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Abstract We measured the hemodynamic responses in the occipital regions during visual stimulation with near-infrared
spectroscopy (NIRS). The stimulus was a radial checker pattern (12 deg in radius) of which contrast reversed at 7.5Hz, and
was presented to the whole or one quadrant of the visual field. In each measurement session, a 15 s stimulating period and a 30
s resting period were repeated five times. Hemodynamic changes at the occipital regions were measured with 4 x 4 probes
which were separated from each other by 3 cm. The results of the two-session measuremients for each visual field showed that
oxy-hemoglobin (Hb) concentration increased whereas deoxy-Hb concentration decreased during the stimulating period. Those
changes in the Hbs were corresponding to the stimulated visual field, but only when the lower quadrants were stimulated.

Keyword near-infrared spectroscopy, NIRS, hemodynamic responses, visual area, retinotopy

1. [ZEHIC

1L.LEFRSSFHZE (NIRS)

WSS (near-infrared spectroscopy, NIRS) &
i, BRESCHESMOLRELLE~E oy (Hb)
BEOBAMMLZELRE L TRIETSZECTHOESD
REALEIDEEHHELOREBESFNETH S (GHE
FEIZOWTOFEMIXIK[,2]25R).

RO mE I E S g EFREE LT, K
U hu W@ (positron emission tomography, PET)
WA B K B (functional magnetic resonance
imagin, fMRI) BRI EHBHARCER OB TAELLEH
INTWB., TN OB MEEOTES % LK/ 2N

Fie=yv ¥ S CEBDICKH U, NIRSHEBERTEOE
BETEEMICRETS I ULMTES, T, HEM
BRAFEEOEOMICHIET H2ONEERD Z LR
TERWEWVWSTEEFRZEo2].

LU NIRS i ZEFZHOZ<ORMBERZ T
512]. #lziX, PET R fMRI &tk RBIEH O KR
ABPBBEILBEBWED, T<ERLREETHAEZITO Z
EBRTED, DY, PETRMRIDOEWRF ¥
—HNTRFRAATE2BERECHERRELIT - T
WBEEOMFEHL NIRSZAVWNIEHS B TE
503,4]. £/, SIN LBV DI EBHICI2EES
HBAZTES, »POBRBMEREN LD, DK



BEEAERTAEPELVWHAROKMHALARETH
B5[5]. 2D L DI NIRS DRI A & ENT LRKETIT
HOFRETIIREBETERVHBENELTRELRD
DTHD.
1.2. NIRSICL 5 REF DG A

LIV NIRS Z AV SRR ELELhE -
BhTthh, BERERART —F2BAPERTE
DHEETERBEZ2BEET REERIIHDI LA, K
HETEIREHZCBT2ELOTESEERBFT L
®, NIRS Z AW THEE (REFHLEHER OREH
HMEEIT- .

I MonB LI CHMBMEEE (VI~V3) ORER
ADBBEOBBEEE L OXMIEHEE (LF/ bE—) %
Hol6]. AFEOBMIL, REFICBIT IR L ME

BOZEMA X% E NIRS TIRZADZENTED
NEIPRFTDHETHoT.
THETIZWLS O DHFEN NIRS KLD2HEEHFO

%%@%M%ﬁ#f“é[ilﬂ.b#bt#%%ﬁ
HEOIFE AL, BEZREMEOA /4 725G
L7 Hb BELTIBRE CE I L2 BETHICHEE
%. WE— Colier et al. (2001) HEHFDOERFIZAZEI
FEAEERL, NIRSHEADOBRFIEMELEMES 2
BHTEBRZLERLE [8]. L2 LELOEEBRE
HERIZIOTHOLLF Y FEFHLT, LTOR
WEIZHOWVWTHRELTWVARY. £ ZTEBETIR
U F ¥ RANRSERW, LTEAC4SHE LR
FiICHEEERL, FRENORFRBEFICHE LM
EBERRXDIENTEEINRELE.

