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E (W) BadGREE ORMILEE - BiieE OB 2 MES L 72WF78id, B4 25k T S hudwn
55, RSB {53 (magnetic resonance imaging : MRI) % 3 % 7z voxel-based morphometry (VBM) &
WARIEA RS B 2 3 ¥ 1 (near-infrared spectroscopy ; NIRS) (2 & V) xIHE & ixkht oo B % 4t L 72 sy
v Al RASGRIERE LB E 2 L MRI & NIRS % 17 L, a2RiiERE oM & g0
HEBE L7ze () d R - Wil %~y 5 S KIEESE L FE28%4T oL L7z, MRITIE
VBM % & H W C ek HEAREZ 5Hfi L, NIRS TIESiEMWGIEIEE (verbal fluency test; VFT) FATH OB
fENEZOE VREELEZIIE L7z (KH) MARTESRS TR L LKL, LaiHIEDIK AT DI
A )i 7 RS BUS O T 25580 B L7z. F 72 Broca T2 CIK FE AR & BB FUG & O TH E R B O
BIDSRED BTz (Ram) FLA JSHE R Tl Broca ®F O K FUEARE 25/ S W (T &R RERAT B (I BRI BUS 25K
B &) I RE & IR REO B EAFAE T 2 Z LRI S N7z, DT LI, WA RIERE CILERTSE
B OEREMMET LT 572010, EEZFITT 2 BICHBEEROBHENREI W L2 ERT 5 EE 2 b7z,

F—7— R REFIE, A Inem%is:, voxel-based morphometry (VBM), verbal fluency test (VFT), near-infrared

spectroscopy (NIRS)
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A RIE X HEIICTSE L, EERBREINISOERER
FEAEETH b0 HAETEZ ZRKARERMRMRO O & DAL
1) 72 Kraepelin &, $tA KFEEE TSRO MRS
BARAEN R B CTH L 2 &2 s, HEEICRENFET LI L
ZHEL7 1o Z D Kraepelin DI = MGE T 4 72012, HA
RIEREOTMEEOMIZES L OGRS B L 72WF2EhMT
HILTWEH, HEENZHRIIES N THZRN,

BT RE ] {50 22 1303 O computed tomography (CT) f%e
TIXRTARMNHER O R M E R A O R ARG S, IKEE
TAFE A OFT R & L Tld Zakzanis & Heinrichs |2 & % CT & %%
S JLIETH 1% (magnetic resonance imaging ; MRI) fiff%eD L ¥ 2 —
TIE, HIEHZEIC BT BIKVE IR @ effect sizeld-0.36 &,
BHE TR WS D R BRI P HE SN TW 5 (), A
TIEMRI % & 5\, statistical parametric mapping (SPM) 7 &
DOFEETEEENT 70 77 A2 H L, 2Ib7zo THERIC
METFIICH B 2 IR 2 /R 3 ER AL % FL Y 9 voxel-based
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morphometry (VBM) 2%k { f7hNLCTw5%, VBMIZ X D #tH
SeIE B ORI RE R = JFili L 726280 2 ¥ iRATIC & B
&, ENMEIEEE, ETArEEE, ANMMEESE, Ao b HEEE
GECBWIUKHEREBAD 2B L2 Rk sn
T3 (3)o

—77, DA REERITZE IR LT, HEREnRE S LIS 1R 5
(functional magnetic resonance imaging; fMRI) % JTFRFHE A <
7 F O A3 ¥ 4 (near-infrared Spectroscopy; NIRS) 7 &12 & 1),
FanvtlrEERE (verbal fluency test; VFT) RAERLIRIAME S &
DHIEHERGRE 2 b B W COEERE T a3 270848 <ATh
NTWwb, IMRIIC & AWFZE T, #ERFELE IZTVFTZ
ATHICEBIMESFEHIK TH % BrocafF 28, HHIZIL L CTiEM
L3Nz @) F/ZHMETLAZG) v, WIhomEdb S
Twb, NIRSIZC X 2Hf2eCTlE, BEIL~NE/ O v BEF
([oxy-Hb]) = #WfEMIBIEEIOIIE L T2 b 008% L, KE
A AE 3 C VET AT H O i ST O [oxy-Hb] I 14 O i 2
R, BEK T RO [oxy-Hb] IFEOH LA &G s hiTn
% (6,7)0 THUIBIL TIE, HAKFERE CILRIEERE O
BENSEL L TNSWET TR, REPSOEFHITILL
7ZREEALD 5 A I Y TR REYIZ R o TR EEZLNT
w5 (6,7)0

