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HREKE ) 2> & A 7t RN DO FEE

wE JET

HEMokEE I, BEFEARZ b7 AKE (autism spectrum disorder : ASD), ff&KHH
ji£, %7z, schizoid personality disorder, schizotypal personality disorder 7z E23& 1% 23,
b heterogeneous RfEETH 5. ASD iF, MOFERENEEINTVRICH2LbST
Z OIHERERBIC DL TV E S Tl R, —F, FHERFEE Z OREBETICR T T
ORI R B 5 & EPFOTIRE SN THE Y, ZOREEED X 7 = XA bWASMITRY D
Ok %, SholFEEMEREGES) (saccade) ®HWT, ASD EEKFEDMIC ED X 5 %iE
W H B I EFIRTz, A ASD 13 ZI2 DWW AT OIREGERIMRZ 217V, (BRI OREKE
B oA L LB L 7o, 3, @ visually-guided saccade, @ anti-saccade, @& memory-
guided saccade %17 - 7z, Visually-guided saccade T3, ¥k, IERES, mEHEEDOWITNIC
BWTH ASD Bt B SHEEFEORICEEZ X 2 » > /2. Anti-saccade D =7 —53, ASDHT
X1 37.3128.6 %, (RHERE13.8114.1 % E BRI ASDTEH K A oiin, BEFOFY
fE+2SD %z 241%, 13#Ih 54 TH -7, Anti-saccade DLD VT X —8 —ICHED =
Bamote, —7, MEEHREICEWT, visually-guided saccade IZIZEE 2 WIZ b b
59, anti-saccade, memory-guided saccade IZB T, KEM: saccade DHNHIKHEIC L 2 =
7 =%, EL{TbNIGECHERPERT 2 2 L% ORI E > THERS LT w5, &
NEPREIREDO 72D TiE A<, BRICE > THET L2 L, /L TOLRLRKEICBEWLTHHE
WXHEEE L O ICEZRRD oD 2 L, HERFAKEOICbFEKICASNE Z n s, EBIET
EOREHFEZ N TS, IO HTEHIEIRGES RO REEREGCHET 2 2 L,
anti-saccade O T 7 — & KEIRIC 5 1 2 BIEEEEGIR O SR CBE T 2 2 BOWmENH 5. Tx
DFRRERTIZEFEFNE ASD TiX 38 % TH - 7z DI U TIRERFVEFETIZHI 70 BizAa sz
o, ASD TEEDAH SN S BHEOMERIZ, MERRELD I, MAELRERF BT
2 HTEAEEIRBRE B I O B EN L EHE ORGP RKE WL S cBbn s,

<5 |FHEE  HEEA X7 b 7 AlEE, HELHE, REGESH), anti-saccade, HiTHIREF,
filE AR, HiEEEE >

T C & Ic EiE»ro

HFrEEs s xkEHeb b, TEHE

4% & 13, Brothers iz & 3 &, [fiEDEX,
MR, B, Fak L OBMREREE T
MTEBLIICLTWAMOMEE] EEESNT
WaY B ME, REEICHE L S BRE TG
LT, 2@ LIERMEL, EFoMELFE
ERETE2HE% b OmiRig r s g T x

7ele»ThH D, T OMRERIEC OV TIE, Rk,

LfuEEE (STS), RUBHIRERE & 25, MiEoO

2 51%?1\:@?,5@2 &L CHIERTE 2925 s T w
%),

HEMoEE T, BFEARZ b7 AREE
(autism spectrum disorders : ASD) »UERRT,
ftE OBE QBN HNETH 2 Z L b, KIER
Wk EOMERBITbNTw5, £z, EEROZE
BlE% < RvEidvz, AFVA R, HEkHm
N=YF V)T 4 EELSABEROMEN G E LS

FHHEIE | AER AT B BRI Febe R RE MR 0
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EEZoNDY, A TIHHKERFEICBLTY
e OEENHF S, KERPRAOMmTD,
ASD kMG RERAE O SLE M e BT R =R
HHZEPHESN T WS, ASD D MRI ©
Volumetry (VBM) 3T 25 X% 75+ VYA T
X, I5MmOMED D bEEND S LT A
Waiter 5 O 1RO AT, ZDHRELS X >~
PR ABEEEDR R, —TF, ERIHETI,
10 DFED S B 2BV TIKEEDEE N H
D, O BEBREN oWV, oixE
7z, 660 % (308 1l ™ ASD, 352 %] d #f & & 3
SiE) 801l a > v a—vEED VBM %3N,
G FREAR-TR BB I B W T, Rk, Ik
%, BTEHIERE T, fakIER L ASD TFH
BERETHRb-> 72 LR RTW 39, —F, fMRI
Z R W92 Tlx, Pinkham & 1%, #&EHHE
& ASD Witz @ L ¢, EHBEEE, fhisEk(al,
JE 418 Rl BH B B o0 SRR oS R B & IR L T,
IMRIWCB I 2BEDIER T 2R LI EHEL T
%39, % 7z, Russel 539, Walter 59 % The-
ory of Mind D&% W7z IMRI 2B WT, #i
GRFAETDH ASD LT 2 BEIC O W THRE
LTw3,