2. Fik
2.1 HEBRE
2048 DB K (Bl 111,
ML, @RBRELEFERE N LWL
LW,
22. %8
ERIIFETITo 2.
FOCRTT 4 A7 VA LIZ
ZZRAREEIL 1024X768 2 A TH Y, BEHFAHA
WL 60Hz Thoto. HHEEIHELHEESILRYE, 1
JEHE 100cm THIELAIEBE L. Hb BEELOF
o, BXATF 2w BloBERISTHEE
(ETG-4000) # A7z,
23. RERHK
FBIT75Hz O FH CHBELARET2ERIZEDK
FARF o h—RE—Thol- (B2 LEE). F=v
H—RE— L OB D VRSO EE L 104cd/m®, BV R
WOMEIZ2 cdm> TH O, HEOEEIX S cd/m® T
oot

FH24.07) BRRIZE
BREERNER

Wi PCTHERL, 2214
ERLIE.TARTLAD

® Byt Sa—7

9102830 owmETO—7

5 6
08@90100
11 12 13 14
@15016@170
18 19 20 21
022®13O24@

R IR

M1 7uo—7oBB:TF Yy RINVER

FHREEFLLT, RBLECHBEZET TS24
L ETERCADELERBOVLT A IHIE %
ERTH400RERFEBEOLRSFHERTE-. £
BEHEGETRFz v h— RN 2EBERIN, &
HRBEETCRBERCANE LT =y W —RF -V
H»EL BT, EFFhmidELtonFhirofFICE
FENTE. DEEBLEETE, 2 2ORBICELE-
FEREBEHEOMRENRIT A LERHITEIED, B
o Z—rEtoOMICEA 1 EORREETZ. E
WELLT—LHAOISEDODRVWESFEET 4 XA L
A HRRIZERLE.

24. F

1EOHAIEy > a it 30 BOBFEERICES S
SnT7ay s THERSR, 1 7ay 23 I5HOREH
e Fhickm 30MDOKRBHB L CHREINT.HKRE
HEPRERERAOLZNERIN, MEHBPICEF=
o H—RE = L EBRARERENT.. BBRE
HRTICERANOHRELBES T, »OTEIRYVE
EEIDERVEIIERLE., HBRELEALEES,
tyvarOoMicEsBoRBERTE. 2FREIC

DSNT,EHRIC 2y a0 7 vy 7O
#{T» 7.

2.5. HbiR B Al 58

SEOEFANABHRH I o —T L §POZTE S u—7
FREC3ImBER TAX4OEFRETFRICER L(K
), BBt Hb BT Hb ORELE{(EZFHALEL. BHT
D—7 SRS u—TOBMBOEOOHEF ¥ RN
LRARD, ORI 24 Fr o XL ERER L. £
NENROF v 303 1 I 10E O E T Hb £k
BERELL.

AX4 DT a—TEFITHREOKBALIC, K THF
BOF v o FAPERFEEEHO 05cm E LICHALET S &
SBRBEANSL. LN TEE1020EICLD5 01 28
o 9X9cm OFEWMMBPFHAHEHEH TH -T2



stimuli

oxy-Hb

deoxy-Hb

0.0

B2 (LB HEAMEILTERLEFzy I—nRE—1,

(PE) WBEFTTFOR{CH BEELLOSMAE (TB) MM

EFHFORTH BEELMOSAE. PERARLE TREABRO NS —IIHAKORE L HhECEO XK &R T (B mM*mm).

PRETRTOAROI VIR IMEREBELTVWS RICEE.

