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JEIARE I C AR X N RO
. BRE—XAY MBI LI, FISEOEE

SRR R B AT R R 2 T T g I 2 e A3 e ) =
(IHFEE % - BphiEsL L)
(EE ¢ ITHESIR)

5 I

KEEEBROEMEIZRERE, FIEFE, SELEDNT AL DRESNTELY, LT, REIHALROMETE
L2 X912, FROBMEIEBEICL > TESLT L —ETE 2w, KR TIRIRECMEISEE L, SEmsow+2 i
DRICICEBERIZTEFIIOVWTHANL LD, UEOREBUHEHEBRELT IR L LT85 — U= VIS5 —X
REFREAE (VIFE) ZHEE MEG) CHllELl, FMSHLL NI e, B, BIE— 2> b OB L
7o, BEEI4A BT 20MA (=4, 30~408fL (0=5), 50~ 604EM (0=5) IZMFTHRE L& 25, VIGO0 T
89.0 + 3.8 msec, 30 ~405EX T92.6 4.2 msec, 50~ 60 T100.0+58 msecTHH, 20M(CI2k L 50 ~ 60 ftC
©<0.01), 730 ~40m&MIZI L 50 ~ 60 i THEBFIH EICIER L2247 (0<0.05), MBGIXERE— 2 > MIZGE LM%
Riz& ol 7, BHRELTAFRENLIIREL, LHAMER (0=6), FEFI & (=5 1224 L TEGRN T 1/4
HENBC B AVIREOBRLBREE— A2 MR LZEZS, EHASERE, SHASBEREOVERY, BHT
FUARERH, HNTHU/AEFRRC L2 VIUEHRKT, FEELHEFEE L OMICHFERE RO b2, —F, ZEH
FEEREORBTHFI/4ABHANHI L 2ERET— X > M3, £R21.5+26.1 nAm, AR16.1+3.6 nAm &, ZEHIE D S
PEEIZHL (p<0.05), HEF EHEE T, £R18.0+5.2 nAm, AHR21.5+ 2.7 nAm & 4 IREEK D K G2 B[ 258 -
7z Fio, EEHREHBREOHMNTH /4HTFHMIC L2 BHE— 2 ¥ ME, K£IR12.6+£3.4 nAm, HIR17.7 £8.7 nAm & 45
RO KIS A T EIN D Y, GEFEHBREOBSIIER183£8.7 nAm, 4HR23.3 % 8.1 nAm & 75 [RIHLD KI5 AT L
HREYH o7z, Thbhb, EEFREORBRECESERECETIAVIREOERE— A Y MSEHREEL 0 b HFHICHL, 4
B ZDHBEIAERBIC L 2 VIRIGOERE— A ¥ POFFMNMARSH o 7=, LX), VEF % v TR K
TAHVIRKIEOERZ, MEcI VERTAZLAREN.. £/, BEAORECETBREEOVIEKEOELGEY £+ 5
HTFThY, BHEPERE— A MOBMBETIC LY, BENEADODEAOEEL M CE 2Tl Db &L
2% (Al

Key words ocular dominance, visual evoked magnetic field (VEF), dipole moment, age, latency

B E 1S —#RA9IC, SHETREEHR, WL 7-EE)
CBWTEENICACECH FI &, FIZW) 2Xi32
BIOKBEER, LBHEINDE. LHL, WbWAELFERORE

W GAER SN GE (REMIIR), MRk X 2 R 788
DEDHDHHE AREAEEHE), TREARE LSS G0
) 2r¥H 5. BEMBMALBEEYE (functional

ETOHRT, REIFECB LI, B L o TARMO BRI
EELBLHEBLRITIIERS v,

ME&F, BEUSHMC KRR LSRR AR EIEE T 2 e
DH—>o& LT, IREMME (ocular dominance) #5ZiF b 5. B
EMEE E—FOE» S AN SN BEBERS, TREMERIC
BWTHADE L W EMICLBENTWAESE LT, BE
rfElx, BERENITMHTERL CORN LKA TAOR S, ]
SR & IBMRD 5 OBEOEFEZENEBETRET & L EE,
FIROREN PR ICEPR DN - 7= REET, BHOICII G

