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1% 1 it
Tomoyo ISOGUCHI

REHE &aiEZ2m G
(Lecturer Hirokazu TAKAHASHI)

Keywords: Brain, Sound, Emotion, Bioinstrumentation, Micro Electrode Array

1. Fif

BIE, AFODICARRE®R, >V iEE2HET 5
HLONRHD. BIZIEERATIE, BEORAEMRPMEEL
EDOEIFZ L, £, FHREDONHEE) L BT 5551
b, MEORIIZVEEZBND. — T, TEEET 5
TR, BEOSCRYUA & W o 7 T, FOMMEOFE R
BERET D, bbb, HTOMEL, & IF3NREL
Wol-RebEE BT 5B LND. TIVETIS, §F
FHOFE STz, FOMEIIT D EHRLEE, & NE
FEIZRBWNTITHON TV D Z 2, MBS~ 5T
72 [1]. LaL, T LItz B 2t S Eh ok
BUZOWTUE, FARBILTURL.

BOMEI 5, BERE ONE RUERRE & fifiH 3 5 7=
W, IAYYFAXHT 4 BT 4 (Mismatch Negativity; MMN)
&, PHRENOHE (Spindle) (ZFEH L7z, BERO MMN
&, BREECOE RO bIIx LT, B TS Dt
DPLETH%D., TNETITEE LI, MEOENZ S
~DOZAEH, RIBOKRE VD MMN 255452 LaR LTI
2]. L2 L, HEOMEOHEERED#ENNE, MMN LY
BRI OMEIEEN RISV D Z E BT
TRENTWVWD [3]. £»T, MMN DIEIEIL, FOMifED
BORERHF LTS EEZLND. 8ERIE, REDIR
HIPHT, FHIEEBALO o HIROREINTRL 72 5BRTH Y,
B L R ORI L > TR END [4). —F7, 2Yfi
LR 5 E R A L CT v MO RT 5 L, FEO
FRESHIIE C, TREhENLOBENEL 725 2 EDFHRLNT
W5 [5]. FEIFERES DA EZT, R~ LT
WBT28, FOMAEOEEIZEN, TERE OEER %28
bEEH 5. Ubns, SofifEois, HEr s,
PR IZB W TR DR CUEE SN TV D LB 2 B
B0, FELIEFFARGILTOR.

AWFFED HENE, BEREIZRBWT, TOMEo&RLE, 1F
A7 B3 DAE AR AN TodL T DR 2715
ZEThsh. BAERMIZIE, MEICHT oEE, b L <IEE
F I 2 A TS T A L 72T b OBERVE S
HFEEN A 2 AR A L, FIEREROS (P1) & MMN O
W L ERF AR, Fz, FHFENITIST DGR DR
BARD.

s - - ds - - -ds
Block7l M B UM ENNQCOMN msoundA
S1 S2 S3 S4
Block2OOOmROODODOM® O O:soundB

Fig.1. Test stimuli to elicit MMN.

Standard (s) and deviant tones (d) were exchanged between blocks.

Table 1. Frequency pairs used in the oddball situations

Freq;61, HZ Freqoper, Hz
Far 8000
Low Medium 10079
Near 12700
Near 16000 20158
High Medium 25397
Far 32000
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Fig.2. Quantification of MMN.
(a) The grand averages of standard- and deviant- evoked potentials.
The amplitude of Plg,, and P14, was defined as the maximum
amplitude between 1 - 50 ms after the sound onset. (b) MMN
was defined from a difference between standard- and deviant-
evoked potential. The amplitude of MMN was defined as the
maximum amplitude between 50 - 150 ms after the sound onset.
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Fig.3. Splndle in the audltory evoked potential (AEP).

threshold

(a) The auditory evoked potential and (b) its root mean square.

The spindles are represented in dark black lines.
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Fig.4. Amplitude of Mismatch Negativity.
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The maximum amplitude of MMN among 64 recording channel in
(a) Naive or Exposed group, and (b) Fear or Reward conditioned

group. *;p<0.05, **; p<0.01, ***; p <0.001 (one-sided t-test).

‘fnnrm, 17 b NS RDOBIZTRE

Kﬁ %, BOREE, b L ,mitiﬁ%%m
Wk%@ﬁﬁ%mbk?/ N DREEE D, TSN

% URIRFRHIIZATVY, PL & MMN @?Ezfpmk(%ﬁéf, E

SEENLDOWFER DRHE T~ TORR, FOMfED
iﬁﬁMMm@ﬁ®MMN_%ﬁénfk@,ﬁwﬁﬁ

OIEEI7REY, HEEG L THVR L QO DB, BERVE
DRERAIEFR ST, LLLEOREEND, SOl
DEL, ST I, WEEEICIWT, 72 HIRHHIARC
HFLESTUNG &V D Rz .

ARIT, AWTEDBELEE b LI, BEEVEOE Rt
TEBNOFEM T 24TV, HOMEO BN E 2RI
LURHEEIORHE R AT 5. KIS, RiPEHE V-
72, BOERIIK L THERRIC, BRI RSB T
L, 1EEEFHRT 2 EOEROFHIRZFET 5. 56
Teobl &, BUSPIERIIZE & DR ATV, BT O-IED)T
T DIEEERT, AR AN 2.

SE 3

[1] Elia Formisano, Federico De Martino, Milene Bonte, Rainer
Goebel, “’Who” Is Saying “What™? Brain-Based Decoding of
Human Voice and Speech”, Science, Vol. 322, (2008), pp.970-973
[2] BRI, fhIRETE, AR, R BRBIZEICHT D
ERE O SHI 7R LI, iﬁﬁ%ﬁﬁr%c,vm.nh
No. 1, (2011), pp.56-63.

[3] Hulya Erhan, Joan C. Borod, Craig E. Tenke, Gerared E.
Bruder, “Identification of Emotion in a Dichotic Listening Task:
Event-Related Brain Potential and Behavioral Findings”, Brain
and Cognition, Vol. 37, (1998), pp.286-307.

[4] Mircea Steriade, Angel Nuiiez, Florin Amzica, “Intracellular
analysis of relations between the slow (< 1 kHz) neocortical
oscillation and other sleep rhythms of the electroencephalogram”
Journal of Neuroscience, Vol. 13, (1993), pp.3266-3283.

[5] Marcus Lira Branddo, Norberto C. Coimbra, Mario Yukio
Osaki, “Changes in the auditory-evoked potentials induced by
fear-evoking stimulations”, Physiology & Behavior, Vol.72,
(2001), pp.365-372.

0.4 O: Naive E: Exposed
- B: Fear — cond.m: Reward — cond.
2 * %
Sa T 1
R
Q «
O S

16 kHz Fredother

Fig.5. Coefficient of variation in the latency of standard P1.

The coefficient of variation in the latency of standard P1 in primary
auditory cortex (Al) among the repeat count of standard tone.
*; p<0.05 (one-sided t-test).
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Fig.6. Spindle duration.
The median duration of spindle during standard or deviant stimuli
were submitted. *; p < 0.05, **; p < 0.01, ***; p < 0.001
(one-sided t-test).
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