DX HIZ, BAEKRFIEDMIFZRES MR DZEILIZE L T,



% L OWERFIZ L AR 2 SN TBY, FLEEINRLD
Mg EHAGDELIVFEY ) 714 LB LBZODOH
Bo Ld L, BIEREEI % & L CTOMRIIC & 5802 A2 L L,
ke RE % & L CONIRSIZ & 2897 MK 2L & % [f—hf 5
THRES L7233 R 72T b T e v,

ARWFZETIX, WMAERMESSE L BEEHELTRIC, MRIAS
VBM % b bW Tk HEHREL ML, £/2VFTZITHIC
NIRS % b bW Tl ZE L ZWET B Z L2k b, HELH
FEDIRIESEBZ 0 2o B NI HE & iR O b 2385 2 L 2 H
& L7,

B /5 &

H

1. % R

MRITBEREE L CARIEER 28% (1114, K174,
FIERB6.60%), B L O4EHG - MBI 2 A SR E 284
(B 1%, 174, TIFEm36.7M) OxIRiEE Lz, &£To
HRIT24~B4ROFHTH Y, HF & O A THARGE
BHERE & L Qoo F-RiiE k% 085 BEEME, I
MR, 7va—) - EYPBEORESS LHER, RAENY
HoOKimA37.0C U ETH 256 13RI S 7z, BERITENR
ER-R RO ERED 2 Vi AT O BEEH 5 Structured
Clinical Interview for DSM-IV Axis I disorders (SCID-I) |2 & V)
WAL % B 2 %y, DSM-IVIZHED A JFE O 2 W kit
Rz LBEENRE L, & ToOBRIITUBMRIEICL S
FYFEEZITTBY, 1HEYHE1L482.0£4243mg (7 T
VTR Y VREE) Tholze FIEFMOTIEIL24.8+4.87%
THH, BHRYIHOFEI11.9:101FTH o7,

FERE, XTHEAE L § (2 Japanese Adult Reading Test JART) %
D H W TRRMERE 2 57 L 720 OB ERANERE ORATIQ
OFFHi e LCRHEESNZb0TH 525, EHIQ L —3KT
5 ZEHE L, MR RBAREOFIRNE L LTOHH SN,
F7o, BEBEIS L CHBE - BEEREHERE (Positive and
Negative Syndrome Scale; PANSS) % 3 &\ CTHEIRAEIR % SFA
L72c PANSS D REE - BB REE - AR ERESTO
THRIEEICE LT 20K GCHET DG L, FHEiAsR% 55
HlEZoPY B L7,

2.5 &
1) MRIC & 28IE
(MRI 71 k2—)L)

BSR4 5 H 3T MRIZE & (MAGNETOMY Trio. A Tim System,
Siemens, Erlangen, Germany) % % % \>"C, magnetization prepared
rapid gradient echo (MPRAGE) 12 & ) &R % + VU ¥ F )V A
FARE L TI2MO TRl %2 #if L7z WiFEMHIUToO
& 91255 L7 (echo time (TE)=2.06ms, repetition time (TR)=1420ms,
flip angle (FA)=9°, field of view (FOV)=230mm, matrix=256 %
192, slice thickness=0.9mm, voxel size=0.9mm X 0.9mm X
0.9mm)o 4T DG IEHGTHEFIE & RMFHEIZ L o THE S
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N, EPLERZ R R IM R DM T & AMHERE S 7z,
(MRIIZ & % fAT)

