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Fig. 1 Experimental procedures. Subjects were

seated on a comfortable seat in a dark room
and were instructed to listen to a story
through earphones and to also pay attention
to a visual target stimulus. Windmill pat-
terns consisting of a standard (S), a deviant
(D), and a target (T) stimulus whose ratio
was 8:1:1 were presented on a 20-inch moni-
tor in front of the subjects randomly. The
difference in the three stimuli was the num-
ber of vanes,
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Fig. 2 Electrode arrangement of a 128-ch high density
EEG. EEG was continuously recorded from the
scalp, using a 128ch EEG sensor net with a refer-
ence at Cz. EEG was acquired using EGI 200
Netstation System (Electrical Geodesics Inc.) with
an acquisition rate of 500 Hz at 0.10 high pass and
200 Hz low pass settings. EEG was segmented into
600 ms, with 100 ms pre-stimulus baseline. A low
filter of 30 Hz was applied to the waveform of each
epoch. Epochs were averaged separately for the S,
D and T. Peak latency and amplitude of P300 were
measured from the response of the T at Pz where
the component had the largest amplitude. Peak
latency and mean amplitude of vMMN were calcu-
lated by subtracting the response of the S to that of
the D at Oz,
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view Guide for the Hamilton Depression Rating Scale;
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Table 1 Patients profiles
Pat. No. Sex Age Onset age YMRS SIGH-D Medication (mg)
1 M 21 7 2 0 VPASOO, QTP 275
T2 F 25 25 f 0 LTM 1000, QTP 150, TZD 50
3 F 27 % 2 0 LTM 600, VPA 600 -
+ M 33 29 0 0 LTM400
5 M 33 3 0 0 LTM 1000, LPZ50
6 F 36 23 3 5 LTM400, QTP 700, CBZ 600
7 F 19 48 0 5 VPAS00, QTP 100, TZD 50, PXT 40, AXP 25
T8 M 56 28 10 0 VPASO .
9 M 56 43 2 0 LTM 800, FXT 20, TZD 50
10 F 57 19 3 3 LTM 800, ZTP 50, 0ZP 20
T F 57 50 3 3 LTM 200, VPA 600, CBZ 600, OZP 20, CPZ50

Abbreviations: F: female, M; male. YMRS; Young Mania Rating Scale, SIGH-D; structured Interview Guide for the Hamilton
Depression Rating Scale, LTM; Lithium carbonate, QTP; quetiapine, TZD; trazodone hydrochloride, LPZ: levomepromazine, CRZ;
carbamazepine, VPA; sodium valproate, PXT; paroxetine, AXP; amoxapine, OZP; olanzapine, CPZ; chlorpromazine hydrochloride.

Table 2 Accuracy of questionnaire and button press, and response time for target detection

Accuracy of questionnaire

Accuracy of button press Response time

Leaup (Mean = 8D (%)) (Mean +5SD (%)) (Mean =SD (ms))
NC (n - 14) 96.4+ 10.3 934236 39362409
BP (n=9) 8341977 91659 42931758
* P<0.05
BEIZL->Tiibhi, 4, iIC8RE MBI
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Grand averaged and difference waveforms of
ERPs. Upper left: ERPs from each stimulus of

NC group. A clear P300 is only present in

response to the T stimulus, but not S and D
stimuli. Upper right: Difference waveform
from the response of the S to that of the D
stimulus in NC group. A profound vMMN was
obtained between 140 and 340 ms after the
stimulus onset. Lower left: ERPs from each
stimulus in the BP group. Again, P300 was
only evoked by the T stimulus, but not S and
D. However, it was smaller than that of the NC
group. Lower right: Difference waveform from
the response of the S stimulus to that of the I
stimulus in the BP group. Although vMMN
was also evoked in this group, it was decreased

compared with that of NC group

o.'

400 50 ms

P300

Scatter plots of vMMN and P300, Left: Peak latencies of vMMN in the BP group (L),

were prolonged and amplitudes of YMMN were decreased compared with those of the

NC group (@)

Right: Although P300 peak latencies were prolonged in the BP group

compared with the NC group, there was no statistical difference in peak amplitudes of

P300 between groups
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Fig. 5 Electrical voltage maps of vYMMN over the scalp. Although there were two negative peaks which show anterior and
posterior forci in the NC group (left), there was no distinet peak in the BP group (right).

i, F4F4 NC B & BP BT one-way ANOVA %
17 7z, #GHREAT 1212 JMP 6.03 (SAS Institute, Inc.,
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EAEICIET LTy 2z (964 vs. 83.7%, P<0.046), K ¥
YMLOIEESRL BPBOFAET LTWA, 48
Sl e d ot (93.4 vs. 91.6%, P>0.05), FUEREM 2 BP
BEDHH R 12, HEERLD -7 (3936 vs,
429.3 ms, P>0.05) (‘Table 2).