A RRVE 13 2 DIRREETICIE U T DT RE
TR D 5 2 il SN TEBD 18’19’27),
ZOBEBHNAD=ZALALHSLIZEDDOH
L0 A ENE & ASD 1%, FEERFHE, JER
DL 5 TV BN, HSHEORE & W) A TiEdt
HET5H00HY, Lard, W#FHE D heteroge-
neous ZfEETH 5. MRFFEHANREICBE VT,
ZDEDIBA—N=Fy TBHONDELDNE D
PEFANL I, SHEIFREGES 2 S, WEO
S & 2RI O W THRET L 7z,

AREkEE I I3 ERE, BEOBS» %<, 6xf
DHMRF MR E, Mg 2 2 Lk VIR
BREHET 2720, BXOMHER DL E K
MNP TVLOT, UEOEENH L THERDE
BThBEEbN TV, ANHOFLETHAK
2 TCIEHICHRL, ZZhobTNICHE LN
AU L2 THRITEWBIHIET 5%, 207D

FMRRSE (2012) 14 &85

BRI EHEICH D A e 7z 012 1E, IRBRIES) %
17> CHEMENTERD & 2 FE2 O R % MR
OHFULEICEBR S, S 2 o B GRs 7 v
TWTHREES N TR 5%, [REREENC I
OEHEIRBRES) (saccadic eye movements,

PAF saccade), @g@EhidEBIRERES) (smooth
pursuit eye movements, L[ smooth pursuit),
QHIEMIEEES) (vestibulo-ocular reflex), @
HIEBF MR B ESH) (opto-kinetic eye move-
ments), © M IR BR3E B (vergence eye
movements) 2 & %2, O D saccade 1F, HH
B B HEI I ZHICIRBGES) 217 > T #F M % [
R 2EETH 5D, 4lald saccade & Z D

BEEar bo— i owTlY B 5, REGESH)
i%ﬁﬂﬂﬂ DWHE, HhEE % Z 2 DRt 0iE
=2 —o > OMRMUSRIC & > TAREIC R 5 &
12, MBICBL TIRIZEBINCHI#ES TS
B, ZOREROMHEIER T b b KM E, FE
T EDERW, BRI ba—LELTWS
EEZoNT05,

FIT SE BE oD AR Bk 53 90 B 8 58 4801 13, HiT BH AR B
(frontal eye fields: FEF), fili@iR%E (supple-
mentary eye field: SEF), Fij ¥ 6 % (pre-
frontal cortex: PF) #34% b, FEF &% 4 AlHT
VE R B (DLPFC) 12, SEF &7 PN {80 #i 58 57 B
(DMPFC) w&ghseFzo6h%, £ bTO
M 7 Z OB OREE TI1E, TEIC & B sac-
cade % anti-saccade ® & X 12, HIZ I I %
saccade DIIHIFEELIEL < TE - & 212 b EHF
DIEEDNH SN 51, SEF 13 L D mROBEEE
ZH O TWITFEFA&HT 2 LFHE260, 20
fEEClx, FOEIC & 2 BEERIRERES) T, ML B
25 EGFINARIEREICE 5 2 &%, DA%
BUREZDEDELRIDTERWZ LR EDHS
NTw 331629 —Ff PF OEETIX, Fillz
Bk & % saccade R ERIEIC & % saccade 23
#1272 5 working memory OEENH S LT W
%1,

ASD 2 B 17 2 [REGEEEEOHRE1TZ < 3k
{, EEIERBGESR (saccade) 12DV,
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AR & % saccade (FERan7-fiEL R %) ©
FEIZ BT, saccade DIRIFD IEHE & 23 HEAGE
BETIHETL TWwa Z k&, anti-saccade O #RE
T saccade DHFISNEHETH 25 Z L,
01EIC X % saccade I2B W T, EHERE HBHGERE
T, K& saccade o M| R ¥ & ¥ D it &
¥ TH 5230, LAk, saccade O B E M
WOWTHFNS 72912, visually-guided sac-
cade task, anti-saccade task, memory-guided
saccade task ZHw<T ASD, I > b —VET
FER & s L7z,

