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F C & IC

TGO R B8 S BRI, BERBEE (ventral
tegmental area : VTA) Z#E/ & L, &4 (nucleus
accumbens : NAc) % HijSHE] K E (prefrontal cortex :
PFC) Z EDI FIERMBEH L OB D> Tw
2 3101316182830.3537) © yTA & NAc 135 ) 70 s &
%% 2%, NAc I3 RHIHIIC b EERERTIC D shell & core D
20D THEBIIHA PN TE VY, ZhZhEH0kkE T
PEC (ZH 5 L T 223101630 - 5550 shell & core (37
WIS L Ao T B3,

AR BN 2 BRI, W, B, Bs, B
ik, thepvEhEE, aRfEE, R, BERUE, EHBhHE A
L, SESTEHMIEICBIG L Ty 2011018303530 = 4
O OHREREEE, %< OBMEEBTHREShTE ™SS,
¥ 7, PRGABREIBEOZMEBEL Ty 2 HRELH
5 1,4,6,7,9,1 l,13,17,l9,2(),25,26,28,29,33,38).

Bz X, $MARIE (schizophrenia : SCZ) DIEHIFHIE
R EELOERLE) (C3HRUEREIEOTEENTED H
b, FEEE FHPERREOERE R->TWEY, —F, F
23 X PHRERERE DR T RS TRRERE 13, IS O FR(L
PREKORKA E o 72 EHEERO—H & 72 242022 iz
T, RGOSR EROEEIE, MEESIS o507k
2R E$ 5 K5 2% (major depressive disorder :
MDD) L: :t) Eg,f;?é L < 56,7,11,12,15,17,36,39).

IMPRTR RGO 1%, M IC BB DIA A, BRI Z &
SRS 2 5B 2 G BE TH % 95, MDD BEED
NAc 2R3 57 DI EHSh T2V, S5, HEIX
R +J L¥E (autism spectrum disorder : ASD) A3 H i
g %m0 fi s & B L CTH 0 10252033 thfiilig R
(6] % O 356 B T 13k 2 S %0 S AL 320 b i 4 & B
HLTW3 I EPHESN TS

IS DETHEDP S, PRUGEREROBENS L
EEMREORKICH 2WEEESRH D, ThoDREIC
il 2 BELRERENGREYRH L L PHTE S,

bbb D BIRGIZ AT - 7= BRI BERE R (resting-
state functional magnetic resonance imaging : rs-fMRI)
ZHWIIRE T, RGO RERE EEET L3NS
VTA BE O % # i IR RE A & D& v & L@ %2 SCZ,
MDD, WM EE IC 8w TR, WA E
(VTA-PFC) OfEAMEICB W T, HENIEEEDSSCZ &L b,

172

MDD & WU 14 B 35 D 2 H IR I B RE Al & D32 - 72 23,
VTA-NAc OLHIRMIERER & ICITRER TRV BAALN
ok, 22T, KB TIE, VTA, NAc @ core &
shell, Wl PFC (medial prefrontal cortex : mPFC) % B
DI (region of interest : ROI) & LT, BWKREET
Y v JEHt (dynamic casual modeling analysis : DCM
analysis) kb, ST LKMHEE (MDD, ASD,
SCZ) L {EE MR (healthy controls : HC) ZB1F %5
3205 % [ % D FE Ml 72 AHE L B R 2 S § 2 72 b 1T
rs—fMRI I & % Z IR RS & D at il 21T 5 7229,
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ARS8 T, Japanese Strategic Research Program for
the Promotion of Brain Science (SRPBS) Decoded neu-
rofeedback (DecNef) Consortium® @ F — % X — 23240
EHFERZREMEI TS L7z 5554 1 SCZ#£ 140 4 (X
1 45.0%), MDD # 127 % (44.9%), ASD# 1194
(15.1%), HC # 169 4 (34.9%) O rs-fMRI 7¥—% %f#i
MU, R, Y LHREEREROREEZRF/TE
D2, FRTOSMBECHECLBA 74— K ay
YRR 7.

BEDEIRE L C, VTA, NAc ® core & shell, mPFC %
FEL (W 1), A2 bV DCM?IZ X b rs-fMRI ¥—%
Z T L, ROI [ D ZEHRIGERAERS & 2 REFI IR L 72, &
Iz, HHZEZR D - ZERNEREESICB VT, &
BIF BRER & OHHBEZ fi#bT L 72,

TRTOHPEBRERICIBE L T, shell-tocore B & ¥
core-to-shell DFFHFICHBEKE VRO o, —75,
VTA-to-VTA, core-to-core, shell-to-shell, mPFC-to-
mPFC, core-to-VTA, shell-to-VTA, mPFC-to-VTA,
mPFC-to-core, VTA-to-shell, mPFC-to-shell, VTA-to-
mPFC, core-to-mPFC, shell-to-mPFC (Z Ifl#4:5E & 258
Hohi (X2).