FR164F 11 B 20 HZfS, FRL164E 128 21 HE®

magnetic resonance imaging, fMRI) # A\ 7-BF2ECid, HptlEg
BEFTHBBBVTREMMERTE (dominant eye, F
&H) iU, BREMMEERE%VE (non-dominant eye, JEF|
EH) NOREAINH T 5 BEEOGESETLTVE Z &
PRENTVBED Y, F-EETH REMEOTEIE TRy =
NTEH, IMRLET, FEMEEHICKLAZE~OBEEAI IS
CET B HREROERILH THS L 8N TWDEY, LaL,
FERIMERE DAL T 2 IMRIIC L 2SRRI LFL L %
100 msec AT DR TH = 5 —KREFRERMRKIE (V1K)

Abbreviations | EEG, electroencephalography; fMRI, functional magnetic resonance imaging; MEG,
magnetoencephalography; PET, positron emission tomography; SEF, somatosensory evoked magnetic field; SQUID,
superconducting quantum interference device; VEF, visual evoked magnetic field; VEP, visual evoked potential



NEFREFOEIE, BiE— 2 > Lnks, REMHE 135

TR TV LIRS T, IMRIBSRTISIREC O M 26
idEEETH 5,

IRy & N RERIE B ITED S &, MEMROBEL 1k
B HIE ¥ % % (magnetoencephalography, MEG) <°H ik
(electroencephalography, EEG) B R EEAMEN TV 5 2,
IMRI, E#RSMRSEH: (near infrared spectroscopy), BeE T
YHUTRE W51 (positron emission tomography, PET), ¥ —¥:F
BHtar¥a—y —WBHKEHE (single photon emission
computed tomography) &\ 91 b AL O BAE |0k - T2k
B3N L o i e it & 0 9 % 7o 0d,  WER MfAED S
b, =05, KRENBCHE, TMFHRE, SEEF, EMEEhZhER
PSR B WSO ERMEEE L v/ ®, MEGIZEEG 2t~
WSRO S THERTE Y, MEG LI R#EEDEE
MWL TWwAEEILNS,

ILAEMEG % i\ T E BB AN RO M 58 % B4R 3 3 sAs
FEMNCAT DR TV B D S BRI, R AT
RTAPATFHOBRIZ, WEROBIERFEOZLHELERER
EYTLHIENREETHY, FiFMEMERNED O IZHEK
Wada test 2V SN T & 72, Wada test ($BENRIEETH
LH5, TENANVE S — VOWREHNPEREGTHEILEY, B
TEREART B A i % &0 %, BN TRD 2 JH%E!E’J T
B L WIRAR R ORI A2 T B, Hirata & "3 HEIC L B
FERERIBE VT MEG €0 B EREAL KN 3RO [ 58 & 3 7
ik, Wada testoffiie e & CAHIML, Miprm#E e LCEET
EBEWHELTHA. Lo, HEMICAD SRR

WALER S AL, RMBRE S BIIL S LA MIT DV T, RIATRERZ
EMEG. B, HERNICRERS K LIRS MR
B, Wb b FERMILOMEE, HFEHEOMTY 100-250 msec
ERELRWAEYVFHBOY, CoREOFERO—DELT
Pammer 5 ‘3, ;R& Wz HEED B ERFFICBT A EAEED
BB L CO AT EREL Cwa, T, SRl
D bR AEET B VIS 5 £ ToBRRET, K
EROBEOWEEE, o L TR RIZTRTFIEESh
5. RO KNEERIEIZ 2 WTMEG TERTTRER /ST A
— ¥ D—0k LTBIE— ¥ MHh 55, ik, Bt
Y METAPABECBOCERRAEFOEELEL HEY
B2 OEWM BRI ETD, RUORHE Lo 7.

A, RS B B0 FUS B E R TREFO
P E R 220, i, FIEE (REMCH) 21727
LT, BEHRRR (visual evoked magnetic field, VEF) D
B, WIE— A ¥ POERIOE LM ETo L.