Ei (&M 7 b7 = 7 MATLAB (The MathWorks, Natick,
MA, US.A) T ¢ 5 3 % SPM8 (Wellcome Department of
Imaging Neuroscience, London, U.K.; available at http://www.fil.
ion.ucl.ac.UK/spm) B X ZDBIN7 )V T X5 THhLVBMS
B HbEWVT To7z, FTHIEMELT, 2 TOMREDTLHE
PG ICIS, AR RN LT 7L - (JKEE - HE -
f - @ probability map) Z/ER L, BEHEMERE L7z, & T
DIy E %5 Montreal Neurological Institute (MNI) B2 (2 Z2 [ 1F
HAL SN 7-1%, 8mm full-width at half maximum Gaussian kernal
WL DSBS, EHIENLOW§EE LT 52 & T
ez, H2BMEE LT, EMEOERMERE S HWTET
OREE DT R T > 7L — MZEDETER - EHLE
Nie 2LC - EFHALS NA-EG IR 2
probability map % & W " CSPM8®D 7 )L I1) X L D H D New
Segmentation & ) JKEHE - HE - EMEA~OGELITTHIL
720 RIZR S DOIK Y probability map % WF4E4F B4 70 K B
7Y 7L — MIHTIED, JKEE probability map lZ{E A L 72K
MBS OMBEOBRZ: 21T > 720 MRUG 5 IREEDO PRI X I
WA O IE 21T o 72, & TONS#H OJKHE probability
map | 8mm full-width at half maximum Gaussian kernal | & )
s, Z2ORBRICKEHENBIT S Tb NI, 2L,
1RFE#E% 1 voxel T I BUEAL L 720

A IIE BT & R L OM CIKH BRI EE
DO SN LT, SPMSOIEE T U 5 A TH D
WFU_PickAtlas software % & H >, MNIFEIZ|Z X 1) & 220958
MaREE L. T/, AREEZBEOIzvoxel BA330 LIS
% .0 (region of interest; ROID) 127% 5% L 720 ROIMERGHRIZ,
NIRS #i#:Cilll sE sHIsF C & 5 ERAL (RTSEZGE - A o AT,
BHIH - fREAEE 2 &) [ZoW T 5 sk L7z, KIZVBMS
D DOMATLAB I~ > | (get_totals) % f#iH L ROIN D4R %
EEEH L, #0Ofl%EZEMNETE (total intracranial volume) T
HY, BEHEEOERAEOER 2 MIEL 72,

2) NIRS I & % BITE
(NIRS 7’1 }F =)L)

452F % ¥ A )V ONIRS¥E (ETG-4000, HIZ A7 1 a4t
R, HA) 2 b\, RiEHATE & OISR EERE L
720 WHFFHITH B FHUEAL (F v & )V) HEIEE 1020912
BIFDT3IFpzTA%AE AR IR L ) ITFREL, AISHE -
MEHFIC 52T ¥ v AV EME S TELITo 72, FOF,
I L 2R L ORIBEE S BV, £F ¥ ¥ RIVISHIGT
5 R AR & [ %E L 72 (141) (8-10)0

(NIRS |2 & & f##T)

BRIGFRAE & L C 60701 @ VFT (letter version) # b b\, Hifk

WZR=ZF A ViE QOB & 70HH) 239 1F7e "N—=2F

A VIHECIEIHAEONELZRDEL T 5w, FHEXHE T
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TRESNIZIFECHELHEY TEL2 T4 ETH LR
AL, RIFFETIIEMEENFE L R WL S 3720, 208
BIZ1FEE 2R L7z (M2), EMEICHIE SN HEKO &%
AREFATHE L L7,

