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R R o (3532) © Time is a fundamental dimension of life. It is now proposed
that the brain represents time in a distributed manner and tells the time by detecting
the coincidental activation of different neural populations. In this project, we used
event-related potentials (ERPs) to explore the mechanisms of auditory and visual
temporal assimilation as well as preattentive process. Our preliminary results
suggest that prefrontal cortex plays an important role of temporal assimilation.

AR ERE
(&AL 2 1)
[ERES LT RECSES ¢ & &t

201 0% 6, 500, 000 1,950, 000 8, 450, 000
201 14E 3,900, 000 1, 170, 000 5, 070, 000
201 2% 3,800, 000 1, 140, 000 4, 940, 000

L

FE
&t 14, 200, 000 4, 260, 000 18, 460, 000

WFFEsT B« R K
FAREDF - fIH © NESRERIREES: « MfENFE
F—U— N BRI, FEFAEE, RErERRVEALS), I A~ v FRRVEEAL, MM

1. WHFEBHAR SO 5 RBS 2 DHEASE TG TR IR R L
BA—%E I U (ms) DREEE 2 b DRFfH] ZMHWWT “when’ RIS OBKRE & Ip 22 MR
AEIL, SEE. EET, FEREA, R FEIZHEN D R K> TH LT 5,
EHE 722 & D B AEOMVER R BATICEE T WIZ, B - PRI 3 T h R A
bDh, BPHERIZBWTEER 1 LN b3 Z 20380 % 3 DOHRRI 5 —
Wﬁﬁﬁﬂ®ﬁnimﬁ%030@afE > & B\ E TR T Y] - 72 FVEIS
GIo iz 2 SORR BRI 2 5 L BOWTHGEET 2, S 51T, When #RBEICEH




LA HRTE S B % FRSH 2 RSN L MR
AR ZVERE L, RS AL B R D IF 22
MEAFI 7 AERRD, LEXD, n
fWo, P2, Dk Rt #Ray
TEY B3 O E MR THIZERIAT 5, 21
D OFN R & FICBE R AR e/ N —F o
RIS L, B2k Lo AL
BEtd 5,

2. MO AW

O F OREEEAS, 1) KRR B3 %
Tz EORRIZHF L L, fEHi LT\ DD
N2 2NN D OFEG RIS EMES
BT H AT = XL ? 3) ELDO/M
b, Fielsi, BoANL E ofRIcHF b En
TWBHDOMN? DEBOEEEX VT 4T
I, EORRIZRERIIEF T2 LT\ b o
M2 7e EORESE RS 5,

3. WFEED Ik
(1) H)38 & FHk

B HIEIL . 1,000 HzD R — 23—
g &M EICG 27, AR A2 >0 R
70 5 ZE M E BB D YA PR (0.5
2.0 cpd) Z W7z (X1) , fil 5=l EEE
MEGHIIC BH IS S =28 D FEmaME « v/
T P JR R o 1 2 1 (KGS (BR) #18) % i
ML M5), AFrEZHET 5,

RSN 1 v 7 B bR &1 (128 ch EEG) CHllE
L. MfE1X306 chod A FEM ks 2 (306 ch
MEG) Z i U 7= (XI3) , #%4R& (Z REf 0 3%
(B U 7= 3R AT R o0 M o B SR A1
Al & FH S EE BN (ERP) TREA L 7=,

0.5 cpd 2 cpd

1 BEF 22/ E W (epd) 23
Bip B 2 WD — RV,

2 AFMBEREEE v 0HE
££ 1.3 mm, ¥ MHE 3 mm O
51C, 1 msec THIFRREH, HIELH
¥ % il 4E AT HE,

3 128ch EEG& 306ch MEG

(2) LB :

a. WERIRORMEELS:: ZiudBisz4 52
SOOI (t1 & t2) OR[FEHIKE21T O &
BRI EMR TR THELL AL D
EWVWIHEERTH D (K4), =2 T, 3D
T HHE H D WVITHRZ — 2 DOXEY [H
Wz A< B2 T, FD & & DL e
MFRBIO RS, FE AL (ERP) % FHH
L. R O [RME LG B3 2 LR S D FR
H 2Rz, B Tk, t12100-280 ms®
&40 ms TEA L EH 72728, t21%200 msiZ
BEE L7, —H., R TlEt1%240-600 ms
DO Z40 ms TEAL ZH7228, t21%400 ms
L7,

160, H 160 ,

I
120

1& | e
J&H%

I

X 4 BEMEE 3F1E ms)

75 dB SPL @ h— 1 3— A N (FiE 20
ns) A V7 —r IOmEICE X%, Bl
PRI TIZ-80=t1-t2<+50msec DM¢IIE
Ttl L2 2% L AEL D,

b. I A~y FRMEELOMMN) : MIN IXE R
BT BT AT D B B E HALE O FR
ThbH, ANERIZLIATOFNE & LS
S, BIENRHIITA—H (I A~y T) &
720 O MMN 2SR 9%, MMN O FEgRkiiHe L
CIA U S R % 2o LT ERIS
B D GRETR) 2 235 &, it
TN %3 2 IS DS EEVETRIBL A k3 2 i
X0 BB 100~200 ms TREMEICEN TS
(IX] 5) , MMN (FH Iz *F L CHEEZ M 72 <
Th. FHOLEMCEICEAMA 72 TH



FLERSILD, MMN O F 723 AL, BER
FE L RREIREE TH Y . MIN N EE %
B2 D424 I 77D,
ARFFETIE, K <RSI TV DEER MIN
TR TADBEABRLEY Y RI A Z —
VAW MIN 2 RE L7 (25).

