23

EFNDPIEERAVEEFRAICE TS
Apt M AR B RE DR ES

# N F# FOT & K % R PT

¥ R ¥ EPT,PhD W ® % 8 OT, MS
i A KX #PT,PhD K i K OT
# W B 2 OT,MS

MF B BEUNEY F—3 3 V%

EfYNEY F—3 g »%F)

(B8] DA E ORI B2 RBULE LB E OFRIEEO BHWEICL B LR260H5 A, D)
HABRBEBIIHZT AL Wbl T b, KRR OMEREFEIC BT, SE R THRE O R AR RE R
EIIHT LT 7O —F ORI LTS, ERREEAIZEIC X 25 NS L) 1Tk o7,
FAE OB RE MR AT 1k, R Y b a U Wi, BREIRE RIS Rk, M. T ARSIt (near—
infrared spectroscopyh FNIRS) 7 &k 4 ZEHIIFE S H O, BEL TV AHFINTH 5. FMEHE
AR LT HNIRSE v 72 B RE TR ZE AT DAL, #iA 20 FE JB 3 OO 1 SE T BT O B BB T 23R &
nTws,

L Ly SHETIEEREICE W CTH W 2 MEEE B AR IM KB RE 1 XT3 B2 W7 L 7o 3t UL
SNLBETH L. AR TIEINRSFHIETH LN RT T 7 4 — 2 HWT, EEREOHRTFERD
—O L LTHwHMS [HERERT (BLESE) | BERTH ORI BT 2 Nk E)RE 2 #E L7z,

C ORI, MEEETH 2 [P FEEThoRIE~EZ7 0 ¥ (DL Toxy-Hb) OZfLE &
DINCAEBRZEEAON o205 EH 5 OFEEITHII BT b ATHEATEF O oxy-HomE 258 L 72
WREFIAN 12X TH o720 O ERPHMERT (G LES) 1GH) & MM I 3 v CHi ST A

BTG S 72T REMEARIR S M7z,

F—7— K RSk,

I @JUBIC

D3 E O RGBSR A R BULE A 7848 O
BRIAAEE D BH AT X B L2605 Ae ZD 9
HABBEBIIRBT AL bR Tn5, ZDOH
Ty A KIRIE 2 7o BB I ABEEE ORI60%.
WEEBREROKI2T% % DT W5, HAKRIEIE
ZOE LT E LTHEEN & v )tk E 8]
ORFHNIEE L. AOMHIZ0.7~0.8% & b T
Who I SR & L TR o R R s
I U, LEFE MEEREEEOKA 2N

ARANBRRE, MEEERL (G LEE). ESEHR

Y F—a rydMfrbhiCwb, MEEREICBY
TR A RIIE OB R E 457 7o —
FOEZEWEHHY LIFSNTBY . BB R %
TICLHWED SNIEILOTV S,

AR O MBS RE W AT 281X, R b u v WiE
(positron emission tomography % Bt it g & 3t 18
W %% (functional magneticresonance imaging
Jixi % Xl (magneto encephalography T 7% 4} %55t
1 (near-infrared spectroscopgdk FNIRS) 7 &Hk 4
A FES B E N BE L TW 3 HIRTH 5,
WAV (near-infrared spectroscopyNIRS)



24 MEERBEYNEUT -3 R FE2488 25 (20073 A)

AT GRSV W THEEDOANES
OV VEERE L. Zhe L CIRR BRI
Mgz HET 5 HETHS [1]. 20Kk
7R mEEHI T H 2L PR T T 7 4 —
E 2O RNEE VD EICED . £k
R X 2R B O 2% FIH L CTRNED 5 2 em
~ 3 emDE S DIMBEH DOBILANE B Y~ (oxy
-Hb) L ®ILANEZTE Y (deoxy-HD D% %
NENRD, BBEERTLIENTES [2],
Z L C. oxy-Hb& deoxy-HOO I A FEANE 7O ¥
~ (total-Hb) T& %, NIRSORFD—D & LT,
PR E DA DOPE T, ZHE SRR 2 & 28
BFonTBh, ERS &0 g0 /RTE%E
M2 RET B ZEREIATRETH L E b TWw
% [3]c M - JFRBL VI FRUITIMZ, Y
TIVE A LEHI (R[5 f# RO, 1se0 23T RE 72 72
O, VEENEREI TS B 2 B gL €= %
VYT TADIHL TS, MARMEZIZLD
L3 DRI RIS B W T H AR LB B R R
IR % TRk & 2 IR RE IR JE A % S %
B N s W

