a, 2002b, 2003, 2004)
LB [ — I Suzuki & (2005)
L TR — I Suzuki 5 (2005)
Fh i B ] T T Suzuki & (2005)
TR S - vl Suzuki & (2005)
IRERIEE A - — Suzuki 5 (2005)
AL ET ! Vi Zhou & (2003), Suzuki & (2004)

-2k L L OB L L BEOES. WIS REER L O,

®3

ffi:z.\

SREEDFRFIEIR & MRI

VL =
B PR IR MRIFFR (FH, RES
FEE B A 72 ORE PUB O B SEATEF O K 1 O FR R (Chua &, 1997)
%J¥E (SAPS) EOTE L MEEORERA (Barta 5, 1990 ; Flaum 5,
1995)
EEREE £ O # R v A 5E N o 4R FE ek 4 (Shenton 5, 1992 5 Menton
5, 1995 ; Rossi &, 1994 ; Marsh %, 1997)
5 P SE TR T HEOWR (Degreef &, 1992 ; Kawasaki 5, 1993)

EHEOWE - ORI D (Bogerts 5, 1993)

Schneider —BFEIR

7o B i & A PR IR IR O AR FRIR A (Suzuldd 5, 2005)

V. BIOREEFME(L &BRRER & OREE

PEROMOTEREZER 72 2L & BRIRFEIR & DXt
OWTOMELRHHICT LOZONPE3 T,
Re Mtk sfE IR & BT R A HE 2L %0 Sylvius HOBHR E D
BEAHE SN TVWE T, TIUEEIL CT TORr
RCedd, #0#, MRITb W ohrHEsh
TWwWE T (Chua b, 1997) BEHAEIRZZIT Tk
¢, BMREIRE OBEDME S N TVE T, LJE
O EREE L AL ORE L EE E ((Barta b,
1990), B EmEL EoHEH EMEE B (Shenton
5, 1992), DR, BERER & AT A O
K (Degreef &, 1992) %°iEE - WO KR
4> (Bogerts 5, 1993) & OB ERTHE W
(ohHY TT. TOBRDOUBUEDOKE» 51T,
Schneider (1976) @ —#AER & AW EBER B X

(142) 1314

OB B IRE ORIERAD & OBESRWIZEh
F L7 (Suzuki &, 2005). TEREZMOZEAL % IR
FER & OMEIZDOWTIE, B T bR
DL EV)IIFREDVET, L2 L, Bo-
gerts DI, WHTEY — FOBEEEZ TR
LTWwET,

INLOMERROLELTTE, PUEMRIE
CHE LT VHE RO BEREE D, MOTEL
M5 a2 0L BT 20 RIEE R
D F9, BRiEiER O BRI OARFE OB ALATAT
Lwe 3, #oisoReEnE bidEiE
FEROFHLLTERHENITCE, Bz hid
WeEgtE e BT AL E£2 A2 LB TELEEDN
T4, IO BELZESELBREND S
ERbhET,

P AR 46 B BE A 0 O AR DA S B IR AR & B g
Bl HEEBHEIRD F—,33 2 (DA) #

EEPRESTHIEIE Vol 8 No.8, 2005



RRERH E 2E 2 HbE 3L, FEEERER
EOREFN 2 ZL L DAEEE ORI T8Iz
BN ET. £TT, RIZFNIZOVWTT v N2
WTRGET L7/ R 2 kR F 4,

V. REMAEEOFEPIEL L
Wiz DA 7:Z & DEIfR

NIIWEEZERE OB EE 7V & LTI, Lipska
5 (1993, 1995) O HEERET ST LR DY F
T, UEETIE, FREFICEDNEE G
(enthorhinal cortex) #HEET IV 2 1EK L T}
LTwEd, 5y PORNBREEIZE N OWEERE
FITEBICAYS L 3. W 2T iF 723
ERATETE Lz

