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Functional neuroimaging as a laboratory 165t and
the first Advanced Medical Technology in Psychiatry

& &> Ryu ._.m_._a_NmEm #H I[EA® Masato Fukuda
DOBEICK MRS T« —REELERT IR

ERASASHRESRIMGE - HRES
DFEASANIRES TS - fREaESR

ARERES VT, BN AYENEEICE S BP BEITORL TR S L RERT SEROUL OThb, D
o L IR i R 2 ST & 2 N RS T 7 4 —RER RV, ) DEROS B RED Sl A VA
Tt SRR AN L o CTRE Lz, ERmpERES TR ONE - MESOBRAT ST E RER bz RBET 245
BOBEER Yy — v 2TV ZMEL. BRSO~ BUER R L7z, —EOMYHEAORR, EARERTHOLERERL
LC. 20094848 ThE MRS 74 —HRE] dHEHREODH LR OBRREL LTEESDRCEREARBEN. B
REHTERLTH I L Lo, . .

Lack of clinical examination for diagnosis and treatment is one of the problems that need to be overcome in psychiatry
because it hinders their objective assessment based on biomarkers. Now we sought to explore a guidance neuroimaging in
clinical settings for psychiatric differential diagnosis using non-invasive neuroimaging, near-infrared spectroscopy
(NIRS) in a 7 multi-site study. Spatiotemporal characteristics of frontal and temporal hemodynamic response induced by a
verbal fluency task were assessed and applied to an algorithm using simple variables on the basis of receiver-operator
characteristics (ROC) analysis. Our results suggest that fronto-temporal hemodynamic response by concise NIRS meth-
od could be a promising biomarker as an aid to alert clinicians for differential diagnosis guided by functional neuroimaging
in real clinical settings. Although being still in the research phase, Ministry of Health, Labour and Welfare in Japan gave

pproval to this diagnosis support system as the ‘Advanced Medical Technology in April, 2009 for the first time in the
~field of psychiatry in Japan.
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Vi BV AT IR R LRI DY 1h B er) DEANE, €9 L7 BREROEL RO 20H2HT,
DYTIRRV, 7L EREREROS A, bERR LEE - FEENIIZZy =Y VIS LO=DE LT,
FIT Lo TBI L RBE RN BN O TRES o727 B NEE P OB BEROERICOLFLDOLL
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S LIERY L. BHREOBE. EEE SEH, BE
%Suw%l BRHROFE, ERTHREOTHE LICHAT
X B EYRNIREE RVELI LT AREPRENTETY
2. B b BRI B DB ORI MBI L & T 21
(translational research) 75, BEFYEGYWRELLOTT
&YEEgy T U - FeiiEE. Rkt ET sRERT 7

O —FTERANTON TS,

2. SEFFARARS FOXTE—NIRSCGERRIS
T« —12E) DISE

EAERRE LR oS kR Vi iE. Ak MRI
(functional MRI ; fMRI). &Y bu v #fE#k (Positron
Emission Tomography ; PET). BIC BT 2 FERMEEN
(Event Related Potential ; ERP) %2 £5 K & 575, FE
X L R L W ) R PR ORI R AT
PiEsest I GERMNBA R Y b A2 ¥ —, near-infrared
spectroscopy ; NIRS)SH L { b o720

2.1 NIRSOHEHE ,

ERILER B sl ek (NIRS) i, sEREsEf
BBEBLATWEAEZS T VICRIE ST T FIE
LTRICER L7356, KR EOMRERLEZHEEL. FFE
B oBEICBERMN SRR IRAB I LFTELHER
THbo NIRSEEORFTRESHIRT L& msmﬁmﬁosﬂ
1. Bl (EIR S, 200820, b)ICEHE - K- T DE
Bl X DICRBA LT B, BRBEREIC OV CRRIERIC—E
DBBREND B LFMLNTBY, Amﬁfnos‘me%ﬂa
TV 3 (Kono et al, 20079 ; Kakimoto et al, 20099) .