AT BTG O [ERRITTEC BT 5 M
fRgt) wwEOWT, ItERFEEFRMERZES
DEAREZ/F TS,

1. ¥HREHE
20~357% (FHJ27.57%) OHBEERT DR VE
BEREEBES 6 4, 7 A~V H —FEREE T ZDE
BBHLERMES Y FIREEE 134 (21~35
W, FI2TTER) ERRELL wIhb

IQ70 LAET, HAEFICEZLLZWHITH 5.

ASD oz, /NEBMEIEMEIC L > T, &
BREZFENCIER L, 421 DSM-IV o F#E
il LTwaElE Lz,

TR, RARIEOLE 2R A U 7 IRERGEBF SR
#iE (DC~30 Hz, —30 DB/octave ; 7755 8
TKK 2930) %My, AKFEB & OHEE A OIRER
HEHEMEEHMrSEE L/, avEa—F—T4
A7V A D63 cm BIICHIFASS & THEEEL T
FESHE, MHEROOWeT =T VNI T, T4
ATV A FICHIR S 05 B & FE R 1 0E > THEER
ZEINSTICRD X WCHERL.

FEENEEEIREEE 2 AR mAEE LT, O
visually-guided saccade, @ anti-saccade, &
memory-guided saccade % 1T - 7z. Visually-
guided saccade TlZ, 0.2° DA K v b HHU0IHE
A 3~6 BRHSLTL, T2z % EEEFIC
EA5, 10°, 15° OWIFhhrO SIS 35 &,
Z0ERZ Lo TR L., &2 OREICDOWT
10 [|B19° D FF 30 [T - 7z. @ anti-saccade T3,
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3-6 sec

CenterLignt [ |
500ms

Right Light |_|

Eye Position
A. Visually-guided saccade task

Center Light

B. Anti-saccade task

Centerlight | |

250ms

Right Light

Eye Position

Right Light H

—

X1 Visually-guided saccade task (A), anti-saccade
task (B), memory-guided saccade task (C)D fHiZ
DFETRD 5k & ITE U WIRERAT i

R: A, L: &

Eye Position
C. Memory-guided saccade task

@ & FERRICHHESIR S B 3, I L TH
ZEIP ST, Huld S FIERED SO TR O fE R
X5 EERLE, Zhb &L DIREIZDOWT
10 [A] ¢° D &t 30 [/ 17 - 7z. @) memory-guided
saccade Tl%, HULFEHE DY 3~6 BRI AT L T
W, £45, 107, 15 OWIFiho e
1S 250 msec AT T %08, £ b o~AHEHNS
FICFEHRHZFT, FLEHESEZ TrokiF e
AL E RS X wiinmliz., hdfxr
DIRMEIZ DT 10 BIFDFF 30 [HAT 5 7z,
MRERAIE O IE 21T 5 12k, THLENICDOWT
BRI Z AN o FEROIEF TfT- 72, IREK
I, HAEA7E X National Instrument #5840
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#£1 ASD 13 BIDfE < O EE & S IEEED S E
No. sex age diag | sac lat(msec) | anti error (%) | antilat(msec) | MG error (%) | MG lat (msec)
1 M 26 Au 230 15 289 15 258
2 F 35 Asp 419* 10 497* 5 413
3 F 26  Asp 364* 20 390 35* 359
4 M 23 Asp 224 0 259 35% 428
5 F 35 Asp 254 15 320 10 240
6 M 23 Au 244 40 321 0 267
7 M 20 Au 231 55* 389 0 364
8 M 28 Au 240 95* X 10 493
9 F 29 Asp 260 50* 347 50* 302
10 M 20 Au 200 23 279 20 343
11 F 29 Asp 257 60* 354 0 400
12 M 33  Au 250 20 295 35* 326
13 M 31 Au 197 70* 441* 25 350
mean+SD(ASD) | M8F5 | 27.5%5.1| 262.2+60.7 | 37.3+27.6° | 344.3+71.1 | 12.8+15.1 | 355.4%72.4
mean=+SD (con) M9F4 | 27.8£7.5| 255.54+33.0 13.8+14.1 327.8+37.1 5.1+11.8 314.8+62.7