F 72 NIRSEEIZ X ) 695, 830nm ? 2 £ DT RAEE Hwv
Tloxy-Hb]l ® % 1L = %, I [ % % 8£0.1%> T, 1% IE Beer-
Lambert B2 32D\ CEHII L 720 MREHBEEI ORI & L T,
KT v VAT BIT B BRERAT X M H 0 [oxy-Hb] OFESHE % 5
HL, fE#eR S L& 4T\ Z-score #1572 (X3)o 1, T—F 77
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el

7 MBRZEMC, Takizawa S 2555 L7-B8R7—F7 7 27 b
BETNVIT)Ane2@BHLEZA @), HEEOHTT —F
T7 7 NPRDENTF v A NVIE o T,
3. #RETFRIARET

WA RRE BB L EE RO 2HE T, HEEK WH
OHBEEL, JARTIZ X 2 FIQ B £ 'VFT ORRERRE 12D
WCHRIED R WHRE THEL L 72 (A B K% % p<0.05& L 72),
FRETENT 121X Excel 2010 (HA~ A 7 0 7 ML, /AR, HA)
R ARV
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1. NIRSF ¥ ¥ F )b & [ 22 Eh s
MR ENIRS-SE MR T T 7 4 =M X DBRFEA X — 2 > 77 CGER, HILESE, 2009; 229) % S# 12ER L7z, FREIZTATESE, &

I IATEESE, IO SIS L 72

[%-LV5- 2 H 1230 MRYVIRY

U

OTHITHESEEEHE LT B<HEEB(200MH)
QT EITHRFEDHFEHRALIT B CRIE(2070M)
QM I TIHEDHEEEHEDIE B <REE(Q20FDH)

U

[H-LV-5-Z-BIZ700HERYRY

2. NIRSHISEIZBIF S VFTOERT A ~
N=2 74 ViRE%300MH, MBkREL 60, X—27 1
VIR IO ONEICAT o 720 PEMCE DS5E5E L 70 VIR 2 08 &
T 726, 20REIC1EEY 2R L7,
VFT: verbal fluency test

VFTE{TH
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FE#=[oxy-Hb], R #R=[deoxy-Hb]

B 3. f@HHE D NIRS U
XA HERBIO—F] (40ch DWF, S4RENE) 2R3,
75 7 DEBIHBFENAT I OE VEE [oxy-Hb], BRI HEE
FALANEZ O Y VR [deoxy-Hb] % 77§
Hewh T2 bE (mM - mm) , BENIEEER () 2787,
VET#1TH 0 [oxy-Hb] O#FTE (KTIEHRE D HB5) 2 H5fE s
L7z (Z o4 OR5iEIE 2551) 0
VFT: verbal fluency test



MRIIZ & 2 2B OFEHENTIZ OV TiE, VBM8D L% &
MR 7075 0% b by, A KHE RS B & o R
D 2HEARHE CTIK A AR O & 1T - 720 TAEDOIIETIE,
BRI, PURBARIEIRAC X B MR OB S
T 720 (11-13), MR - Fis b L ik tmsEiRF&E (7 o
NTOaYY ) R IERE LTRBRE L. 72, &fikii
2B L CIL VBM8 DA RIZIL ERM TH LI L2 BB L THE
JK#E% p<0.001 & L 72,

NIRS T, MAKRIELER L BEIREOEF ¥ v 2V
O [oxy-Hb] OfE %, Bz FEKN, Fvy AV aEhEL
TR E L7-ZI0EE O 5 IS TR L 7ze BTN I
ANOVA4 on the Web (Hi A EEE, Jh B X FBE KRS, HE,
available at http://www.hju.ac.jp/~kirki/anova4) = b H\ 7=,

