Suppression of Event-related Desynchronization
during Performance of an Auditory Oddball Task

in Schizophrenia
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Fig.1. Logtransformed EEG power during performance of an auditory oddball task for normal controls. (A) Mean EEG power values
during 512 ms following the presentation of target (open squares) or non-target tones (filled circles). (B) The mean values of powers
constituting event-related potentials during 512 ms following the presentation of target (open squares) or non-target tones (filled circles).

* P<0.001 for paired, two-tailed t test
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Fig.2. Log-transformed EEG power during performance of an auditory oddball task for patients with schizophrenia. (A) Mean EEG power
values during 512 ms following the presentation of target (open squares) or non-target tones (filled circles). (B) The mean values of
powers constituting event-related potentials during 512 ms following the presentation of target (open squares) or non-target tones (filled
circles).* P<0.001 for paired, two-tailed t test
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Fig.3. ERD in patients with schizophrenia and healthy controls. ERD size is quantitatively estimated as percent change in power by target
tones relative to non-target tones. Values are shown as means and standard deviations. The difference between schizophrenic and control
subjects was determined by means of unpaired two-tailed t-test: *P<0.01. [, control; §, schizophrenia.
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Fig.4. Event-related potentials induced during performance of an auditory oddball task for normal controls and patients with
schizophrenia. Grand average differential waves obtained by subtracting the non-target tone-elicited potential from the target tone-elicited
potential. Negativity is up in the records.
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Table. 1. P300 amplitudes and latencies for schizophrenic
patients and controls.

Control Schizophrenia
Amplitude (u#V)
FZ 101 + 64 39 + 5.7*
Ccz 131 + 59 63 + 5.8*
PZ 153 = 54 88 = 5.1*
T5 94 + 4.0 6.0 + 3.5%
T6 89 + 34 56 = 29*%
Latency (ms)
FZ 320 + 23 353 + 4i*
CcZ 318 £ 23 353 = 40%*
Pz 320 £ 25 353 += 39*
TS 330 £ 27 362 + 36*
T6 327 £ 34 355 + 38%*

Values are shown as means and standard deviations.
The difference between schizophrenic patients and
controls was determined by means of unpaired two-
tailed t-test: *P<0.01.

0.0005) ICHELBEBEA LD, M3TRTLIIZ, T5iC
BUWTHBHEOERDA 190+ 122% TH AN LT, BEE
DERDIZ5.8+11.8%TH Y, T6iZB W THBEDERD »*
152+ 15.6% TH B DT LT, BEHDOERDIZ43+13.2% T
Hh, HESERBZOERDVPEREIIBWTIHENE Z L4
RENT:,

V. P300 &8 & s O #FE Hris

H4i2mBEDERP&EHER, K112 P300IRIE & &0 Fiy
EERRET T, P300RIBICH T AR LEOER, 2
DEFRE [F (1, 96) = 34.40, P < 0.0005] & B#F X EEFEI DA
{EFIF 4, 384) = 697, P= 000115 EETH o 7=, BWrx# [F
(1, 96) = 0.04, P = 0.34] 3 & UM X 4R EBL X DT HIEH
[F (4,384) =274, P = 0.06] I2EEM RO, LROHEICHE
FHOBHBEREE L2012,

—7, SRS TAHEINEOER, BHOTIHRIEET
& 7255 [F (1, 96) = 23.39, P < 0.0005], ZWF X LRI NIH
ERICEENETRD L o72[F 4, 384) = 1.10, P = 0.35]. &
WX EDOKEER [F (1, 96) = 0.50, P = 0.48] & 2T X EL4%ER
I XHDRENVER [F 4, 384) = 051, P = 0.67] o Z4 30D
Y, LREOHERIFLT, BAROBHERIZE L eh o,

UEDO#HKRTRENHAEAEIBIT S P300 D iRIGH D
EEFRIERIE, Z{0RTII—HLTHESNRLTnEY,

V. ERD & P300 )18BS

ERD & P300O#RIES & ERERICB VW THEBERLEEHOWV
THRIZBWTY, FELZHAMZzEZD L4, (F—F 2R3
.