HEBLUHE

1. #E¥E

WERE ISR RSP ITMEG 2 ifT L7234 5 B, K,
AR, EERNRECIRBRELZETLE, BREGCERDY
Lo kE, VEF2»L /1 A0EEeRETE Lo
EEFBOBERABE 4% 22~655%) L L7z, REHRE
LRI E T2 &8 ICERT 250 B SIS HI#ELR 5
ENEL, SHOHE TR E L, ERIZETHREER
ANCA YT+ =L Farty F2BEET, SIRAFEERE
DHBLEASOREEBTITo 72

& FIF ¥y /NI F) & FEMHKEK (Edinburgh handedness
inventory)®’ # fiV Tk L7z, F72, FIEHOWEIZIE Near-
far alignment REVZ B\ 7z, Thbb, HEEICIEOHRE
FHHORINICH FTHE T, MR THED RN & HETIC
HHr—HEEBERELELLIERTE. RIHEBREIHET
SHUB LI IHERL, 20L EEFO M LHED LRI —E
MEICTATRZ 2R EREH LEFHL 7. Nearfar alignment
BRETHE BORENFHE LS E MilesRAE2D % H v/,
Miles IR T3 HERE IO RO 1R, HefeME €Tl
fELRT, ZOMZELTESFOBEICHE—HE A L3
Rt B, RIZED ELOSEERREEZRDS S FLHISET
FTWE, FARREESORANCEEL 2L &, £0OHFF
EEEHMTALDOTH D,

Magnetically shielded room

IIostconmpuwer

Fig. 1. The scheme of MEGvision system.
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Fig. 2. Electronic circuit of sensors (SQUID) of MEGvision.
superconductivity and Josephson effect.

The SQUID enables us to measure fine change of magnetic field with
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ek, ML VIR L OERE - A >~ MREEOHEM

22T, MR OEME & 204 %, 30 ~ 405154,
50~ 60MMBHADIIBITHIHUME L, E7:, FIZHICLS
VIEIGEEL X OBRT— A ¥ FREOERORE L, FIX
FOGENEH—T 5720, HFRHEURELLLZOAZIRE
L7 ‘

I, BREET S X7 4

MBI 79 U F A — & —FR 160 T+ F b ST
g & A 7 2 (MEGvision EQ-1160R, 1 =7V - F 7 /1Y
—#, &) 27z, MEGvision i3, #EaB 4 EEH57—7
W, WA B A A I S A B EE R T T W
(superconducting quantum interference device, SQUID) # & ir
R, s R R T TR, oo ERT &
FENMAETIT Ly booy 28, S Sh 2 MgE s eI
kL CTIRNT - R B AP, SBER AU & 3 A A
D=V =AM DR S LA ("),

Il. SQUID

¥ S CH B SQUID KR 70 v 7 R % R T (K
¥, Ty siE2onY a7V YiEs R EOBEEL— T
5 ASQUID EEFHB SN ENS, IcldYak7y
YEADEHRER, LsidSQUIDD A ¥ ¥ & > A, RIZES
Dy vy MEKTH .

kA 7 L2 £ - TSQUID # BEEIRIE IR L, Binl
W—F2c WA A5 17 ARRIb 2 L TR 8445
WEZEWT 5 &, BB EROZEICIE > THAET 04 =
2.07 X 10Wh (Wh: 7 & —/5—) % il & L A mel—E I it
AEHNE. ZOWRIZIERIECH 225, IBIREE TV T >
TERIARCRIMG L, T4 v MEERF LT SQUID - it E
T L, R VA IR & BRI & o0 AN LS
b RICEET S, OB TGO D ERb I L LD,
HERFTESQUID Iz AJI T B @A K L THIBIET & 2 &
T&5,

SQUID (ol &l ket a 4 v & LTid, 443k 1 Xk
FIZEN, HWESORMENDLVENE 7 42 -5 %
WM R A WEN— AT 4 2 50mm & L, IHIRERA S
FBEORNHIBIREE Lz, FLBWEMSRiELEL 70,
ST AR % S T C 25 mm MRS T 160 f#BT 1 i L 7

V. #8Y—Rib—5

PR A DR 107 ~ LOPREE (10~ 10PT) L 9k%
IZEgTh B, NETALTHAY LV FV—0I10k 58
BI A MRS ETH B, R Y — IV Fv— 238 TIR
DEF= X VAEEERCTEY, FavBlUKRE RS
F=7NVEGET AT & TREAUMEE %49 1/1,000 18 L 72,
CAUC X ) VEFEFOENMEE, VEF2fllET oL & LR%E
HFTlE L/ f AOEREFEEOILE LTHRLNER /M
It (signal to noise ratio) &, #9132 Tdh o1,