VBM IZ CTHBEZED RO S /-5 i8% RO & L CRRE L7214
ROL DK B f&FE & ROL & #5509 12059 A NIRS 7~ v ~ %
VO [oxy-Hb] Ol & OITYE TV Y HBREZ HE L7z
(BREAK#EZP<0.05& L72) ZNICE Y FREENROLNT:
ROID [k H & K& %2 > L [oxy-Hb] D 5 H % & H W\ C,
PANSS® 30 O FAZIEH H B L OB tEiEIR, BEER, #BaRth
WEREOZNZENOEFHELOBOY TV Y HIBREZE
HH L7 (BEKEZDP<0.05& L7z)e #EHEN 1213 Excel
2010 % b BV 7z,

4. RENEE

WoeIcerh, A REssE, BEE L b1, MEomE
ZHICH L ETCEIC X A RIE RS2, T2, AFRIZ
GRERRFHIHEETZBROARLGTE Y, WEE O A
& 7T AN — OEEC R M X RLE L CTITo 72,

& S

RKUIPIRE T O 7 1 — VIR L72, MARFEBERE & F
SHREED 2B T, BB EH, WHOREELS L UJART
12 & AHEEFIQICBWTH B2 BRI 2500 5 172 (p<0.05)0

VBM IZ & BIKHBEARFED 2B ILELClE, HAKRESRZHT
fe ENIETEE - 2T REEI = AEE - AW A Z &, BB ISKLEH
IS THBE L AR O T & 17z (p<0.001) (X4),

VFT OFEENE (W) D28z >nwTid, HaEH
FEBEH CIL8+4.858, MENHIFEC1442445ETH Y,
GRIMESLEH CHREREI TR TH DV FRELHMEIRD S
N7z (p<0.05)0

NIRSIZ DWW Tk, A RiEEE T Tl R o AR & It
L. [oxy-Hb]iEMEDREE R HER T %O [oxy-Hb] BiEOFH L
ANHN-72(H5). F72&F v ¥ A )VD [oxy-Hb] D5l %
FEA S IE B B & R IR B O 2 B C LR L 72 B
T, ZWOTRFE (F=24.8, df=1,54, p<0.001) B L OF v > *
VOFERE (F=5.8, df=1,51, p<0.001) »ED 5Nz T2, Z
Wre F v v A VOHEIEM (F=1.7, df=1,51, p=0.001) 754 5
., RyaniElZ & 2L EE TId &52F ¥ ¥ A IVH42F ¥ 7 &

4

e FH

=1, B TO7 11—

A e T
B
N 28 28
4EHh (4F) =S.D. 36.6%9.1 36.7£9.3
BEEE (F) £S.D. 12.9+1.5" 16.7%2.0
B OBEEE (F)=S.D. 11.7+3.0* 15.0%3.6
HE5EFIQUART) =S.D. 100.6+11.3* 111.2+5.9
FEREAF- i (4F) £S.D. 24.8+4.8 /
TERHIH (4F) +S.D. 11.9+10.1 /
Poks 3 (mg/day)™ +S.D. 482.0+424.3 /
R 5 PR 3 ) 9.310.6 y
(48) =S.D.
PANSSH PR R .
&RHEASD. 15.0:6.6 /
PANSSFEPESE IR R E +
AFHEESD. 17.951.0 /
PANSSHSAH il
SRELR 32.5%8.6 /
AEHMEE£SD

S.D.: Standard Deviation, FIQ: Full Intelligence Quotient, JART:
Japanese Adult Reading Test, PANSS: Positive and Negative
Syndrome Scale

* 1 p<0.05, FHGORWRGE, ™ 1 LT D U AR

M4, #HEaLHREREHOIK I E RO
{5 MRI & VBM8IZ & 2 MR R %2 R T
EEREHE (N=28) &I L THARRESRET (N=28) TIK
FVEAARFE DS LT B3I % R CRT (p<0.001)o FEA FFAE
BEBTIIB O ICAEMEEHER CAE 2K N EAEL 2 320
TWh,
A~FIZZNZENARIH, Bt C:AHYM, DAY, BT,
F:Lho&ha»b  R-MEELTwbE, O~@DiFEhEh
O EPWIETEER, @7 LaiBEE, @A paiiEnE, @7 H,
®F FHIEER (ZMAE) 14T 5,
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SE##=[oxy-Hb], R fR=[deoxy-Hb]