RIZ DAMGEZ RO E DR THRE T 2R X 7
EV) BT, BHETIRMEEEERL C
WET, TOHRMERSITRLE L 9, B
B RIIE DIETE I T RPARD DA 2 B 55 IR B
LD AHEBITHINL Tw/zl v 5 Reynolds (1983,
1989) DBEBOMEDL DY ¥, ROV VR
7 LT Reynolds A3k H L 72B1Z, Wwo < b EEg
WEVDHY, 2oWELZEET A I LICLTL
2o TNH G, BUREHRGIE D IR IVE BT % 2
HE TDANH (Kurachi &, 1995), 2L o —
A @ F B (Kurachi &, 1994), FosZ& H (Sun
5, 1998), B ¥ H IMRI (Hagino &, 1998) 7z
EDOHHETHRNTWL L, Rk o B RIL
SNF L7z, D%, prepulse inhibition O E
WKOWThH, MAEZLIEMES X ) &Rk Eko
GHHESNTWET (Bakshi 5, 1998), &\
DT ET, [ DR S  20IC X
D, TERMARD DABRHEENRE LT 20,
BT, £ XD RBMme 2 E RS 5T
5] OTRBZWPLVBIRHESEZLNE LT,

TIT, FTWHAT Y MZOWTHERL -5
(Kurachi &, 2000), ¥EFHT v MicowTh
A LE Lo ZNAEEEOFEMRCTE (Ue-
hara 5, 2000)c A% 7 HD T v s OAEDHMRE
He® /) YBRCHELT, #08%, SigLTE
$35H & 56 HITRBAZ DMERAL O DA & 2 D4t
HEYOREEZWEL F L7z KT metham-
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T4 BERWEICS 2 BEEERRENES

. HIBNE (B8 (Crow 5, 1989), BX U# 0k
® MRI (Yotsutsuji 5, 2003) =& B2 5, 5
BEOWKITETATRDEETH 2,

2. THRLEEGEEE OB | £ THOHAIKE VI
&, KB R ORREA/NE v (Shenton &, 1992)
3. BEHIEIR & OBIE [ SERO BRI, AWESE O
VR RE mE (PET) & #8835 (Friston &,
1992) Schneider & — Ak IR b 2c i 6 45 [ & A5 # &5

WIKE Ok L MRD & MBET 2 (Suzuki 5,
2005) 6

4. BRI E SR O RN E Yy Brown 5,
1986 ; Falkai &, 1988) %45 61 2 2 1 B 4 o Al
HATEDS A & 722 & (Jakob & Beckman, 1986 ; Ar-
nold 5, 1991) 2% L Ci, ShH ML 2 H 2
(Bernstein 5, 1998),

5. W IR AROBASGEE X ) BEOBRBRIC
L5 X9 T ((Heckers 5, 1991), W OZEALIZEE
BROEMICE DR DO TH L UREND 5
(Roberts, 1991),

®E MEKRFED F—/v3 > (DA) BEIEZEHICH
3R NEE

L. SURRMN  BRAAD DA BB T RBE L b 5 7
D, ERWRETE, MREOHL 6L T W
(Reynolds, 1983, 1987),

2. PUBMBEOMEREN (59 1)

1) Zva—2FHOE,» HiE, WERTHETE, 41
R, BRI RIE SN 5 (Pizzolato 5,
1985 ; Kurachi 5, 1994),

2) Fos BH OREH 2 513, Wk GLE & b
), SMUTRE, NMEEFRBRSIE (Sun b,
1998) o

3) BREEMRE SR IIEIIEUR, RAkE, WBEEEYE
VRS NS (Hagino &, 1998),

4) DARBOZEAL S & WEATY L ks EmE T
HHEVIEZLFIEL %\ (Essig & Kilpatrick,
1991 ; Kurachi &, 1995),

phetamine % JEIENIR G- L7z & X DFHED & 0
DA B H & NN EA (microdialysis) 5 ¢ il
ELF L7
TORER, HHBS6H TIRIRFHME, MR8 L s
2 DAIREORMASZRD S E Uiz BT v
MOYE S E D TLA, DAORBEYTH S
Ve RFoFy 7 Z)VEEEE (dihydroxyphenylace-
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tic acid, DOPAC) BEICIIAFELZE/LEH D £
4 A T L 720 Methamphetamine {2 & % DA @ JiX
H & BB INBAT Tl L7/ 2R, P IRERIC I
AT, FAMBERET v M TIEAERSSH, 56H &
B2, MU T o DA EH B TUE
L, 56HDIE) 2SS HICEHTL, &b, MM
Ty MIAZEBOHE2LLRERIZA D Z &P
5, 5601, v POBRENEALINT T,

