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FH4HEEN event-related potential (ERP) iZ, &
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H 520, W TR ER & ERP & OBFREH S H
2 L7:®id Hillyard 59Td - 72, FREEERM O
N100 o4 B PG ErkGE © RO L3512, P300 it
BN O EHRLEER GOrE, 24, R, HErZ &)
R A EEZ SN TWAS, F7- P300 THE
IR B RE 7 B9 5 L S, P300 IRIE XI5k
LB OB IRIET A L ST 518, P300 s
&, EE, EREOEFRIZIDALLY, HERED
HEREEPENIHWVWIZE, N100 & P300 (BB CTIRE
DREL LD EHRE SN TWBSSO, JNi-HS I3 E
NS D)S—F% ) VIRBE NI BT, EFICLY
HLHEEMARILL, OREFELFEIT) 2L TR
WA T 2RENRC DI L AR 72,

RGO B, BHO D RFIRE D 2 WE IS MK
BZEEZEIZB VT, 0MLEFRREIC X 2EEESE
HEN AL, BENZEE, 4, HHLIEgE
BEOFELTBREFTAZLTH S,

¥ &R EFHIE

1) ¥&

x4, BEEO MRI T 2 Ll EORR R 5500
N LREMMBEDBEIERL2E (BE6 %, &
T 6 %, FIERE6S. 78,988, 3R HH R 1E30. 8
+22.5H) & L7, UHE MRI THH S -1,
T RIEREAZES 6 ], HES 4 6, BEE (ks
&, BREFT AR, AMESRMAL) 26Tho72, K
23 1em UFT, 2BALHEMNT 7 FHETH - /2,

*PBRRE, MMMAEREE OS2 MR IR E
ARz RO EEEI1I06 (BHs4, k54, F
WIERE65. 7T19.65%) & L7z
2) FMBUREEEDIRE

YETRANA M S MEEREA 27—V (HDS-R) KO
Mini-Mental State Examination (MMSE) @ 15 i (&
MR & 2550 (Wm30s) LETh Y, BREAYIZHE
DV & EFER L (Table 1), F72, Mz, ik
NODFEHRIZLD ) DREOL VT LML,
3) EREFEEMOEH

FREEEMOWE L, BARRME - HENEE
DEFFE RO EFGE (R POIHE - 720



Table 1. Clinical background of subjects

(2), F15- 4 A

multiple cerebral infarction (n=12) control (n=10) t-test
Age (years) 68.7+8.9 (50-79) 65.7+9.6 (50-78) n,s (p=0.48)
HDS-R 26.4+1.0 (25-28) 29.01+0.7 (28-30) n,s (p=0.99)
MMSE 26.8+1.3 (25-28) 29.3+0.5 (29-30) n,s (p=0.99)

Duration of illness (month)

30.8£22.5 (12-

84)

Values: mean=+SD (range).

WEREH IBEELE L LB ET, BMIRL
PR CTRER OLREBFIED, ~v FR 2 R34
L7e BEERBIC L B4 FAR—IVERE & LTyl
2,000 Hz (2RHEZ20%), FEERYRIHL 1,000 Hz (2
REER80%) Tz, B85 dB, HHIE D ERH
FRix1.580 & L7z,

EIFE10-201E 1258 o TH B 42345 AR (ALA,) & B
& L, Fz,Cz, Pz L D% &M L 72, GEERICIE
- ALRERE v, EEEPUE 1I0KQBLTFE L,
T— A % BIEEI ISR L 7, BEIR RO B I RO 0
0.05-60Hz & L, ¥ 7+ ) 71+ v 4 —DP1100
(NEC AF A AN AT HRE) CRsk, BT L7,
Hi 98 O 43 M e R R B 22 7R BT 160 msec 7 & FlEL B 4G
% 640 msec T T& L7z, EREEIZ L Y FERR SN
il DTN A0 |23 U 72 TR AR T L7, T8
HIAE AL & o TEMFIE A 50 75 150 msec D ]
WCHER T A RARBE M % N100 &4, 250 25 600
msec O [ IZHBLT 5 KB % P300 B & A2
U7zo (EWRERIBBIAAR S 5 OB & L, HRIE I,
H BT O 160 msec M O EL % HAH & LTl
SE L7z, HRMEEN 2 0RLEREEK L, 90 KU

Table 2. Statistical analysis of latencies

% 9 block (1 block = 10 A 5E) 1247 % L, Fz, Cz,
Pz Tiosk S 72 N100 & P300 O TH &5 iF K OV R s
il L7z,
4) RETFEROREAT

F i, HDS-R, MMSE @ 2 FEIL#CIZ1E, t-test %

ORTE % = JCECE 77 AT (R X A X block) 12 &
DML 7ze ifrikiZfE ) 2L TId, N100 & P300
OTE B IS & ORIE & block &5 & DHME % correla-
tion analysis |2 & D 4547 L 720

& ES

LR R ZERE T UL, R R EREE LS IR L T N100
SN P300 RS BICIER L (p<0.05) (Table 2),
P300 fRIEASH E 2T L Tw/2 (p<0.05) (Table
3). SERMMMER, BESBEHIIBVT, Pz Tt
fL 7o B L MEENLOI0E A (block 1~9) %
Fig. 1 2R L7z, BETIE, *#HBREFICHE L T N100
KO8 P300 50 E & P300 RIBOK T 25 & 7z,
HELERIC X A%k, T4 b, block M DZE L P300
BEECTHEIZIALN, B L block DM EEM (X