MiHED VTA-to-VTA F, SCZBTHCR LD HRE
Do 7z, VTA-to-mPFC 1%, SCZ # il cdh - 72
H, HC B TIXEEETH - 7. MIFED VTA-to-VTA B
& Wceore-to-VTA X, MDD #THCH# X Db RED -
7z. il % D shell-to-VTA, core-to-core, core-to-
mPFC, shell-to-mPFC (X, HC# X b % ASD#TKEZ
Mo fz, HEMD shell-to-core b HC # & b ASD #TK
Eh o7z, VTA-to-core, mPFC-to-core, VTA-to-shell,
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mPFC : WfAIETEERTEZE, Core : 14 #% Core, Shell : fI444% Shell, VTA : ERAIHEE
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mPFC : RAIRTEERTR G, Core : @14 #% Core, Shell : BI4#%
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(Tt 24 £ D 5IH)

mPFC-to-shell I%, ASD # TIZHEM:TH -7z, HC #
TIRIMHEMETH o7z, #iZ, VTA-to-mPFC i ASD # T
FIHIECTH - 7245, HC HETIZEEETH - 72,
EERBETOHRIZEWT, SCZ #Tid MDD #IZ R,
Ml D shell-to-VTA 23/h & <, WD VTA-to-core
B & OF VTA-to-shell 23K &> 7z, VTA-to-mPFC I3,
SCZ #TIIGIECTH - 7245, MDD #ClIEEETH -
7z. WD shell-to-VTA, core-to-core, shell-to-mPFC
%, MDD Bt & b & ASD #F TR E D> 72, VTA-to-core,
mPFC-to—core, VTA-to-shell, mPFC-to-shell (%, ASD
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HECIIEENRTH > 7205, MDD BTIXIHEIMETH - 7.
I D core-to-VTA 8 & U shell-to-VTA (&, ASD # &
b SCZH#TED > 72, VTA-to-core 8 & &' VTA-to-
shell %, SCZ#HTIEMHIETH>724, ASD B TIIEHE
HThHo .

ASD #IZB W T, mPFC-to-shell X, HEAFEARZ + 5
L1E% (Autism-spectrum Quotient : AQ) O FMRET
b 5471 (imagination) DET, B XX AQ DRATRE
EEOHBERLE (1= =028, Poooront-comered=0.028,
1= ~0.29, Poonfermoni-correcrea=0.022) (K13). Z D> %
R RERS & LIER DB IZ A S e o 7z,

. & 3

AFETIE, 1s-fMRI F—% 2T, VTA, NAc ®
core & shell, mPFC [ ® % & K i 1% BE 5 & % MDD,
ASD, SCZ, HC #ffECHEL, hRdERERICE T 2
pEEAE, LU IIRBNAREREZBHL 7.

HC # L kB L T, SCZ, MDD, ASD # T3, #HZEME
@ shell-to-core R E D> 7z. NAc IZE W T shell & core
BEICHAE 2R E 2R L T s 2 Eh o™, o
N DOFERIL, shell-to-core FEEIC BT 2 A e Mk E
WMOWND, FEHRER EBHEL Ty 2 AMREEZ R L Tw
5 EWVWZ 5, Wl shell-to-VTA 8 & UV shell-to-mPFC
X, ASD##TMDD#, SCZ#, HCH#H I bH RED -
7. 3T, VTA-to-core B & U8 VTA-to-shell i%, ASD #
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SCZ BT, VTA OMIHIMEANIP ERLTED, Zhix
HGARBREED /8 IV MERREE O T LBEL TWw 5
TR D B,

Dlhzfedss, KEERIE, PREELZHRRF IV
BEERIRICE T 2 R RN EBEEL TED, Zhob
MREEEIC BT 2 B SOBEER, o OBHEED
HRRREIC D P> TV HREYRH B, LizhB->T, K
AR, BBREOHMENLIBEIERT IO S
HELY—7T v b2RBL TS EVWZ 5,

b H bhH I

AFFRIZF L O»OREDIES. H1ic, SCZLE
MDD DZIMEDIZ L A ERFEWRRZRZ T Tl eDn
b, EVNERPERCRIZTTHEEZRN T L3 TER
Dote, SHIIBEVEEEZZT TORWHEBREDL &, B
TN 21T 5 BEDBH 5. 5212, R TIEHRGLE
FhEOMmEEZBHRE L TnWizz®, VTA, NAc O shell
& core, mPFC O 4 filfizxff e L7z, L»L, mPEC i
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Common and Disease-Specific Alterations in Mesocorticolimbic
Circuits of Various Psychiatric Disorders
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Mounting evidence indicates that multiple psychiatric disorders are linked to alterations in
mesocorticolimbic dopamine-related circuits. However, the common and distinctive alterations
remain to be examined in schizophrenia (SCZ), major depressive disorder (MDD), and
autism spectrum disorder (ASD). Thus, we aimed to examine common and disease-specific
features related to mesocorticolimbic circuits using resting-state functional magnetic reso-
nance imaging (rs=fMRI). This study included 555 participants from four institutes with five
scanners : 140 individuals with SCZ (45.0% female), 127 individuals with MDD (44.9%),
119 individuals with ASD (15.1%), and 169 healthy controls (HC) (34.9%). All partici-
pants underwent rs—fMRI. Estimated effective connectivities were compared among the
groups. Intrinsic effective connectivity in the mesocorticolimbic dopamine-related circuits
including the ventral tegmental area (VTA), shell, and core parts of the nucleus accumbens
(NAc), and medial prefrontal cortex (mPFC) were examined using dynamic causal model-
ing analysis across these disorders. The excitatory shell-to—core connectivity was greater in all
patients compared with the HC group. The inhibitory shell-to—~VTA and shell-to-mPFC con-
nectivities were greater in the ASD group than in HC, MDD, and SCZ groups. Furthermore,
the VTA-to—core and VTA-to—shell connectivities were excitatory in the ASD group, while
those connections were inhibitory in HC, MDD, and SCZ groups. The impaired mesocortico-
limbic dopamine-related circuits might be an underlying neuropathogenesis of various psychi-
atric disorders. Our findings may improve understanding of unique neural alternations of each

disorder, and facilitate identification of effective therapeutic targets.
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