V. RERH

HEWNMEPCILA YA - ERALEENEHY 7 b
Presentation version 0.76 (Neurobehavioral Systems, Albany,
USA) TIEf L, iR 79 =¥ % —EMP-9300NL (£ f 2—=
Tk, BE) TIRATE0 cm iCER@E L7z Fu L gl
EHE0 A »FRAS ) - (BRE) L@l (K3). #
BB A A O A VT AT 0 A M B B 9T,
a5 R R AR O F = v =B — K85 — 12k D

iy

WL (M), &3, BBECTTo841y FHET R
VAREREIC L 2 VEFREEL THEONEWEAPFH B L
DD LRz, SEOMETEVEFPRELTES N
ATHIUARBHBOREE V. Fryh—K— g —>
ALY =Y ETH3 em, EUHCETFAOK3 2 EDLH
BOEFEBLCKEDEFBOEESKT, ke L THE
25°, M35 OMBFHE DL, NF-COBELELTEE
MESNALVIFKIEOESH»EECRY, FAHSL T EHA
= B — LB S O RGEATHIE R B L T AR
LM LCER/MTHPKRT A2 /%Moy MIFFET
TERE N2z, Foyh—F— FR¥— 233/ ML
BARELRD LS ABIWLS cd/m?, REHH 120 cd/m?, T~
P A MIHTO~80fEE L, ZD/NF — % 550 msec BT
RS THRR LA, BEIWET ¢ % VIREER 51005 (B

232¢m
185¢m
- ojectpr

<1 1 Dewa Q/ ”’ 5
AN |
[ - H
g[Fmabe [ |

) 3em] |

Magnetically Shielded Room

Fig.3. Experimental system for MEG recording in this study.
The figure illustrates the layout of the dewar, the screen, the
table, the projector, the magnetically shielded room, and a
subject. Visual stimuli are shown on the translucent screen
from rear by the projector attached at outside of the
magnetically shielded room.

Fig.4. A visual stimulus used in this study. A checkerboard-
pattern is presented on the screen in front of the subjects with
intervals of 550 msec. Note that central 5 degree of visual field
is not painted to avoid stimulating the fovea.
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M&C #, 50 # MW CEHI L 72, 787 — > % 100 [u] bl < 4 &, ISR e R T S & D FRR LA BRI
72 20 FP I OAK B & 5y CTRAIRZ & uf L, Hl& vl B L OEELIRREL, ﬁmw—w PV — AN E SN T
2288 — 2 %100 Il Bofin & & TS 2 17> 72 fadsilsEh HAFTITTEM L.

l‘ahle l \ummar\ of ddld of AII participants enrolled in this study

Left eye stimulation Right eye stimulation
Infero-temporal VF Infero-nasal VF Infero-nasal VF Infero-temporal VF
Dominance Latency ~ Moment  Latency Moment Latency Moment Latency  Moment
No. Age Sex Hand Eye (msec) (nAm) (msec) (nAm) (msec) (nAm) (msec) (nAm)

1 65 M R L 94 11.6 98 21.8 101 16.8 100 16.9
2 62 M R L 85 8.7 98 14.4. 103 14.7 94 15.4
3 64 M R R 100 30.3 101 21.0 111 24.0 103 36.9
4 60 M R R 98 10.5 108 14.4 103 19.7 95 21.1
S 58 M R L 96 9.9 93 234 101 20.0 108 11.1
6 46 M R R 95 11.4 98 17.3 98 23.6 95 17.0
7 42 M R L 98 15.6 97 13.1 97 9.1 98 5.2
8 39 M L L 87 19.7 85 29.3 95 20.8 88 15.9
9 32 M R R 90 27.5 92 26.3 92 232 89 27.4
10 30 M R L 93 1.1 93 30.4 91 16.7 93 29.4
11 27 M R L 91 18.4 92 25.6 98 19.1 92 28.1
12 23 M L L 95 73 92 13.1 100 14.8 92 14.7
13 23 M L L 83 18.7 91 10.7 86 11.1 84 18.4
14 22 M R R 86 12.0 95 11.2 96 17.1 88 14.2

L, left: M, nmle R right; VF, visual field

10 N
. 1\ s
ARANE
/ A
75
s 0 50 0 10 200 20 300 30 49 Slice no.62
in}
, / i
A
\ 7, s SO
s
\ [/ ] Y ]
O 7
1 \/ Slice ne.58 =
v‘:so 0 50 100 150 200 250 300 350 450 =

una{-uq

Fig. 5. Representative MEGs in the old (subject No.1) and young (subject No.11) groups. Left: VEF response, center: isofield contour
map, right: magnetic source imaging, respectively. (A) 65 year-old male, and (B) 27 year-old male. Both dipoles were estimated on the
occipital lobe. Note that the younger subject shows shorter V1 latency (red arrows).
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V. MRI