MEERTEORITE-A PV AET N E V) E
AWBH0ET, b, NREEHET v PG
SFPEOWTIEE T VIR B ETIUE, AMLA
B2 GE0 DAREVSMEE L) $3, T2
T, BT vy N TCEFOZEERFLTAELL
(Uehara &, 2003) 23 2= —3 3 ¥ Ky
7 A% AWT, Y DT v M foot shock stress
5252012k, BROSy MOGHEBA b
VARG 25809 HETT,

¥4, foot shock stress #5- 2 LN/BEET v
b T, SRT Y MCHART, Rk 50 DA
BHAAEECER L CnE Lz LHEPRAPLA
OYEL, BEHOFPEMSEALEF LA (K
2), B E AT TE, R TIE R %
A VAR S D DARRIE EF LETA, £
DI, N=AF 4 VLR T T HMEAAEALN
F L7 LA L, BEFTIE, 2059 RERIE
KBONTFHATL, blL, TOEH %R L
MzhEETwWBELET L, [MEEEEDOH 5 H
R, AN VAICL B3885% DARED EAR
DOWENFLECIZL L, FOREREIFw L, €
NOREIRAER DO FBUZ D 2035 | O bR
TR A, ZNIZDOWTIE, HBHED Sumiyoshi H
(1998, 1999) A%27 L) VAEHIEERER £
OMAFERENZY VERIREE & W H &R A RIE
EEEREclE L, ZORIIIE) TR ZHE
LTwET,

NI EEES v M OMEDT T2, Rk
O DABEEOWINIABMOFT R E DA VET
L, methamphetamine £ 472 & % DA & L
L, ERACIEEWVF A, LA RTE B OWSe
Koy Enzir R (Laruelle &, 1996 ; Breier
5, 1997 ; Abi-Dargham &, 1998) & & &\ &
To A b LABEMICE S DARHOTLE S G K

(144) 1316

—@—sham (n=7)
—O—lesion (n=6)
0.6 —B—naive (n=7)

Net increase in DA (pg/40xl)

——04 T T f I i ] T i I I i T 1
—40 0 40 80 120 160
Time (min)

M2 DHEONIAMRACEIBHRELPODF—/VI >
(DA) ERE (F v B)

5 Pl B (sham) < ELE# (naive) T3,
DA#BE—H FH L7z, X=X 74 L) bK
T¥5. LaL, WREBEEER (esion) T3,
DABEBIITTET L2 Th, R=XF4 Y ET
B5H DI A7) 5, Uehara et al. Brain Res.,
989 1 112-116, 2003 & V51