Au: autistic disorder, Asp: Asperger disorder, sac lat: visually-guided saccade D¥#Hf, anti error: anti-sac-
cade task O 7 —, antilat: anti-saccade O¥R;, MG error : memory-guided saccade task O .7 —, MG lat:

memory-guided saccade task DyEEF

p<0.01, *: XHHEEEDFEE+2 SD Z2# 2 28, x: not available

NB-MIO-16x AD board Z T AD Z&#il,
Macintosh Computer T off-line fi##7 217 - 7z.
® anti-saccade task, 3 memory-guided sac-
cade task IZBWTIE, FEEZ A TITWITR WO
WCRTLEW, Zo®BSHME RizEa%, =
Z — & L 7. @visually-guided saccade, @
anti-saccade, @& memory-guided saccade I
WCTIELL TE b DIZDWTIE, W, IRIEZ
HIE U7z, saccade OIRIE % AR D HRIE TH| - 72
b D%, EMEE (accuracy) & L7z, 7z, IR
kA7 & % (DC~50 Hz, —24 dB/octave), 4>
[B] ¥ & low pass filter (30 Hz, —6 dB/octave)
WWT7 a7y L CIREREE #K o 7z, Sac-
cade 12D\ TIPSR 9 msec TR 7z HRERH
& & ARIE D & IRIE Wt 9 % i dUE T & % main
sequence % 7z,

I, #% EES
%< 1 \Zvisually-guided saccade, anti-saccade,
memory-guided saccade DFEHR % F & » TFRIR
LTCw5, 1360 ASDREEE 2> b o — VEETLL

B4 5L, BEZEMNALNIZDIX, anti-saccade
DFEDHAERTL 2\, ZODHKIELWHRAN
saccade #9%, £WHITF7—ThH, ASDH#
TIE P 37.3£28.6 %, fHFHIRE13.8114.1
% EHAREICASDRETE S Aol WEH+
2SD 22 2bDIX 13FIF 5 BITH -7z, W,
EfES, BE®EEICB W T, ASD B L {@HE
WEOMICEEZ I % 5 72, Visually-guided
saccade DIEMES, mEEEDOLTNIEBLTH
ASD Bt & HE IR OBICEEZ I B o 12,

Memory-guided saccade D=7 —IZBWTH
13 B 4 BIoSeHIERE+2 SD 28 2 7243, MR
WCHBEZEIZ A5 N5 5 7z, Memory-guided
saccade D, IEREX 213, ASD B & {85 &t
WEEORICEEZE X 2o 708, iend & 2 REE
LT 7ay b3 5 &, ASD B TIIRIEAK
EWVIGE, KEEEMETL v,

m, = %=

1. Anti-saccade error
PLEDOFEE ™5, anti-saccade task T EHE
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saccade DHNHIREEN L < A oh, Z O R IX
Manoach &, Goldberg 5, Luna & O & —
;g 2142229 Saccade & TOHRIE D IEHE & 18
AR L BEEES L h o7z, BZ 5L EHEO
FEFIDRABIT, TiRE G5 2 Lk DI
NHHE LI N TV, HERZEZ 2 E
DEZTHS RN FH 2 51 5,

Anti-saccade task Tl, —EHEDHA%Z R
TLEWw, KM saccade #To7db DD
AT T —k LTz, ¥R, HEDFEAD
saccade 720D b DiF, FREEZHEMEL T T,
visually-guided saccade %17 - 7z AJ e % B 41
TERVWLSTH S, HEDTTM - saccade %
fToTLZES0DIE, KEM saccade O 1] K
Thb, TXTODsaccade 1F, EFOHIFENIZ &
V&S L PR RIc D 2N A b =2 —m v
DPHMRF DS = 2 — o > 2EKEN LT 2 5. R
HRFR FRE b, N—AbZa—o it
L saccade #5| X 2 3. RIHEIRF OREEZ,
—iEEDSOHHER~ e 25 &R T4, T
m{ET 5. L L, FEIEIC & % saccade IZ & <
FEINEY, i, fiERE & aisEpE I,
anti-saccade & S{EIC X % saccade IG5 § %
ZEPHREINTL SRS LienioT, Ih
& O HTBEEENRBREB) B 1, TR X % sac-
cade £ Y ¥ anti-saccade ®ECEIC L % saccade
WKBWT, JVEEZESZL VWS EHEZ SN
5.