(three-way ANOVA)

Source Df F Ratio Prob>F

N100 Group 1 9.4695 0.0022*
Electrode 2 0.3779 0.6855
Block 1 1.5430 0.2147
Group X electrode 2 0.1208 0.8862
Group X block 1 0.1500 0.6986
Electrode X block 2 0.2011 0.8179
Group X electrode X block 2 0.2702 0.7633

P300 Group 1 21.0729 0.0000%*
Electrode 2 0.0329 0.9676
Block 1 26.3688 0.0000*
Group X electrode 2 0.0134 0.9867
Group X block 1 4.5488 0.0334*
Electrode Xblock 2 0.0228 0.9775
Group X electrode X block 2 0.0029 0.9971

#p<0.05
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Table 3. Statistical analysis of amplitudes (three-way ANOVA)

Source Df F Ratio Prob>F
N100 Group 1 2.2591 0.1334
Electrode 2 3.9118 0.0205%
Block 1 5.4802 0.0196*
Group X electrode 2 0.3747 0.6876
Group Xblock 1 1.3519 0.2454
Electrode X block 2 0.0507 0.9506
Group X electrode X block 2 0.2173 0.8047
P300 Group 1 31.0031 0.0000*
Electrode 2 0.4832 0.6171
Block 1 0.4547 0.5004
Group X electrode 2 0.5697 0.5660
Group Xblock 1 0.0066 0.9355
Electrode X block 2 0.0035 0.9965
Group X electrode X block 2 0.1417 0.8679
*p<0.05
& P300 & K MRIE #* Fig. 2 & Fig. 3 12R L 72,
Normal Patient N100 2B L T3, ZRUMELEH T Pz L i sh
A i 724RIED 4 block B8 L A E 4 BOMEAHR DAL
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Fig. 1. Waveforms of event-related potentials in-
duced by rare stimulations in each block (10 re-
sponses). The waveforms shown were recorded
from Pz. Latencies of N100 and P300 were signifi-
cantly longer in the patient than in the normal
subject. Amplitudes of P300 were significantly
decreased in the patient than the normal subject.
Brain magnetic resonance imaging (MRI) showed
multiple lacunar infarctions in the bilateral
lentricular nuclei.

block) EETH o722 L H 5@EEHIEIC L 5 P300
BREOEOMLEFPHBE CE) Z LRI
(Table 2), P300 #RigIZ L FHMEMBEFECTET LT
72 (Table 3),

EARRCERIC & B2 % A 5 H T block 4 N100

(p<0.05) (Fig.2), P300 i L Tix, &R MNiFEE
#HTFz Cz, Pz T HOEMRIZB VT D block F 7 &
BEOMICEE R EOMMA A S N7 (p<0.05)
(Fig. 8)o MLl &9 dfianskic X 221k, T4b
%, block F5 & AIEBEOMHB I EEITBETIZIADL
NP o7z,

% =

FEBEEN D P300 (ZFENHIEIC L o TORFER
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P300 R E & IRIGE 322, 5 DR CTOIRMBIETY,
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BETOEBRER: EPREIN TS, 72, %
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TAHAH SN0 HDS-R #F-iflifl & P300 BEHEOBICE D
HEAARD b -GS b B2,

P300 D AERIX, ZEMETH Y, BE, HK,
GHIE, HISHEZ EOMGIHEE SN TWn R, ZISHF
FEDL AT ERE T 5 N7z P300 BREE L iR
TRE T, REOBRIMAEOETICE ) P300 DREE
DFEREREESFE L, HRUHMBEIEESLZ0
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Fig. 2. Mean values latency and amplitude of N100 in each block. Latency: latency and block number was not
significantly correlated with block number in either group. Amplitude: significant correlation between ampli-
tude and block number was observed at Pz in patient group. Pz: (Y=7.6485-0.3378X, r=-0.2199, p=0.0222%).
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Fig. 3. Mean values latency and amplitude of P300 in each block. Latency: significant correlation between la-
tency and block number was observed at Fz, Cz and Pz in patient group. Fz: (Y=370.69+5.3069X, r=0.2592,
p=0.0066"%); Cz: (Y=370.91+5.5541X, r=0.2723, p=0.0044%); Pz: (Y=374.15+5.3986X, r=0.2671, p=0.0052%). Am-
plitude: amplitude and block number was not significantly correlated with block number in either group.
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Auditory Event-related Potentials in Patients

with Multiple Cerebral Infarction
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In the present study, we examined auditory event-related potentials in 12 non-demented patients
with multiple cerebral infarction and 10 normal controls. We performed continuous recording of 90
responses induced by rare stimulation, and 90 responses were divided into nine blocks (one block=10
responses). Latencies and amplitudes of N100 and P300 recorded from Fz, Cz and Pz were analyzed
by 3-way ANOVA (Group X Electrode X Block). In patients with multiple cerebral infarction, N100
and P300 latencies were significantly prolonged and P300 amplitudes were significantly decreased
compared with normal controls (p<0.05).

In continuous recording, P300 latency gradually prolonged and N100 amplitude gradually
decreased in patients with multiple infarction but not in normal controls.

We suggest that subclinical impairment of attention and cognition may exist in non-demented
patients with multiple infarction and that continuous recording of 90 responses would be useful to

detect delicate pathological changes related with habituation.