26. T—4a M

EoNHBEITF Yy XA TELIZUTOFEE X
TREBEEINE. £F, FBLFCERTIERBOR
BAeEOLTEBRETEZIED, £5F—FiZx L 0.1Hz
DO —RNRATZANEY) T EFTo. RiZ, HEHED
BEHMAEER /TRIN VY FE2BRETEZD, 7
7 ORBYBERO 0B EAMMBRTHER 200
PH3HOMOFHAAR —REZEEZYTED, 2%
NR—=RAFGAL L TTRy I LT OB EERLT
o7

BT, Tnfho7ay 72T 15 Bof#
HERCBTO2REEOTEHE2 RO, ZOFHEL2
TRy JICOWTMEEHLE-LO &2 Hh BXI O
#yx Hb OF{EE L, BEoSHIcAVWE., &L
Hb BltER T o v s TEILBBIZKESERSEF ¥
CEAL0 TRy ) OEHBEILSOWTEERESH
HL, ZThB3L2F v IV DOEHEHEFBEZEL2SD & H
ZTeb®D) Ea» oLz,

3I.ER

JI.HbREZELOSHE
EHBREOBRYTF vy XAV EIZERHL, Fr v
ANEDOEERT AV HETHZ LT Hb BLE®
REGHEEER L.
K2FEETERENLENE/L Hb E/LRE L BT Hb

FEO2RAESHGHRTHD (Erb28H, ETH
%, ELRE, ATHT, BICHELABCHHEEZE
FRLIEERE). EAFBORMAIT 9X9cm O FHBIFEIKIZ
XiG L, BOBEVCERIZ B Hb omE (i
BT HOBEIR) BRKEDP-LI L E2RT.
3.2 SiEtEE

Hb B{LBIZDWVWTF v U RA T LT I5%EHEKX R
DBREZToHLIHA (UWTREDFEKEIZLT
5%), ETOERGFIZBN TV 20O F ¥ XA TH
EUB{LHBEOHM:BTHREORIBRED L
k. 7L, BERES®HEZRLETFy 2 ALDEREK
EBRRXOEBRARLEF Yy U RV HELAEARTFIC
FoTRL- (K1),

it Hb DEALBIZSOWVWT, BBLF Y RAEE
HET22ERDBOMEToREZA, Friorxn
DEDRLERMBMOXREERABPEE Tho7. HEFX
FY X AXEEREBI2EMEDELAZDLNE
F % R (Chll, 12, 14—25) FhLFHRIZHOVT
Bonferroni #EIC L AL HEK 2T 25, THE
R E E R LEES&MHE T, Chi2, 14, 15, 17, 19
WBWTHRB L EREB 2B T 5EG0RTHEEE
BROON, PBLEZEFLEMOEEN L ER
FELhoeBRENE., LOPLEBFCHBEELERL
EEE, WTFROF ¥ RXAZBOTHLERDOREK
ETHBHOLHEZEIRD LR R o L.



£ 1 HELCROFHELFEICE o Bk Fr i

oxy-Hb deoxy-Hb
Simulated Ch showing significant change Mean (Max) Ch showing significant change Mean (Max)
visual field Left Center Right Hb change Left Center Right Hb change
8, 11, 12, 15, 3,7.10, 13, 0.030 5,8, 11, 12, 3, 10, 14, 17T, -011
Whole 45 '19, 22 1 3417t 21 (0.086) 15,18,19,22 16 20, 21 (-031)
10, 13, 14, 171, 0.016 4,5,11, 12, 3,7,10, 13, -007
Lower Left 11.18 - 20, 21 (0.066) 15,18 s 14,171, 21 (-025)
) t 0.008 t + ) _ -.002
Upper Left 4,811 6, 14T, 21 (0.021) 8 111,18, 22 (-.005)
. 8,11, 121, 15, 0.016 5,8, 11, 121, 3,7, 14,17, -.008
Lower Right 18,19 16 3,14, 17, 21 (0.058) 15.18, 19,25 %1623 1 (-025)
) t ) £.009 8,11, 12, 15, ] + -.004
Upper Right 111, 18 7,10, 14, 21 (0.020) 15 141, 21 (007)

1The channel that showed the maximum Hb change

BIXHbDOEBIZSWT, B LFY 2V EE
RET22BRDHOWMEIToE 5, MEROFE
DRCERBOXREERABEE Tho7m. MEXF ¥
VANBREERBUEBTIEMEDEREO LA LT ¥
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WEERTLESAICOR, EE YL L0 ¥ 5087
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FHZEBRENT (Ch12, 14—17,19).
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