MEG DMl R H 1L, B s £ Wi S22 o1z
MRITW g 123k L7, $FSQUID T4 e T & %51
DT —H =34 L EFEEICHA L TEEOWEZ TV, KT
MRITRI%ET X A 5@®~— % — (fiduciary markers; Medtronic,
Minneapolis, USA) % [f— @izl L CMRIZ M@ LA =
NWHBEOMBERE S L CHRETL2ILIZLY, MEG
DREHEREF— 7 L MRIEE T — 5 v ERELE. HHE

MRIFi {£1%0.2T &k Al G B > GE SIGNA Profile (GE ###l:,
W) R AVTED R LM (repetition time) 200 msec, T
— [ (echo time) 40 msec, A 7 1 AL 15 mm D %A CillE
L, DICOM3¥EsKIz L2z Wi{§7 — & &l iz AL 72,

Wi, ERETF OREAT

WEASE L B ) =i 50 msec, b U A — #1450 msec DI
THF, F— MEEN A SR T £ L7 0.1 Hz, H—s827 1
My 100HzE L, /8> FIRE7 S, 279>
7 M B 2000 Hz, 200 [N & D 177z, aE o
3t 52 03 B — SR BT 7 MR & T, U AT o
FET ALY 4R L TH o 7o, IR AU 00 5% S8 I iy
0TI TF OH#, Goodness of Fit 2790 % i o0 1y 1 7 —
F OFEWEAMG G L HIWE L, BRYE L2 VI 00 Wi
BT, TR PR 0 &AL AN E S L Tk
B IE & LT 100 msee M AT D 2 &, W 1
10 msec L 1 Jd —JERLZ AR & 2 & & fefl & L™,

W #EETRAUIRET

MBI 2 T RS CAI L 72, RN & VL BN,
Wi e — A > b O Gl C ik — TG I % 0T (one-way
ANOVA) #4T- 72, Bonferroni/Dunn %% Hiv T2 oL
WEITo/, T/, FEB L VIS, LWKe—-20 b0
FHOTIRAE DS B tifE & VT, T SRy, FEA
EWEBEFNFNIIOWTERRORIE 2 Fo .

24 1%

I. flzE, fl&F
WHEUEZEOI S, HFANEIX1H, ETFAEE3ETH
D, TLMEHEEERNES S, EHNEONCHo 2, HT
FEMBELNEDI L, HEAMN& XS4, AHAXE64%TH
-7,
I. F#& VIUCHER, BT 4 O
SWERE O VL EUSIER & LI TRT ().
T OWERE T 3 TR T 1 B BT o LSBT L2 -ffiu.'é
L7z, ACREDAIRIMW T )5 L/ 4 RS R T 1 5 17z VEF Of;
R H5IZRT. #ERE No. 1126574 (K54), Nollld27T
(H5B), WFNLEFFE, EHMEENTHL. Wik
No.1® V1 IS 45100 msec TdH 5 DI L (M5AL), ’Hx
5% No.11 O V1 FUGi#ER 92 msec & #7202 72 (M5BJE).
TNOWERE L, FHRHE (sofield contour map, {54, B <‘:
BTG L0 16 N T-1E, MRIWIE ECHRINED
EE?’ffﬁ WizEE sl (magnetic source imaging, [X5A, B &
1), FEMRBUEG, AU, ROUF T, R
DTS EEIC R B IZfEV VL rxmzfzwmuwm A3
RBoNZA, HREWT I L/4RBRB ATl f 85 Rl
Ehh oo, FCHIRTNTH 1/4 HIFRET 0 VI UGS
13 20% LT 89.0 £ 3.8 msec, 30 ~ 404 T92.6 £ 4.2 msec,

*
| i |
100 1 8
i : :
EE o
§ °
]
)—1 -]
80 1
0 20~29 30~49 50~60
Age (years old)

Fig. 6. Relationship between age and latency of primary visual
response. The latency is prolonged after age of 50 years old,
*p<0.01, **p<0.05 (Bonferroni/Dunn).