2. ERPs

GO £ DL TFHERLTINER (Fig. 3)
Y vMMN £ P300 DA [ (Fig.4) %54, NC B
EHE L T BP BT vMMN L P300 @ b A5 I
L (vMMN; 279.9 vs. 293.3 ms, P=0.044, P300; 379.7 vs.
420 ms, P=0.0137), vMMN O iREEHHETF L Tz
(vMMN; 1.19 vs. 0,51 g4V, P=0.026. P300; 16.37 vs.

13.72uV, P>0.05), M8 vMMN THA (NC; 288 ms,
BP; 308 ms) TOWMKE LW~ » € ¥ ¥ Tk, NCBT
VR IRER & F AR L W 2 e L 2 B 2 I E L
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A study on automatic visual information processing in bipolar disorder
using mismatch negativity and P300

Tomova Tsunopa", TosHiko Maekawa', Naova Orme”, TosHiaki Onmsuka®,
Yon Hirano", SuoGo Hirano"', Crop Osayasur”, Swozo Tosmatsu®, Swicenosu Kanga”

1) Department of Neuropsychiatry, Graduate School of Medical Sciences, Kyushu
University

2) Department of Clinical Neurophysiology, Graduate School of Medical Sciences,
Kyushu University

Purpose Mismatch negativity (MMN) and P300 are useful noninvasive tools to
investigate human cognitive function such as short memory and attention. In the
present study, visual MMN/P300 was measured in patients with bipolar disorder in
order to evaluate cognitive function of this disease. Methods Fourteen healthy adults
and eleven patients with bipolar disorder participated in this study. They were seated
in front of a 20-inch monitor on which three types of black-white circular windmill
pattern stimuli (standard (S), deviant (D), target (T)) were randomly presented.
Participants were instructed to attend to a story heard through the earphones, to
ignore the S and D visual stimuli and to press a button as soon the T appeared on the
monitor. A 128-ch high density EEG was recorded from the scalp and the responses to
each stimulus were separately averaged. P300 was identified in response to the T
while visual MMN was calculated based on differences from the response to the S to
that to the D. Results The participants from both groups successfully finished the
examination, but visual MMN/P300 in patients with bipolar disorder decreased
compared with those in normal subjects. Discussion The results of behavioral
performance and visual MMN/P300 suggested the presence of abnormalities of short
memory and attention in patients with bipolar disorder. In addition, there might be a
common underlying mechanism for bipolar disorder and schizophrenia (Maekawa et
al.,, 2008) in the brain because our findings were similar to those obtained in
schizophrenia.

Key Words : visual information processing, ERP, MMN, P300, bipolar disorder
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BTl 2wC s, BELL—2—2DRIEF
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2 P EERREES) (smooth pur-
suit eye movement)

o o — FRERER) (saccadic eye movement)
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TPl L2 EETIRERZ B4 2 R 7 ADEE
Thh, FAUIAM_LEMEER E (medial superior
temporal cortex) % & 0 5 I E BF TULFE 2 /-
fidhd 2 v id, FRUATATE R H (posterio-parietal
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3 Sensory gating (P50)
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VELHROME (gating) 65 5, Z0#
ik, BREMET D) SHHERE50ms 2
HBL4 2/ 2 VW EA(P50) DHIHIZ L - T
FElishTwvad, 22082 MHTETRT L L,
REHTI2HEB OF I8 L TP50H 8% & 1
bho AL, 1EB T TICIEERAEAL 20
Twa7®, 20 HOWUE ML E Ty
DLHEEZLNTWS, HELRERE LT
D 1L #% T (L P50 @ #4555 ¢ sensory gating
VAT LAREIREERTEY, ZTORE,
BEAEPHBERKECEEEALVBL, W
iRt A 4%, sensory gating S 1L 5 ¢
THRA T 0B % LR, Btk pES
207 Lwd, HamKEBOBEED LV
BRI E TIEPSOMEIRE *ZoO R v, 1
MR L 2 L - Rt ERE L ZoMiEsE
IZBWTH PSORENMRRD 5L T 5 121883460



2008910 H

4 Sensory-motor gating:
Prepulse inhibition (PPI)
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BHREB(I(Event-related
Potential; ERP)
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Negativity; MMN)

MMN (Z P300 & G424 2 F3F— ViR T
72 # (deviant stimulus) @ H 3 # #1 100 ~ 200ms
BT ABRMUEMTH AHAHY, #£0E LER
CEAR 2 LA AR % (standard stimulus) O &
IREDERXELHI LT ENS, FEOKE
BEALZT W LD LRIEE (BRI,
IS B M L TwdEELLNTY

R 5 TOR

T

4

MMN b # & % BETRMEL TV 2
RAEPERES ORI GED 7 < HERb
LTV 9, 6 R IE T O MMN S

{R3LM52)
-fJ B.3134.5 ;




2008410 A

Difference Waveforms

ERPs (daviant - standard)
uv uv
204 P300 10
5 -
M T A y o N,
NC \/ \—\/J
5 —
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-20- -1 -
P300
N -
N [t
BP N NS
< =1 vMMN
B L 1 | L 1 1 I 1 I |
[i] 200 400 ms 0 200 400 ms

— =~ standard stimulus (Oz)
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— target stimulus (Pz)
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