5. A JeiiE B o NIRS 36
B A S B B ERBI O —B (40ch DHIE, 55 L) 7~ 7.
77 7 DERIHBEAANET O VIR [oxy-Hb], R ER
FALANE 70 ¥V [deoxy-Hb] 7R T,
Hed T2 bE (mM - mm), RIS () 2777,
VFT %47 O [oxy-Hb] i1 D 8 FE R SR EH T 2 O [oxy-Hb] MG
OFEADVRDEN L,
VFT: verbal fluency test

6000

2000

[oxy-Hb]DF&E S E (Z-score)

6. &NIRSF ¥ ¥ 2 VI BT % [oxy-Hb] DFEHH

L e | et | o SRR S | B 0 1 8 S S 5 T S 8 8 8

)V (Chl, Ch3, Ch4, Ch5, Ch8, Ch10, Chl4, Chl5, Chils,
Ch25 DA}) THE R ZATFES 517z (<0.05) (6),

VBM T D28 B CHEEN RO SN WD 5 5,
voxel £1A330 LL I & FL#R i W i BH Tt & 3R 72 50 O I
(P RTgE IR - A2 FRTSEDR - ACE N - A FRTSE = AR - 2k
WHIHETEEE) % ROL& LCakE L7z, fRHIC & 2 Bl & oxt
BEE LBV LA, LEHETEHRIECh39, A kRN
Ch27, /[0 Ch49, /£ T HISER = A3 L Ch40 (Broca®),
e EPEIRTEEIENE Ch37 & # L Fst)s L7z (£2)s ROIDIKH
AL & NIRSF v & 4 )LD [oxy-Hb] OFi 5 & OB 547 T
iE, ATHER=ZAHROKEE AR & Chd0 (Brocallt) @
[oxy-Hb] DFESE & DI DO AT E R ADHBEAED 5/
(r=-10.386, p<0.05) (7).

e T RIS = A E O IK A F R 7 v L Ch40 Broca¥t) @ [oxy-
Hb] D5l &, PANSSIZ & 2 BRARIEREEM A 2 7 & ORI OFHE
ST, THEHHO D B, BHEERRE (NL EBoFHL)
CIREE AR L OMICHEE R A OMHBEH RO H N7z (r=- 0429,
p<0.05) F 7z, BUHAEIRREE (P2 a0 aEE) Lol
OMINEERADOHBEAEED 57 (r=- 0472, p<0.05) (£3),

B <o e e e R e e

R R, RO e E R AR AR T X [oxy-Hb] OFESME (Z-score), HEHHIINIRS F v > AV FFEIRT o

R2. G RRIE BB RO AR O A FH I

R i

voxel ¥ L pl WA B SNIRS
307 -8 51 -3 <0.001 72 b PRI i BE ] 37
219 -42 27 -2 <0.001 T iR IR (= D) 40
139 3 -55 25 <0.001 15 B2 T & L
127 0 -39 40 <0.001 A5 Hp R R ] L
113 0 54 21 <0.001 A 49
61 -24 51 21 <0.001 /2 b i BE 27
30 -33 50 -5 <0.001 72 Fp i BE [a] 39

VBMIZTH B AN ROLN IR (voxel #3020 L) D Fvoxel#L, x5 2MNIEA, M2 1AL B LU BT

AHNIRSF > v
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7. ROIDIK KT & NIRS 7 v ~ 4 )L 0 [oxy-Hb] DR 53l > 41 B
HE#L % NIRS 7~ v >~ 1 )V O [oxy-Hb] D53 (Z-score), % ROI DK E AR %) % 7R7 o