FREDIEFIE-A P L ARKFICE IR T L
23T, AW EEBEET v MIRERREDNE
BHEWETVEMEDTONS L) IZEbNE
To ZD X% DAREDTLMELL, K Bl i
BT 7V CIRERSIN TV RVnE ) TY,
PRI RZ 7 & R~ OB L, & LT
FWFI VB a—0 Y ThhHI ENHLNTY
9, L7zSo T, AMEEEGEICZLD, 7y
VM -0 VY ORBEBETAELD, TR
D, WK TO DAGECEALPAE L2 ER S
OWEXERbNLET, DARB LV B2 b
3, WIREEEE T, RMAT DOPAC IRED
WimzEtEb vy, DAREOEMAATL TS Z
CWEFETELET, DARBEIEEELTYFY
AT DMK D DAREEZATNWAL I LIS
ZFH)TTH, DARBEOHEMIETS o T,
DOPAC/DA T& & b DA O H#H iz 1d H6R L
TWAHZ LR TET, ANV AZEDORHIZEL S
DAZZIZITHE L TV ThH, TN OE T
DATZEIZTE L TWir vy, BB L TWwW5H o0
b LN FH A, Sumiyoshi &5 (2004) DT R0 56
X, ZOMEELT, Y F T ADDAZHEMERD
WRSZ IS ECTHLIEEED DY £3. LAl
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12, Grace (1991) WEHEALFEOKRE E LT,
B E T 4% @ DA 1= @ tonic—phasic IR % $2 M
L7222 EePHNET, MEEIOOHN =2 —1
VOB TICL D, KET O DA{RED tonic
VIR L, fRME RIS phasic 1ICIZJTH# LT 5
EVI)EZTY, WBUEBET v MBI bR
R ToOFTRIE, Z O Grace DR % Py Kz B
AR T L TV B EMRT A2 TEF
To Thbb, WREZEDORENRT 57
VIV 2a—-a OIS LY, Rk
? DA {53 D% tonic 1213 B L, phasic IZ1ZT0#
95 &) REE T, Weinberger (1987) i,
Pycock & (1980) O HjFHIE DA = 2 — 1 V5
EFVIZEDNT, MEKIETIE, MEETI
X DAIEMESS, AR TEE DAL A L Tw
LOTRBWPEV)RRZIRBLA-Z DD
F9, AFFROFRIL, 1% DA WM & B DA
%, [ UEM. (R#EIKR) C tonic—phasic 124 UC
WA B ZRIB L TWAOP b N F A

VI, {AISE-RISRIE 2 BRRE SEIR L

FElZa R MRIFTRZEH L&, 1) )
SHIEGIHOZLI, WA KAAEE (5 0%k
ERRERD ) ICHDHEHET D, 2) EHEEEE
(- fUEEE & NEEEIER ) ORI,
HRTHE D BEEE, RO EBRERE &
MB35, £LC, 3) MEERFETIZZNI
Z TP & AT SR RE o0 K 11 O AR IR A 3B
LZRRO L NAD, HERABEETIZTFNS
EESHTRETH L E VD T L2 9,

INBOFRIZEINT, BEREZEDLS
WZHAT 20T, MEEOELY S 5IHER
LT, MELRTIEDERPFEHT LI EZD
HYOFRET LorL, i &b PRI FEE
DWFEDOWMAZ, BOMHERETIE, e stk
EEMAETVEIIRBRE D, HEekfiflEBEo)
PWERVTIET L, L2BWELT, Co#Fz 7
JCRREEZ AT EOEHE LW LD T,

ZTIZT, INODOFFRICK ST AR 30 &
LT, [MSEEOBALIZMARRE~ O
BERE L, ZFIUCHIBEIEDZEAL2Sb 5 &, HAIvESE
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JRETIREEIZH T B 1T SEEEAD Schneider —
B FRAEIR

BEMEEA (OL— tHEEREER KO R
L) DIRY RRUT=EE)

T be T

BOBELWEL @ | " | DEROF—/ S BH

ey R
S o
a7 | [B® || somersze
GEETEN

3 {HIBE-HIEE 2 ERFSSEAEIRGR
Kurachi (2003) W Glu % BN L 72 Glu, 7 NV %
IV 2 -0 v O R R,

PERBIE E S ERR I ICBEAEAL U, MO LR ok
PHEBTL] Ew)EZzpEr»nE L, it
HISE—Ri 8 2 B TS REIRGE (B4, 2001 5 Kurachi
5, 2003) ODEFTT, 72720, MeEtkicigE4
HEL (HEEE) OZ L BN TR L, HER
LT d d 0 3, /2, > 6,
THIEEE O —FIIE, SPM TRIBEI NS L 912
BEOZALHEIEL TR  H Y £4,

Siever (2002), Siever & Davis (2004) ¥ 53,
bivbi & RBIHA RTEIC BT 2RIEHEDZ
b2 EHTHEZ2BTWIE T, iy, H—n
— FRZ® Dickey 5 (2002) &, 5312 P54 4 58
EREOL LR E R L T E 9, Dickey b 13,
TR S R B N 6 52 0D PR ) B B o L 28 A DS 2
Wolzl b FZDORPWICLTWBEDTTE, Fh
IR RV HITFE R E 72 720 b Db T
Ao