WA RIAE B E 2 PR & L 72NIRS%E W 72k
HEREMIEIIZE I B VT, Sutod 139 D9k, ek
AR O & R SUCEERRIE, PRy v ¥y s
ARERATHR ORTEEEE, MBS 30 B i B

ZEHILCTwA[4], 72, Shinbab IZRNG(ran-

dom number generatioift#,. RC (ruler catching
ALERAT R O FIESEIC BT B N MR R 2 FH L
TWw5 [5]. ZNZEhoifssr . Bk
N, BE R IAE EE I HTTHEE O T b R T BT
B OB TAME SN TwD, 2L T, AEK
A B CIEAT BTG % (hypofrontality 2572
HHM, THUILEHRE XD b ARG RIS B
WTEDHEFETHLZEPMON TS [3],
for e I L O R AR B B X SRR AL IR O [
F FATHRREORE, Rt R4, Bl -
B LA RE OB E 2 & H R A Lo AR E

LTHNRTBY ., (EEREICB VT REKHRIE
ZFROBEO NS OREE L OB B i SH T
& WIE S 2 LB b S,

e IC BV TETIL. 7% Wb IIL < 5t
FEHEOFMRLHHOFEL LTHW LR TV,
FFIEZ, B MWMTITAOVEDTH Y., $iEE.
R RU R EEREZHHT 2720, Wil T
BO—DOLHEZLILLTEDL, MAT, T,
M, b EEBDICEETDIIA=ZF—Va Yy
DERLZUEFTHY, SO —D L LTI
B2 LHUFETHD [6]. kA 2 Bibksk (R aF
JEICBWT, BIHHEO 7T — A8, HEHE, 5
IR T B B I OWEVEATR IR MR Bk
HIZBWTHRD LN, ThSDOERMAS EEEC
B3 2 BRI e L TGS Twd. UL,
I F TIEER BT A /ESE B AN I
BB TS B A e L - 3l s s
BETH D,

AWFFEDO HIYIZ, NIRSEHHIBETH 206 MK 7
77 4 — &AW THEERILE OB - B TFERO—
DTHhAH, WEHFE (G LEX) HHE H—KE
DR R RAT IS BV 2 i EEE o i i B R &
Eg - MR 522 ThH S,

I FBHEREXHRR

A XM®

HRE HIZEEANOSINF A S K
A:19% (B 7 2 P49, 0+ 0. 825 - Kk12
%, 18.75%0.62i%) TH Y., €0 H b, L&
1% THo7z FMIZELEL VT 4r—LF -2
YRV PRITO, ENREONEZEZ. BB,
ARFFE1L20064F 3 HIZAT b7 2B KA dy
EERERICBVTHERE, KRZIN T, 5
FRUTOREICLY, WEEEEHEE X O
AT 720



WEFRNDIEE AV EFREIC B 3 RMASEOR 25

B NIRSHIE

22F X ¥ AV OEFRNGIEEEHIRE O bR
774 —ETG—4000 HIAT13) OFua—7
ZR1TOLHIT3X5FNIAEL, HROTTO—
7 % [EEE10 - 20 AL E D (R12) 12X BFz2t
v L7z BHIIZBWTIX, EH 50 S E
(60FF) Z 3D EL, ZhEhoBEM IR

TR L M —RB 2ROV AN (30F) Wik%
BT MR BT 5B T o7 (B3).
HRENHREEREOMOL A b EFEITH
L TR X ITHR L, K RO OH)
EVT—F 777 Mehbhhwvi ) ICEE L,

B, BINKRT T 7 1 — ORI GEREIO0. 1sec
T o7,

1 EE10—20BEEE %
i
Ol1]A] 2 3 |A|4|O
S 6 7 8 9
Al10|O|11| Al 12|O]13|A
14 15 16 17 18
Ol1|A|20|O|21 A 22O

Oy 7u—-7, Ami7re—-7, F5g:choFs

X2 7O-7ORE (hR%EE10—20EREEEDFzICEE)