* 1 p<0.05

#<3. £ T HTEHE (=) ORELRWLRRRE I RAEIRE DA

PANSSIH ROI NIRSF > F)V
e TR (= A E) 40ch
P2: BEa ot Ak 0.215 -0.472"
B RE IR A TS -0.103 -0.072
N1: BB O -0.429" -0.138
[E3ER RN = -0.119 -0.156

P: Positive Syndrome Scale, N: Negative Syndrome Scale
* 1 p<0.05

% =

1. BAKBEEE DR & MEEEDEEIC DN T
VBM % b bWz 4RI OBE T, A LTE B E BTl
FORPEREE & I USRI RTSE TR - 7R RTSE I 4 & o0/ T SE AR I
WZIKREVE ARG DA D580 5 7ze VBMIZ & 0 MA 2 i &
HOMIERERE % 50 L 72 W7E0 2 S b, fEEHLIL

MK HERBEOMAPME SN TBY ), F 758 EMNT
ZEIC BV T O HEEKAEREZ D L 00 HE s hTw
5 (14-17)0 AR THRIEHEOHBET 2 RO L) HICB
W, oS LI LG L 2 WRER SRS Lz,
VFTIZDW T, MAKIERET BV TR L It
LIVESESARCTH Y, AELBHEZEIRD SN, b
REEE BT E &L SHERAGTEORENHL A TH L L
IZOWTIEZ L OGN 2 ENTBY, ATHIEHIERT & OH
HWANEH STV 5 (18-20)0

NIRS |2 & 2 HIERE R T, A LTSS B TR xR
e &I UBRIE SUR O T AN IR #BIC30 & 1z, [F—FHI
L 2 NIRSHFZE T, TSI O [oxy-Hb] B4l175%0 & 2 HiE
FHTHELTVWAZLIZIINTI TS OWEDN R ENTH
D, IS EHAERRAEOREERERTZ ML T LE
ZHNTW5 (21,22), MHALFEEEIZBVCTNIRSIZ THITE
HIEF @ [oxy-Hb] DIRFEAFED SN D Z LB L TiE, VFT R
DARBRPHERE RN I N T LU RE % BET 5 LERD
%75, IMRI% b BV 7 IMGEHIEIC BT, VFT % 1R#IC 15
%S85 &) ICHERR M L cRfgEcd, BEELL
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An investigation into the brain structure and function of patients with schizophrenia using MRI and NIRS

Takamitsu Shimada

Department of Neuropsychiatry, Kanazawa Medical University Graduate School of Medical Science,
Uchinada, Ishikawa 920-0293, Japan

Background: Numerous studies have examined the
relationship between brain structure and function of patients
with schizophrenia by various brain imaging methods.
However, there have been no investigations on the relationship
between brain structure and function conducted by both voxel-
based morphometry (VBM) using magnetic resonance
imaging (MRI) and by near-infrared spectroscopy (NIRS).

Purpose: The purpose of this study was to examine the
relationship between brain structure and function in patients
with schizophrenia by VBM using MRI and by NIRS during a
verbal fluency test (VFT).

Methods: The subjects were 56 persons consisting of 28
patients with schizophrenia who met DSM-IV criteria and 28
healthy controls. We measured the gray matter volume using
3T-MRI, and analyzed brain images using VBMS§. We
measured changes in oxygenated hemoglobin concentration

Key Words:
spectroscopy

(oxy-Hb) every 0.1 second using an NIRS machine during the
VFT.

Results: Compared to the healthy controls, patients with
schizophrenia showed gray matter volume deficits in the left
frontal lobe, and a reduction in frontal lobe activation. In
addition, a significant negative correlation was detected
between gray matter volume and brain activation reaction in
Broca’s area.

Conclusion: The current study revealed that a smaller gray
matter volume was associated with a larger brain activation
reaction in Broca’s area during the VFT. In addition, the
present findings suggested that there may be an increased
burden on the neurological function during the VFT in patients
with schizophrenia due to the dysfunction of the motor speech
area.

schizophrenia, magnetic resonance imaging, voxel-based morphometry, verbal fluency test, near-infrared