50 ~ 60 10T 100.0 + 5.8 msec Tdo 1, 200 ACIEEBO - 604
Uit & 0 VIBOGIRIER S 1 < (p<0.01), L 7230 - 407
fCMIE 50 ~ 60 s fUMEL D & VIS NS A7 s ld 22
(p<0.05, 6). %d, HHELLHE— A2 | &V)IHH: WL A1
Mlél WL 1 o 7,

. FlZ B & VLRICHER, BRE— 42 bOERN

4’ TIIJ%(DT&EJWM% HFHRMESHE LA 6 %109
U, IR, EIREFREIGIS LTHEME S, W14 8
W AT o 7 & E O VLGN & R E— £ > kiRIE oY

BT (K2, EEMEWERFOLMTIE, I F 5 1/4 B
T 92.8 £ 4.1 msec, ST U5 1/4 MUFHIICC 95.2 £ 2.5
msec TdHDDIH L, FHIRCEI 5 1/4 B¢ 97.5
+ 5.5 msec, ST 1/4 BLEFUIEC 985 & 3.9 msec Cdh b,
FI & 1 &R & 1o VIBUESHRIE oM A7 55 e e - 12
F 70, A7 E R & W O A I CIE L )y 1/ 4 8L ) ik e
94.0 & 5.4 msec, ST 174 BUPIHCT 100.0 2 6.5 msee "¢ d
LWL, FEIRTEY T 5 174 BUEFJIlECT 98,8 4 5.2 msee,
BT 5 1/4 PRI T 98.8 = 5.5 msec T b, FI & || & J:H
& H o VISR M AT Bk % 0 dednes 72,

—, TEEF R 80T 174 BRI X 2T
— A Y M, HIR16.1£3.6 nAm, %IN21.5+ 6.1 nAm & /4N
YD BISHIA BT = 72 (p<0.05, 7). AR & o> L
T4 BB L BWHE— A > M, {IN17.7 + 8.7
nAm, JZIR12.6 +3.4 nAm & £IRGII 0 JE IS A5 A s -
P2t AHETRD ok, TRAHANEOBGO M )
/4RI L B e — 2 > M, 4IR2L5 + 2.7 nAm,
ZENR18.0 5.2 nAm & AR O KOG AS D H A3 d -5 72 w*‘
Eey ERO Lotz SRR E CHNF T 1/4 BU0F %
HWHE— A M, £I023.348.1 nAm, /i 18 3+ 8.7
nAm & A5 WU O B AT T A58 - 72 A7 508 % M 4
(A AR
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Table 2. Summary of data of right handed subjects classified according to eye dominance.

Left eye stimulation

Right eye stimulation

Infero-lateral VF

Infero-medial VF Infero-medial VF  Infero-lateral VF

__ Dominance Latency Moment Latency Moment Latency Moment Latency Moment
No. Age Sex Hand Eye (msec) (nAm) (msec) (nAm) {msec) (nAm) (msec) (nAm)
1 65 M R L 94 11.6 98 21.8 101 16.8 100 16.9
2 62 M R L 85 8.7 98 14.4 103 14.7 94 154
5 58 M R L 96 9.9 93 234 101 20.0 108 11.1
7 42 M R L 98 15.6 97 13.1 97 9.1 98 5.2
10 30 M R L 93 11.1 93 304 91 16.7 93 204
11 27 M R L 91 18.4 92 25.6 98 19.1 92 28.1
X 47.3 92.8 12.6 95.2 21.5 98.5 16.1 97.5 17.7
SD 16.6 4.1 34 25 6.1 39 3.6 5.5 8.7
3 64 M R R 100 303 101 210 111 24.0 103 36.9
4 60 M R R 98 10.5 108 14.4 103 19.7 95 211
6 46 M R R 95 114 98 17.3 98 23.6 95 17.0
9 32 M R R 90 275 92 26.3 92 23.2 89 274
14 22 M R R 86 12.0 95 11.2 96 17.1 88 14.2
X 44.8 93.8 18.3 98.8 18.0 100.0 21.5 94.0 233
SD 17.9 5.2 8.7 55 5.2 6.5 2.7 5.4 8.1
L, left; M, male; R, right; VF, visual field
£ =
[. DRERIC &3 VI RSHIEDER
HELFEE AL (visual evoked potential, VEP) % fjv 74T
13, L IR 75 msec (N75) ORLOMIINETIC & & KD
WER I A H AL VAT, #1100 msec (P100) o SUIGEHE (S DN
- ICEWEET L E &, N75IE—RBEHFHIRTH HA7P100
R EIF IR T 2 VI REEATRIZE SN TV ™. Ll
72555 Hatanaka & *@ 3 & F Hashimoto % * It MEG B & "EEG
2 & BfETT, VEPONT5, P100IZV§iL b —RILEEF OFE)
107 THHE LTS, 4HEOVEFIZL 28T, PL00IZHYT
BVIRIEOHMER BT HERE LicEEshiZ ey,
* PIOOA MM Bk TH AT LA HHL, ik s V1