V. $EKRIBAEICH T3 ERD $ 4 UP300 &EERDAER

BEOPANSSHE 13 84.1 £ 17.4 (49.5-117), BRI
19.8 £ 6.9 (7-34.5), % L CIRMHERBEIZ229+6.1 (937.5) 72

Table. 2. Correlation of alpha reduction and P300 amplitude
with symptom severity.

Positive symptoms Negative symptoms
Rho P Rho P
% reduction of alpha activity
Fz 0.1 0.44 -0.13 0.32
Cz 0.12 0.37 0.01 0.93
Pz 0.06 0.67 0.07 0.59
T5 -0.11 0.38 -0.04 0.74
T6 -0.02 0.87 0.11 0.41
P300 amplitude
Fz -0.27 0.04 0.09 0.52
Cz -0.32 0.01 0.04 0.76
Pz -0.38* 0.003 -0.04 0.74
T5 -0.36* 0.004 -0.1 0.46
T6 -0.29 0.02 -0.0007 1.00
P300 latency
Fz 0.02 0.88 -0.05 0.73
Cz -0.03 0.81 -0.07 0.61
Pz -0.05 0.70 -0.17 0.20
T5 -0.08 0.55 -0.04 0.75
T6 0.03 0.82 0.04 0.76

Values show Spearman’s correlation coefficients (rho) and
significant levels (P). *P<0.005.

o7z, %21, ERD, P300{RIES & U'i%Es & PANSSHEIRE A
@ Spearman VAR R Z 7T, PzB L UT52 81T 5 P300
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Lot mt I EEETH - .
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M 2IBETHIAEITREINS. S50, ZOTEERIIRE
REDOBEEDS O IF N, KFEOMREE D P300IRIE
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#H5—F, ERDEEREZHBO L2 VWERKERKIETH S



34 %5

b Ll ERDOFEREKFHLHALIITH00I2E,
THARIC & B AEIRCLE & ERD DIFREIAYBIE & B & 212§ 5 HElr
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DEFNSLSTHEFMETIKEL LD, PI00IRIELIH D
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FTREFIBOWRAIELS 2 L HEFTERIZL 5 UREHOR
EA/NE Y, P0ORIRIEE %2 5. —J, ERDIZBWVTH]
BOEML, Zo08PEEICRS L, SHICREEIERS
n, FO#HE, ERD¥KREL LB EEZLND, HERRE
BEOPOEF I I NE2F4+BEMBE LMWL T, &
DHUOFTLMETH#ER, XREFF/AS R 2D
P300IRIEA/INE L & 1), 2EHEFHD DD +5 L MiEEA L
LWiDICERD DN (b LRSS,

AE, P00 L ERDAENFELL2WEEBL ML AbOn
BrERASLPIITELD, $HOBREIIGE, HFICWE DR
LA, ERE OBEE L URMAN & OBEICD VT ORI
B L UHEBTBORFIE % R RBIZAT ) T L UETH 5.

RIS HBRIREFELOME S L. —DIF,
GEEDIFEAEPHEMHELARL TV, AFED
ERD 2" REEBORKM TII 2, HBMNREOEEOHE
BEHTHAHIREMEGTETE L., 4%, ERESELLR
E LIS UETH A,

ERD B —B2 T4 <, 10HzL T DEEEE D « i§E ERD
PEREIIH L CHESFRMNLAETEBRLEE LLIICELS—
7, 10Hz L EOBEEBEHED o« iEBERD SSHBIFEN L TE
G EBRERAEAREMEL, BRELAHMMICEL S LHE
ENTWBE?, Ldl, RPFET/ Y7 —EEHEO 7SI fvi
BT ) IRl RERE#ER e DS TR, 8T
—EHEOEERERAEREL 2L, KFRTHRALLZEER
HOFTRIEEL2 IV BTIE, BEEEREIZLSH2ERY, «
WHNOBM TR ZEAEERLA > M P30 L2RNT, o« mik
FELIIXPILTHIMTAILFHETH 7.