B IMRISPET L ERBFIEE LT, OREHEOMML L
SEFRMIEEAE L RBEGTH Y. ORRESI R BREE
- BETCEHITR. ORT - FER - BRI - =R
Bhsin, @RI EERDE: GRYELAENESR. ©F

BAYNE - WS DY . EE TR MER. ©OZ=BoH

BEIX 2T &85 { 72\ (20 ~ 30mm) 2%, BRI AR REAS LB S
v {(0.1%), OEBBOEGREITTE. LVokltd’db,

723, NIRS Z Biigestill~eH LESRE L L2548,
[SeBiigte s A — Vv 7| [HBRRIERIRANRS PO D
Y—(NIRS)] % [HrRT T 74 —RE] REOEET
2R TIRIIS o IR RO RIS e s
SR TOSEEERRECLTC I, —BE&HTHS [EMR
7574 —iE| BEVwLRTWS, R TILRELERTS
7o, LEDODLHEEZBRNTNIRS TH—T 5. _

BRREE - BB B 2EHES B4E - FeRBICTRE
BEFRMRAEE U CRMERDOISA b BEAC 2o TE, 1B
ERIZBITZ NIRSICOWTHSEEL LTI FEHEEREE
NIRS - M RF T 7 4 —REIC X 2 fdgee A A —T v 7]
(8H 2009") 2°% %o

2.2 NIRSOHOSERGURE - AiEAE
bhbnis I+ v 30O NIRSEE (BTG-4000, HiL

5@3 T BIE10-50 21T S em.qﬁ-ﬁ i \wi <
WSS HITREBLTVS, 5 L=ZR L OFHRIEMOE

Br10-20% & Sw&.ﬂ,m LB A e . BBUROMEORE
Bz FHTERIL %%mw%%ﬂ.@%«h&u LEIbNTWS
(Okamoto et al, 2004® ; Tsuzuki et al, 2007%)s
ﬁ_ﬁ«muﬂmefﬁw FRFLFENDZN TOHIBOR

FH7% b OV EBMBLRE(BES, 20049 TH 5, 12k
AY S%ﬁ%ﬂmﬂp&mﬂs\mw}mwm ZER(EHETE, &
WRFHGRRTH5) LEL T2, 0DEOREFIZL

EFFTIRRL. 0BT LIC3BEBAAIITETHIL
T, BEATETICRYAATLIIBEAETESLZTA7%LC

L. BERLREERLOBTREICRELERNRVL)
Ik ZOEEOETEEL NIRSEFL ORI
WTliE, FEZHEBEZROLFEIZINEI TR,

EEMBREL. REPRE &um@\hél%@%@wm@.w 3
TR, TTIRERLBELRL TBEERE sl
REEAOWE. IhoEMNERIOS T ARFDOHERZ
Y S se % 2 L (Henry and Crawford, 2004%).
fMRI®PET % ERORZET b KV #E O BRF 2 R ERE
225 = L THbNA (Cabeza and Nyberg, 2000 ; Elf-
gren and Risherg, 1998™) . REMZDON—-X T4 VREL
LTCTdH v 2 Bl REHICRYEL, EFHEICI DM
BEEELSI A LT R—A5 A4 VIRER L RmAER L
DOEAVI T — v EHRE LTS,

2.3 RIS -5 D NIRSESDIFH

ZOREFONIRSESOEH/ Y — VB HRETL
hB—EOMERED Y. EREN - mRFECFIRATES
TRl d B = L AT N T &7 (F8E S, 2007 ; Kameya-
ma et al, 2006 ; Suto et al, 2004 ; Takizawa et al,
2008¥), BBENCT LB E, K OREEE(D oM ICB
WCIRBEEREORFESEOENBASLTEY, PR _wf
£ (R o) IC BV T RESEOERIRIEL TB N
BAERECBVWTIRRERSEDN S £ 3 VI ARBRTHME
THHEVI DS,

PRbIC S DRSS ONIRSEFORHE SR
LRI (LOREICENRT T 7 4 —RERIBBT 5RO
B CHRILEL-FT10004 2B A A KHRIET - 5 (B
R B84, EEVEESIRR) AT, ZOENTH
7= OTEEMEL L THETER TV XABERE R
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