2. ASD L& RaniE O IRBRGEBIREE O Fik

Bzix, HERFEERHFITB W T, visually-
guided saccade IZIZEENZ VI L b 5T,
anti-saccade task & memory-guided saccade
task 12 B W T, RIS 2 K& saccade
INHIREE, ELL TE L ZHEBRFPETERL,
HWEMETT 22200 THRE LY., ZO%
COMAIEZ S OMEICL > THEFRI LT
2203585 FUREIIREE OB DO W T, MRE
OBITHREEOEEASNS Z &2, JUrEHRE
HRBIC LD RET S 2 29 EdE s, ZEE
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DIzDIHE L TWwa 2 L 3EEMCE - 7z,

Anti-saccade D EH DS, RIGIE DG K FHE
DRFIZHHIT 2 Lo TRERD D 72
73, Radant &5 DEEFI O TIX, HEKFE
DRED AR L, eIt LB O R TH
Sl Ly COREZELEHCE
WTHTBEHIEDEHEN A H LTz 2 & &9, FiER
7, wEARDE, WA 2 & e o RREE O |
BHEREREICB W, FKOBANE S,
2D X, HEKRIEREOIREGERFEE I,
BIEEZEDIRBRGEB IR OEENEE T 5 2 L 2R
9 %, fic b anti-saccade task OFH & B
TERERE BN AEIEL O BIEI D W T iE, fMRI O Fik
TEBOImE D H 57517, IREREF T, ASD
AT, anti-saccade task O 7 — (HfE%
RTLED) &, FHT5LEESEFLY L
Mok, IEHE#HS % <, [BESEEE AT
2SD LA EZ% o 721X 13 h 541 (38 %) T
Hotz., 2T L TRERFHERTIX, FHS
DR T 31 I 25 iz & & O, BT 99
BIOMRETIIRI 70 %D BE WA STz, ASD AL
NBITIE, EREND 2 B ERFHEC DN T
DEFPIDOWITEIC L 2 RE LB &, REDH
SN2 EEOERIFENL > BN, KE
KFRE W B v T, MRIIC X 3 VBM T,
DLPFC (FEF % & %), VLPFC, DMPFC
(SEF &) & EQIKAE DEMOIRD hHs
SN TEB DY, visually-guided saccade IZ 1 F
WoEnZ Eps, MARIMERE BT KD
T 5H SE AR BR 8 B 5 I 0 25 B 1Y 7o [R5 o B 58
ASD LW b R&EwWlwEHFzoN5,

ol ol B
AL TIE & BEEA Y b T AEEOFIZIE,
LB TN CENRE 2B b H 20 £ Bb
Nz, EERERE &b, REEF 2L
LirkoTtZBMo—BE b EEzO>ND, T,
WA DOWZE, 1HEE, THROWECHLERTHS L
Hbins.
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Disturbance in Voluntary Control of Saccadic Eye Movements in
Disorders of Social Brain

Junko FUKUSHIMA

Departments of Rehabilitation Science, Faculty of Health Sciences, Hokkaido University

Disorders of the social brain include Autism Spectrum Disorders (ASD), schizophrenia
(SZ) and schizoid- and schizotypal- personality disorders. ASD is one of the developmental
disorders with brain dysfunction, but the pathophysiology has not been clarified. In contrast,
recent studies suggest that schizophrenia patients have pathologic findings mainly in the
frontal and temporal cortices. The frontal eye movement related areas are involved in
voluntary control of saccadic eye movements such as anti-saccades. We examined voluntary
control of saccadic eye movements in 13 adult subjects aged 20-35 with ASD and compared
the results with the performances of 13 controls. In the anti-saccade task, ASD subjects
showed error rates of 37.3+£27.6 (mean + SD) 9, significantly higher than controls (13.8+
14.1%), although only 5 ASD subjects showed error rates higher than mean+2SD of the
controls. It has been shown that schizophrenia patients showed abnormalities in the anti-
saccade task including higher error rate and longer latencies. In our study about 709§ of 99
schizophrenia patients showed abnormalities in the anti-saccade task. Difficulties in inhibit-
ing reflexive saccades and initiating saccades without target based on working memory
suggest dysfunction of the frontal eye movement areas such as the frontal eye field, supple-
mentary eye field and prefrontal cortex. Although the number of ASD subjects examined was
relatively small, the percentage of subjects who showed significantly higher error rates (mean
37.3%) was less compared to those of schizophrenics (mean 709;), suggesting less involve-
ment of the frontal eye movement related areas in the ASD.
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<Key words : autism spectrum disorders (ASD), schizophrenia, saccadic eye movements,
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