AR E S HICFFLCHBERETE (K3), #%
BRFIERE TR, BELLIRUH»SHELT A E
&L THMMBEER S OZ(LI X - T, Bamof
# A (frame) V2R Y HEL, FNHAWEE OFTEY
B E-oTHNLIOTHA D LHEESNLE T,
D &9 AN BESERE 7 O AL SR A SR T E
OWEFEZ L, BEFT V0 b s NS
£ I8RO DABRREEZ A LT LTW
59 TY,

RO ADIO BB &, NEI)FLLLb
HHIENPTEY, APLVAZREUERLTLSRDL
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ETL L. BEMRGBMSLRANPIINTT, 2
DED AL AOERSLHME - BIMURTEED
AL b B Z L2k Y, RkRZE &k o
DA BRUZENE L S, 2L D, FhatEBE
0] B% (sociality—related circuits) 292 & & 72
L, S AREE L & OME IR DIER DR
FALT D TR EVWPEVIEZTT, TNILL]
i <o [kl % s & 97 5 Schneider @ —#fE IR
DOFBOHUPET NV TT,

Whw 5 BEHIERICOWTIE, IhT TOMHE
WEh ok, & L CaBEEDOKRBIE L BEd
XA TY AR, 1993). L7zdio T, MIBHEE
OEALDHI D o THAE L & T, AiEHEORILA
BREUDIEICE U YA E, BB S RE S
b EHBHTE £, FEIZ, Suzuki b (AR
) ORFZE T, BAMAKA LRI T, ek
PRI AT, BEEOL/NS HICEHTL
72o F72, WEEOEAVBEETHNE, WO
TEEILDBRETHLRENDH Y T, ZOF
Z 51, BTEEOHKZE L, Crow (1980) D EEIR
M ERTOBRMERE BRI EL L LD
12, EEEOEAE N R B LR RS S &)
A TIE, Jackson (1884) DAY 7z BathsEdk &
WHBES BTk T, ZoRE, 4
%, IHIEFLTCHLLESHY T2, Ih
T E A EORA LR T Crow OV 9 FEEERER
ERPERERDY E DICHFAET A BN DN T
Ao

RIZFRIHDOFE A & FLAVERE E DWW Tl
Nl E BnEd,

VI. #ARAEDBHORMADES

SO A (frame) &4, S F SF L FH
HECHEE L, RO AR E AT T
)OI EERLTVWET, WiZEnsE2F
DEHELTVED, FN5EBRT AMAMAZH L
TWTC, FRICE T, READPKILTHEERD
nFEd, BHHOHCHMILE W TH I WTL &
I (B, 1998). BFOPMATIERNIBTE &
WIS REEICT LT, L WS AR TR
BOPAROPEDF2HETL LI, WL
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FTLEVAFELHLEPEBNE T, HELME
T, ZOTMOBHFA OIS, Vil b b
W LI IUE, MHPOBERE TR TWA
£ T,

e S BB O RRAN R B A R BB O B
X, i, EE, BLOEHITHROEREE S X
LOBHTEINTET Y, ZOHT, bobkd—E
L2, BEORERECTH S I LR S
nTwEd, Wechsler S8R E O H AFEM % 75
R LCHE LzARE S (1983) OfERTYH, Ha
JFE BEEEE, WAIS THIE S /2 K HE s
BnTwTd, & ICHAMEE WiEoid
B BT LTWwWE L T e (2002) %
Matsui &5 (2004) OMETTD, HHAKRMEE
LA RTIEIR & D IRERICIERT, SRR
B GRERITE, MR CTHERMESAL
NF L7ze TIBHIERERE & B SRV BEATHR R
1%, WMAHE CIIBEZICTAHRICEERL
TWE L7278, A LTRBEE 0K T IR E
BET L7720 SOX)ICHBAEEO T T 4 VLI
BERYPE R L ZIEHIS LW E L7z