Eg ] = 600 =W
307 (REES X ZEMEE) 308 x 30

X3 BAETYS



26 MEERBEYNEUT -3 R FE2488 25 (20073 A)

C H&k

M EAT) BB, HEFIEHOWRELRHL S0
R TT o 72 iR B DIEFERBOREED 720,
I K ORI E %5 bR 75 7 4 —WE DT
(24T o 720 ME R DX G & DLHIIAG T AL & L
IEWCHLEE &, ZOPLETEEIIT 2 B L8%
T LI HRR L7 BEROBIES R O BREE
R NE SO EEADE S ENOY T iR
B, HARES NMloges &% &) #BGM
LTl (K4).
EEERGIEIL, TR PE RS, MEETR
5E 4 FROBEE O H S PEFAZE L D) Ot X
WE (13~1430F 147, 3147) DG LEFEZ %60
AT 5720 MRFWETHEEL L HEL LW &
DD%B L BFAEYICHEGET L) ITHRL
o BN FOFEII Th RN L & Lz,
xt R AR G5 5 2 D TR 0 H) & o iR
D7z, BWEFZRVHLR L TGER & LT,
10X 10% A D HMISHET TH—DHIETH 51O
% 60FS [ H O — A TRl < IS R & L7z,
FRIZAARDKRE SR L7225, B3 RED
MEGDBEEITEV)IRBEICE BT,
MgEEGHE, o RREORBIETR Y
F—ING U A% EDID, T VT ARRIZE DT

|
1
= 4
Ti@

é‘leﬁ: s W -

M4 BESTHOTH

o7z 7z, FHIR TRICEHBEORBROA i, ]
W oryr—hetro7

I 5k

WEL7Zz7a—709 5, HEEEIZBT 5 M5
MBI % M3 5720, WihoFx v 2w (L
Tch THh % 1ch (EH) KW 4ch (GHiA) I8
T Boxy-HoD EA L8 7 — » Z Wik L 720 & 72,
STRE VAT o TR E, KB 22 3 o]
DEMEFE L, HREFTXTOTF—F 2 hNE-F
BL7:b0z 75 712K L7z, HEOENIZL S
oxy-HOEAL B D% % T 5 720, WEHE
& ISR O [ —chic B 5755 t REZ 1T -
720 GHNIAF EWREIKH DI 21T o720 i
i 7 MIZMATLAB® R2006a. Topo Signal Proc-
essing type-G(TSP-G 12 TAT» 72,

V #ER

HREDH B, HFHEEHE (B LTolF
B k124 (B4, K8 %) FEBRIERULS. 67
+2.53ETH o7z, B5. 6. 7. 8ITWHEHY
e OF IR 4 ] G A 3% 47 v D oxy-HBZE AL & o i &
W35 T RRT . SODMBEERTH, E¥H50
chiZ BT b oxy-HbA BN L 728 513194
13% (BEs5 4. KtE84). 4chdHgA L7z
WREE3H BE1H KHE24) THholz.
EOBEIZB W TH D DchToxy-HbA A L
e BEEZ 1A (K, 2ol 4 THo 7

F72. ZOOBEZRITHIIBIT Hoxy-HOEAL
HOES tHE (B9) KBV TOFEAIAD
Nhrozze LAL, BNODXHIZ, DT TH
B3, UG REEA T X ) b B G EE
Doxy-HB I D F AR & WA S N7z,



EFRIGEE BV AEFREIC S T 3 MITRENEDIRES

Typel Hb GraphiMean); CH1
T

A
A4

60§
R 5 oxy-HbZEILE chl1 (FEEEELE ZX#iEEATE)

Typel Hb GraphiMean): CH4

mhkimm

T T T

225 451 E76
seo

60%
B 6 oxy-HbZEILE ch4 (BEEET HuiEEATE)

A
v

Type2 Hb Graph(hean): CH1

E
E
i
-08 | : 4
4 1 1 L
ol 226 45.1 676 901
sec
60F)
7 oxv-HbZ{LE ch1 (EFHEE ZEriEEFIE)
. Type? Hb GraphiMean): CH4
o8 | ' ' ' .
o6 |- .
04 | -
oz |- .
f oo e
E oz | 2
-04 | -
-06 |- -
-08 |- a
at L I i
o 225 451 675 201
seC
608}

®8 oxv-HbZILE chd4 (HHEE HATERAIE)