Aleft - right (nAm)
<

I
—
S

]

Magnitude of dipole moment

Fig.7. The difference of the magnitude of dipole moment,
between left and right eye stimulation to the subjects with left
eye dominance. The quadrant of infero-medial visual feld is
stimulated. Note that the dipole moment is greater when the
dominant eye is stimulated. The value is 5.4 £ 4.7 (X £SD).
*P<0.05 (Two group t-test: Paired).

IS OIE R, DR D — R O LB EEE DR %
JOWE LT B TR . INERIC & 2 RO IERATEEN D
MEGERO EOEMOBIEER KL TWb 2l L T,
AL A RY BV THREE RV,

Gerth 5%V, B L fSeiple 5™z, RATHEEEME
(multifocal electroretinography) % FV: CHIEEM OINEIZ & 2
BEOEIZ2VTHE 21T T35, T0WmENHTT, M
BT L B EEEMOBEIEMRYTH Y, FHTOTIICH
0.02 msecHREERIET 2 DA ERE L TV 5. HE-> THRIKER
OG- & 2 EIFERLL, EEG, MEG TE L N A HHFHEEICI
B D MNP TH Y, AFFEICBWTRD S N VIEHE
BOEE*AEEMOBHOERO X TR RE V.
MEG % F\V T N75 24T 5 o DS MBR ETOVE L
WL TE S IR EMALZ LT, NWIZLS
VIEEOEBHEEDOBEIMATEZ L E16NA.

I. REMEE VI RUSOERE — 4 > FOER

Marzi b ® Z R EHHEIcE L, WMEZALIEGREE
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Abstract

Although numerous studies have indicated that functional imaging can provide information regarding the side in which
language function exists, the precise processing mechanism of visually presented verbal stimulation is still unclear. As the
processing time of primary visual response differs among studies, a precise study of visual processing using functional
imaging with precise time resolution, such as magnetoencephalography (MEG), is necessary. Although the role of ocular
dominance has been reported in functional magnetic resonance imaging (fMRI) studies, it has not been studied precisely
because of the limitation of time resolution. To determine the factors that affect the visual evoked magnetic field (VEF) on
MEG, we investigated the relationship of age and ocular dominance with latency and dipole moment in 11 right-handed and
three left-handed healthy male volunteers. VEF was measured by means of checkerboard-pattern reversal at a quadrant visual
field without stimulation of the fovea, presented on a screen set in front of the subjects. The latency of the primary visual
response was 89.0 £ 3.8 msec in subjects in their 20s, 92.6 &= 4.2 msec in those in their 30s and 40s, and 100.0 &= 5.8 msec in
those in their 50s and 60s, indicating that the latency of the VEF was prolonged particularly in subjects who were more than
50 years old. On the other hand, no significant difference was observed between age and the magnitude of dipole moment. In
the study of ocular dominance in the 11 right-handed subjects by means of stimulation of the infero-medial quadrant visual
field, those with left eye dominance showed a dipole moment of 21.5 & 6.1 nAm with left eye stimulation and 16.1 £3.6
pAm with right eye stimulation, whereas those with right eye dominance showed a dipole moment of 18.0 = 5.2 nAm with
left eye stimulation and 21.5 &= 2.7 nAm with right eye stimulation. The results illustrate that the dipole moment obtained by
stimulation of the infero-medial quadrant visual field of the dominant eye was significantly higher than that obtained by
stimulation of the other eye in the subjects with left eye dominance. These findings indicate that ocular dominance may
influence the laterality of the dipole moment of the VEF regardless of handedness. Although the usefulness of the dipole
moment of the VEF for quantitative evaluation has not been reported so far, it is worth studying in detail to clarify the
processing mechanism of visually presented stimulation.