COFHERAEOREREDELERE LT
X, RIEOMBRIL (KH4L, organization) DFE
ERPFILLEHENTWE T, BEoMEbe
WHADIE, EMETEOETAILOREST
T, FEOLEIFAEENELTYH, BEILIE
BEBOBEELZOD, 5IEMLEODDORT L E
STWRWOD, FZiEbhrh) FHA, ZORE
DAL D BEE O R 2 BET Lo, BE
E DML TT (Nohara &, 2000), ZiLidH
AEMAREEOBMEFIE L ZE LI L
(BFE. &, 2001)0 BEMBICEDOFMIITIRLIZED
OMoOBMETLEREZ LI T, 20h O
semiblocked list TiZ, #lZ B O H 7 T1) —
(K, KK, &, %, FU V) PEENCHY FT
A, MUAFT) =@ nwE )T L THRRS
nNEd, FOFATIE, BFEE 73 -2
LIZEHALTOETSALNE T, ZORER
M2 RIT O RBHMLEOELE Y Y TNV T £ b
I3y ¥aryCT (SPECT) T#lEL % L7z,

EECHBT A & XL, fEROA ) F T A
o EUNT, BEET ANETHHAEE AR 4
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IR L TWE L7727, mlidasloma s )
FaTAHMEASNH, BIZIEHL0EHIZHLER
EWVIHI LI FLESTRARSNAE LAY £
L7ze MENEOH T T —bPHEATZENS &
ELDTLE D,

ThiEZEhE LT, ZlEEoET, RUyF
TY—DbOMHEK L CHA SN S HIESCR
(stimulus category repetition) & L CxEBILTX
T3, BEETIZIOSCRORAITIEE L, »
OO THRIGER O RN TEO FE EMHBELE L
7o LA L, #A KR TIid SCR O E 1%
, TOLHIBMHEDAONETLATL /2,

SinEmoOMMILIE, BRBTRETHRNS
Z EMTEFE T, Sumiyoshi 6 (2001) 234 5 I
V) — O EHHRE G % B4 OFNB DT OB 6
MeET L7/ 53, BEE T, RBEWEREED2
DORITLBEASNE Leds, HaeLHESL T,
COE) BRITOFHEEIHLLTIZH Y THAT
L7,

b9 12, HATKES (1990, 1992) B
5 (1998) OEFITHI AEEREEG OEN-
WMDY T4, FIZLE, FISHIERA 2
7 (responsive search score, RSS) & w9, fif
ROEM%E L7250 5 DM OEREO 54O
i, MEKFIEZIOVWTORWIBIETH L 2 & H
MESINTET, TNEDPRVRELKIET
TOT, TOBERIIMOEREZENZELHL D 5T HE
MEbHYET. T TEOILERFLTATL
7z (Tsunoda &, FEIRIH),

XL, BEAITIRED 266, FaLTBIEE )
1361, SRI39BICT . B SFIITK T % RSS &
3-D MRI T L7z L oMM %, SPM
THRE L THE Lz, ZOME, MakHEEE
BT A RSS OREIE, HPEROBERY, 58
TEIRER, B X O AT S A OMFEEE OB & 1B
LTwE L7

e T RIEIEE, ACRNE Lk D
ICRER ORI, B ID LRI w 2L, S
PEIBR ORI HEZ (organizational search) 12
B 52 ENRBEINTVET, 2O &5
BHEL £9°&, Ao FHivHE R s I S R s
DRFRRRICEE T 2 RS D Y $9, %5
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729 E, RSSIEFIESIHEMIEMO MR IER %
KL ThA00b T8 A, SUEM AR
WERLIE, AEIWYERL L SITIFEALEES
DY HIZHLEEMBTICTREZ AT L n)
HERTY, 2o [MGENED ) AL
EHPNTRE, BEEE, CTREELZ TS
&, MBI TW L, L L, BECIImMS
POERTEFNDEIIT T, RSS D5,
Thbb, BHEOBHENIYEL 5D TR
MEVIZETT, IRHDOI eI, HHD
FARAIIRTE, &5 i H OB DR E SH A5k
FIEIZ BT 2 RRABRBEDEABE 2O b LT
Ao