E51Z, FRMBEEICL A ERD & FEHCERBERY (event
related synchronization, ERS) #E S hTwa P, ¥ E %1t
KL LABEEMS PR VEEICBWT, ERDIIHIEIRENM
VIR & O ARIC BRI RO B ) 2 V> (phase-unlocked) «
HENCAE L, ERSIERTHEEEMICHEIC L o T—EDNHTH
¥ 5 (phaselocked) o {EHHIZEL B3, AR TH /&
7 IEBRTE2EEOEFRSVXAIRETH - 7205, R
BICHE L T EDMMTHIRT % « EBE, (THIHEE O
BED v o FE & L T/ —fEAVN S wic®, KREFFEIC
BOTERBE OBBOBES 2 WMHTHET S « BEE E
IZfET L, ERDOAZMEB L EHEBMENG.

PLE, Bd _EFERUBMBEIIZ VD, EHEOMBRD,
KW HEERFEIZBIT 5 ERD OWHI % 8 L - RO0OH
X ThbH. BIEPETS L UFIMRI % KRiEHE QW ZILIZ 2EIZ
ERBLTWAED, AMETHVAAF FR—-VEED 12 R
THEL 1HMOBEEE R T 72005 HEEZV. 356
{=, Loreta (low resolution brain electromagnetic tomography) *
ZEIZLY, BMEOEBSBEEOYE & 3RTHEZL b ThE
LhoT&l, KMERAEDORELHRHT S/-9, ERD &5
BL Ll ELLBRLMAEIROLNS.

& i#

FARAEREOR L BEMLEHAOBIIH LT, BEEEAL
FR-VEREFORE*EEHL, FREEEMP300 L BELH
HEBIHEFHEL, DTOMRZE7:.

1. BARTEEELBEMBERL DI, BEES FFA—-VE
MIFOBESERES2IVBROT —EOFEEEFTERE
NT—EICHT ARA, $abbESBERFBESSER IR
2. MAELRERZOFSEERRNE, BEMBEIERL
ThNEh ot
3. HEALAEREZEOPIVIRENBELILEL T, F0iF
MR A & BRIER %R,

4. MAEIREERELEEMBZOVTRIIBV T, ERH
LRI 12 P300IRIE & ks & OB RO L b o7,

5. HAKFAEEEOPI0RIEL DEEEE EULHEER L
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Abstract

EEG frequency-domain analyses have demonstrated that cognitive performance produces reduction in alpha activity,
referred to as event-related desynchronization (ERD), reflecting brain activation. In order to test whether there is abnormality
in ERD as well as time-domain EEG phenomena such as event-related potential in schizophrenia, we compared the sizes of
ERD and P300 elicited simultaneously in response to the presentation of target tones in an auditory oddball paradigm between
patients with schizophrenia and normal controls. In both the patients and the controls, alpha power was smaller during the
time window of 512 ms following targets than following non-targets particularly at the posterior temporal location (TS and
T6). The size of ERD measured as percent reduction in alpha power produced by targets relative to non-targets was smaller in
the patients than in the controls at the posterior temporal location. The size of ERD had no correlation between P300
amplitude and latency in either the patients or the controls. Furthermore, in the patients, the size of ERD had no correlation
with symptom severity, while P300 amplitude correlated negatively with the positive subscale score of the Positive and
Negative Syndrome Scale. These results suggest that the suppression of alpha ERD in schizophrenia may become an
electrophysiological index for a symptom-independent impairment in neural processes distinct from that indexed by a
symptom-dependent P300 abnormality.