27



28 MEERBEYNEUT -3 R FE2488 25 (20073 A)

- CH1 mmms) Pl CH4 @mmns)
T T T T
1 1 I 1
0.01 1 1 0.01 1 1
0.0 1 | 0.05 :;ﬂ-;-. 1
.05 1 I ]l ) T —
b 1 e, i=tag 4y 1';-—-'-..-____1._' .
L = = = ooy - s 2 [ — . |
0 ) T I:n — Oxy-H ol : ':'IJ'J!:,
1 1 b 1 1 5
] 1 1 1
! ! Total-Hb ! !
1 1 1 i
30 90 (sec) 30 90 (sec)
— Deoxy-Hb

pIEAS5 a2 5 L ARBAENBH B LRDLNLA, £H 5 Dch
boxy-Hbid 5 %2 B2 TEOT . AEEEALNER WV,

9 WEELTRERFEBEREZRITHDoxy-HOELEZSMEE (pfHE)

CH1 xwmEams)

{(mMmm)

03[ 1 T
1 1
1 1
1 1
1 1
| —————

0 h-.“,.i -------- Wl e
1 1
I 1
1 1
1 1
1 1

-0.3 A "
30 90 (sec)

REIZETH

CH4  sammms)

(mMmm,

03| ! .
] ]
1 1
e 1
I e WP
P == |‘|I

0 l'-l'l ---------- T 'I.- - —
1 1
1 1
1 1
1 1
1 1

-0.3
30 90 (sec)

FHEEITH

AL B A S BTN  AEEAT T D oxy-HO Py L D 7
RRERITHOBALED T T AT TS, DTN THEH, oxy
~HbD BT D TFHIK & WHFI A A b 7z,

X10 WEEEREFH S RFBEREZITHDoxy-HbELEEFIWEEHD

vV ZE

NIRSIZ TRl S35 5. e OF B 4 1 32 47 v o Hif 95
HIEF O M B RE 2 FH L. MGT L7z 194413
HLOMBHEIZED L OFEIZB T HMHBED S
oxy—-HbASHE N L. AR & 2 o 3 A3 Pk 72
N, AHER TR Lze C ORSHIEETG iR
R X0 ATSEHIE ARG S, AU U CRIEEE
ORI RABIM L 722 LA KL TV D, L wn
IfRHS [7] OfFELE-FH LD, T K
DHRHINLANE B3 % & 2 o fi 7 i o I i 2 e 1fil.

BRSNS 2 [8]s €L T, oxy-Hb2 R b ik
BTHY., BEHLESLNT A= —Tdhb5 [9]
EVnbhTwbd, SHOBREICE VT D MEEEE
T OVt W FRE S & 0w g 23 yG S vz 2
LERLTVEEEZEZDNS, b b ORTHATEIX
RRKOBEARZETH Y., 3L AETRTOMFEIR
LoBMEEREEAE LTS [10]o X 72, FRAEE
RED R THOIATHRIEICHEL, 77 =7,
HiEUE, HELRRIR, #rhoe=s) v r&2E
K FEATHEREVE TG 2 503, ATSHHTEF
HEBMAWHEBTH L [11] L EbhTwnd, A



WEFRNDIEE AV EFREIC B 3 RMASEOR 29

WF2ETAT - RIS BT h 2 O FTHEHTE %2 B
WS 2WREEIRIE SN EZ O,

Ll OFEN BV CII MRS & XL O R
DEWIZ X Doxy-HELED A EAZITA LR
Lol Lol POUBHEZEZRTH L) b
& 5 SRR AT T D oxy-HOZE AL A5 § A 72 i
WERBLERDH -7 vwH 2 Lid, B UEifE
0 R XU R & R USRS, BRA
ERTXTERHRL, FRETRTEHEIEVI A
CBWTGEWDHLDOTIE WLV 2 L%
ZbND, iz, MRl REROA M, PUEEWRE
E OB RS2V T ORI &2 5 INE T-> TE S
T SR 2 D T UEDP DL EEZ 5,
ZLT EINET ¥ — MIEATW 2o 7275,
AR TR [HERSIENTF] () FFT%
Modz] oM Ernloo, fEEREE
FEHid 5 ETIGELRIROBRICE B R X Bk E
e, 0PSO TR 2 3R BE & o I i B g &
DB EOMFH L LETH L LEZ b,

e LT, ARFZRIC B W TSRS E O
PR IR B E DOMETIC & 0 BREERAT v o i B i P
DRIEBAHER T & 720 SRIIMOVEZETGEE) & O
W &b T, WEEE G A JHE O Hi 52
KiEERHFEDO T 70 —F HEo—o2L )25
M EOLIMHAVLEEEZ D,

AHFTEIL 200645 LA 2B R AR BL 72 W ik % 52
TR L 72,

(51 FAX#EK]

(1] fHIEAN. DGR, ZUE AT S, 8 L v ik g
2 Wk O AR B O BRI H — AR A <
7 b w A3 ¥ —NIRS—- KR 2003; 3
(5) :478—487.