VI #EORKARE | S5 & ORER

FESEBE IS &) 1, BALTHED Bk
EhLEPNTZEZTTY, FHIZOVWTIZET
HBARBZEWLT, F9, AWM MR
EWEIZOWTOLEEOMEEBA LI E
W9,

XY ADN-AF VD=7 A35 F B (NMDA)
ZREORBA T BIETRECELML SNy
A NI EATE) (social interaction) 2MET
L, MAEWIZ BB MEEINTNE T
(Mohn &, 1999), NMDA Z &k % A IS
W4 5720427V (PCP) * MK-801
BEEYCHRXIHEEHOBRT 45 2 L 28
Sams—Dodd (1997) 2 X D WE SN TWw E T,
PCP 5B IIHELTEOBWEF NV E LT
A7 ENTWETH, NMDA ZE4K D M,
1 & RS E W % A U TR EATEI O
TebOTHRESH) T, FIIXAET S
MR EVEOE 1 EMH L LTER-TELD
W, ThFZY -7 Ly ¥ (arginine vaso-
pressin) T3 PCPIZNY T L v ¥ VEEIZE
B JITL, TNPHENITENCHEELZ5.2 50
TRZVIHrEVIEHTT, 22T, PCPHE
5T v b ORI EATE &NV Ly v v
ZRERDOEAZBET L CAE Lz, FRDSHMNE
DGR T (Tanaka 5, 2003) .

AL & W9 M B AT B o M E 1, File (1980) &
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Sams-Dodd (1995) @ HEICE T DT, i
150 X 100cm, B E40cm DA —T ¥ - 74—V
FIZ2lEnoy &L ET. HErBERkz K
T 57O OATE &2, B X (sniffing), B
(following), F L A\ (grooming)) 543%H 1)
¥4, 7 v Mo vE® PCP (2mg/ke),
HHviE MK-801 (0.13mg/kg) % 2 HAMEEN
BE5LE Lz, 0%, HESWHEEATE 2 REE
CHBEEROWM G THELE Lz NV T Ly ¥
VKT A REBILOWTIE, A= IVFTTT
4 =TTy v rEFhoEEzNELEL
720

ZFOREE, MBRETHHEE T, MR
T PCP #% 5 B MK-8013¢ 5-# Clx, &
WHIEATEIAME T LT L7, BEMEN T,
WREIEEE (locomotion) 1 PCPH SR DT H
PP LTHWE Lz, 727200k LTnd vy
DTIERLT, WALLEIE[E-TWE T, #
U A VDI T,

FNEZY NS Ly Y OERWE (an-
tagonist) T&H % [125-1] ~linear AVP &NV 7
Ly v UV ERRREDHEBEZ L - I VF T T
7 4 —TH5E L kR, PCPHESRECIX, M
R, DRERESPBRTHRZETNNY T Ly ¥
VAo TWE Lize TIAERE, RkRE.O
LBENAIEAE TIEE o TWEEATLL. &
DEBIZI NSRRI B TFETTE, v
BEEORIEE V) BArb b IO L) Riff
WHZEIREEVED DL ERNET,

X, AW ER K (sociality-related  cir-
cuits) £V DIFMEHRL T2 L@ L E
T THIEEHELOOHEMETHHT L L vk
My F 4, Chomsky (1975) O [& &l 12,
TARIE, E®AFER 5, b3 %28
W, SEMIEEICETLETT, BEOIMSZ
FFICEEREET L, LT, HRIEEEOR
HISe 75 253 5 JRBLO & D HIME 2 2k 2]
DOELLMHLT, HOOBESLHEIEZMALL
ZA, HLOWBELHMYMES X CHE LT
MINCHELESELZENTESL] EHVET B
T 512, EWOREOSEN LRI L VI DI,
LHLAABELRREDD N TV, €9 THROFE
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#6 MERBEDERFEDAE

Crow (1980) Liddle (1987) Yuasa 5 (1995)
R e AR BB RE R S ER BRI R
[ZREETRIN TRANE AT TRAREESRE

BT MR R AR A A b E R

EbHHTLE). FHELTEVWANAL £
HIZLTH, £IVIREOFTHEREEZ L2 A
LA LTV OREFIIABEZEL V) OF
Chomsky DEEFICTH 1, FEHICH T LB
% (innate structure) &\W9H bOPEFTN/IZE &
oD o TWAITEWR W E W) D2 Chom-
sky D# 2 72 £ wF ¥, Chomsky (1965) 135
O [SCEEFZOEM] o [SEHEmE SHEE]
LWHEIAT, FHOWH)EELERYEEE
(language-acquisition device) & %D Tw &
T, WENBERNRBELLT, £2H)0)do
Wb o THWT, BBORTHRENL, 3T
b o TWwD— iy E (schematic  struc-
ture) ZFEHL, S5 TR EsZ ek
DTH»HH LBTEY £
HAEOEBIZOWTHEELFR LI LPER
HOTIEREwhrEEbNE ¥, Chmosky 1272 6
5> TEBT IS #EE (sociality—acqui-
sition device) 2SIZIX D o TWT, BEFBIR
EDWHVHRIRN R TENLPRES N
TEC, HEUIERESINTHEW)IERT
To

A e PE O JE AR B JH 1L, Crow (1980) @
2 FEMEIED & 41F Liddle (1987) @ 3 AEMERETHH
HBLEFLTWETD, b 4B EE IR
KL TWET (Yuasa 5, 1995, £ 6)o 3REME
BB T, AEMOEBIRN, MAEREE, £LT
HER MR (reality distortion syndrome) 12
SIeNT T, AERESE T, TOHEERM
FEMEREDS, MFHALEMERE (alienation syndrome)
MR I E T M LERRE & v D
O E HREED Z L TTA, FA VRO
MG RSV DR O#RE ClE, HIERESE
CEMEBEBICRA ST E RnE T, 2
FAEACHEDE T, LR HREE,
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BEOEBOKBTTOT, BEEHRTIEIHY T
Ao

tBEALIEBERE X, Schneider ® —#HJERD S &
FHMEEBRW 2 OTT, LML L TIREFEE
ANOLERERbE, BREE L L CdEHEE
L3ES KRR, BEEN, BETFEHIHD
To COROEREFL, FEICAFEL LBV
o I ML, PSE-9 (BITEER R, 9 M,
1974) OERBTE, THHOFE 2256 UHEIC W
WA ETEboTWA] EWIHKERTYT, &
FiE, FRZE, HAEAPSLHRPIED > Tnwb &
BWET, TOFBMMLEIEIINT L OB X
NTWHEWIHIZELNET, 72U 5D An-
dreasen (1983) DIHPHIEIRFEM N E (SAPS) %
RETE, ZRILEDND 50O CTEREREIEL 5
EW) L) BREFEHFPEINTWE T, ZHE
HODOEZDPRELRFETHEEN TV LONE I 2
T b, 205, BHOOEZDWEL{EboTnA
ERBIIMRT 5 LI FAOML TR > T b
ERWET, P4 VROBMERE T AT, =
WEBHHERIC D 9. €9 TidiT, 24
BIEE VI DX, bo EEENLARTT, oh
EEDLDICHBE L RWE, HEEEL W B
BHTIwE BnEd,

3T, TOLHICHENRARE L CHREE
THE LI LETE, FORDVBEEEDLH
WZEZTVo260nnWTL & 9D, BEIZNEIC
HELTWHILEZZDEFFFES>TVWDLE—BE L
HELET, £9LFT&, AMOBMAIZIZAE -
M DOFER A DI 2 45X (representation) A57F
ETHZ LD EBVET, FRPBEFEZ D
HEROH - MBIFR E o THPNTL B, K
HIZBIT 58 - WBROBEEIINRICE ML E R
72D, MEARMERZEOHRBEELHFT L2
ERTEET, CONEBICBITSH - MERE2HE
O MR A, AR R I LT
L7

T, ZHVIRKBEEZICHIOTL LD
Mo Papez @ B} (GEiE B &) & I A T, Yak-
ovlev (1948) D [Epg (FFFHME) L FShbhTw
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