[2] PRk, WERREA X — Y ¥ 7 SERAMNEE
~v¥rr BMNRTT T4 =) 1Tk DNk
DOFBW. HEHFE 2003530 (3) 159-63.

[3] HIEA. SILIER, ILRE#HS. A RMED
PbEEE L LR A XY b2 a ¥ —, ik ks
MO 2004 515 (4) 401 —410.

[4] Suto T, Fukuda M Ito M et al. Multichannnel

2k
He
2k
He

Near—Infrared Spectroscopy in Depression and

Schizophrenia Cognitive Activation BIOL PSY-
CHIATRY 2004 ; 55 : 501 —511.
[5] Shinba T Nagano M Kariya N. Near-Infrared

Spectroscopy Analysis of Frontal Lobe Dysfunc-

tion in Schizophrenia. BIOL PSYCHIATRY
2004 5 55 : 154 — 164.

(6] A, BREMT. FFTOWNRX I =X A,
HhEEHEA: 2003547 (5) ©755—762.

(7] RHIEAN. FrEERR. ZEHME I Ml FEAESEC
BU BRI ANRZ b a R 3 ¥ —NIRSHI&E
DEHR - NEHEBEOBKHRAE L Lo
- e FoES 2003 ;14(2) 1 155-171.

[8] fHIEAN. FrHEIR. ZUB AT S, Hr Lk
W ORI B OERIG H — AR A < S
P23 ¥ —NIRS- KiHiFlE 2003; 3 (5) :
478 —487.

(9] HASE. AMEE oz Hw7zbbkiEf 2 —
Y7 (1), BRIRB ¥ 2002 ;44 (6) 1 389—
397.

(10] HEEMEHE & HiSHEEARREIE 5 o BRIR — fE AR & Al
DHZHRALE B¥EOH WA 2004 ; 210
(12) : 984 —987.

(11] /hibfess, EBHREK, mEFEES. EREHN Y
R34 FEARARE DR 757 4 — 81 X BRI
HI¥FONE 7O Y VREELORET - FET R
O FEITH O -, BRI 2002 ;5 44
(12) : 765—772.



30 MEERBEYNEUT -3 R FE2488 25 (20073 A)

A study of brain hemodynamics in the
writing task using near infrared spectroscopy

Morikawa T, OT Shinohara. H, PT
Matsuo Y, PT, PhD Nakamae T, OT, MS
Yamamoto T, PT, PhD Ohtaki M, OT
Kajita H, OT, MS

Kobegakuin University, Faculty of Rehabilitation
Departmemt of Medical Rehabilitation

According to the 2002 patient survey of Ministry éfealth, Labour and Welfare, the total number of a
person of mental disorder in our country ioait 2,600,000, and the number of inpatient about 330,000.
In occupational therapy, it is important to approddn a cognitive disfunction of schizophrenia, and it is
reported in brain functional imagg study. As for the recent brain functional imaging study is a develop-
ing field, various measurement technique do it, swsh positron emission tomography (PET), functional
magnetic resonance imaging (fMRI), greto encephalography (MEG), nebnfrared spectroscopy (NIRS).
The optical topography which is the brain functibnenaging measurement machine that NIRS was used
for is superior in the point where there are unconstranon-invasive, and real time measurement. There-
fore it is suitable to monitor brain hemodynamics dgrithe tasks. However, there are few reports that
studied the influence that occupational activity use by occupational therapyives to brain hemodynam-
ics till now. A purpose of this study is to exaneintrain hemodynamics of a frontal lobe during pen
handwriting (it is copied, and it is written) activitysing the optical topography which is NIRS measure-
ment machine, that is used as one of the therapeagiproaches of occupational therapy. And figure
drawing was performed as a control problem. The significant difference was absent in quantity of change
of oxidized hemoglobin (oxy—-Hb) during two taskbut quantity of prefrontal oxy—Hb increased which
tasks in 13 of 19 subjects. The possibility that prefabrarea was activated in these tasks was suggested.

Key Words: near-infrared spectroscopy(NIRS), cognitivention, handwriting, ccupational therapy