VoBOG o e
ERPs 5
/ MMH / MMH
F: Yy, £ - . .
LN -
A
oty f NI N
uV uv
-20 _10-
z e e — P
- T 1 1 1 | J L 1 1 1 1 J
0 100 300 500ms 0 100 300 S00ms
2000Hz b= 7%—2 | §F (deviant)
------- 1000Hz b= 73— k% (standard)

B 5 MMN et L CHIES %,

Standard |

6 HEMIN fix DA RIs8x—
VI IV 7= (Maekawa et al., Clin
Neurophysiol, 2005)

(3) W

s e (JE 100 44) TIL.ERP & MMN,
PR - KRR (D O, B BE, B
2 (MCI) 72 £ 40 £4) 128 Tk MMN % 38
L7,

4. WFgERk R

(1) e[ 5 D[R b B 5

a. HER L E A E MR E TIE.
-80=t1-t2=0 ms T, WHMEEEL A
&S o 72, WHEERP TIIWH A% IR O &
XD, ARTFEBICARRICEE T 5 B rkak
4y (CNV) B L. Z O IR EZRITIC

B 2 il T 3 & IR R R O A Ry &
Ezon=(AT), ZORSIE. W%
MR ORI/ S < | SR Z DRI R =
BT 50T, KEEERBOFRAZ L TV
HEEZ BN,

X7 BRIEZRMEL 35 (S3) KTk, K
HWr a2 S5 &, FIHET % 500 ms £TO
IR FH] A 12 38 A RTEEER L S AR AR 2R R MR 55
NHET 5 Mitsudo T et al. 2009.),

WA W [ 22 8] 50 FRRE LS R U 72 MEG 2 F W
TRV 24T > 720 = 2 TlIix/N/
NV BIEIZ XD | O RER BN SOGEAL & E
BN LTz, i, EH STV 5
Whenif& % (1% 58 - {A|SEHZ & 58— A7 BTSE AT EF)
DOIEFIA AR SN ([T, ZOFTRN
ZHBI THBRINDNE I DBERT L
TW5,

7 BRI/ EE RO MEG 4T
%335 (ST, WA ¥ 5 &, 300
—700 ms &> CHIEE - MEEFIIEVELT D,

bh. % LEMHEFZHWEE TIX.
~80=t2-t1=40 ms OHPH CHRMIFIIFEES L
CREb -7, ZORRIZFRIRR ORI
LN LT TR D 2L EARET S, £
7o, W FRBIREIE, ZEMER B F L, #l
DWW REZ — (2 epd) DT R NN E —
(0.5 cpd) LV B2 ERS ot FODA
H =R B HPSMNTT 57T ERP 2508k L.
AT Uiz, R L3R TIST2 T
. AR RGBSV T, BiTEAH
DRI CONV (REREREMEEENT) N A S iz
23, BEBYREAE NS 2 5 720 /240/400/
TIX ONV X E LT, F-®EHO
VEP (BB FHFEEBAL) D N1 R S [AEDZE
FE XL, TI=T2 Tk, &M



iSRRI Z BT, R R 23EE =
57211 /400/240/7C P3 28BARE I HER L 7=,
F 1R EEER D VEP OZAEFITA SR -
72o T O ERP B & AT E ODNE %
HETEZD L, TIST2 SEIINRMEE
B TL=T2 SARIIAMNAME R D A,
bivd, LoT, WERMEEIZESWE
R R 26 AL B AR | X RITEE B, AR
RN EE DU T RE [ i AL B AE | X8R TH
N FNZFNH - TWD, BE, BT
L, FRSEER R TH D,

c. MR : 4B, R, R Tom
2T Tk o 72y, BER & LR O REfE 5
BT D Z BN ho =D T, (KPR
MBORBIEEND D ENRB I NI,
L%, METENMADTETH D,

d. #E: ZOMZERRO—E, TRDbb,
T O IRy ) /85 R R E I X 0 A RnsRE
R[] [ R D ME LR & BRI HIWr 247 > T
B EWVW)FERIL, Attention, Perception &
Psychophysics (71(5):986) O = = — A |Z
[ Time Perception: ERP analysis of
Temporal Assimilation] & L THY EiFH
Nic, Sk, Wi zHED . AR OREET O
BEZMA LY, £, SRR EBERT RO
REF AL 72 5 2 LRI iz, F/h/
VLRI LY . R OIKMOREH A AT L LT
AN

(2) I A~y TFEtEEN

a. fERZ: BB MIN OEKEZ M EE&
L1, EEMNREEMN 23T, v A
YRINARE = ERWD ERELTHE
MIN %Rk C& 5, EFMEERETDHOHD
FEREIT > T2,

b, BERERISH: BER MMN (ZHA_TC, RS
DI WERR MIN 2R A RFRE. 9 2. B
PAREIZ S LTz, B3 MUN 0O B A3 HE TR
O 5, BEIRLELETE O B N ER O I 7
LIREICBWTHIFEETHZ a2 HEL
77

c. MFE: WA KIE TIIA R ORBZHRE L
THERLTH DA, B3R MN OB IIATEE
ILFLEAFRIC L EERH D Z L 2R ST,
I OIRICEBNT S HELEOEERNH Y | 45
%, ZOMNEEZ T D2 0E N H 5,

AR DT

LR IR 1 O Ry [ FR AN AL BE O R 2 AT
S72, 3 OO HRENIED 2 D DR
bR O RE FE LB S & B 7o R RTFR A 1, %
WEX VT 4 —THRZDLHEBZITHOIL TN
5D EHEN ST, B OHA TR DR
MEBRIZ OB CE -T2, 5% O

PEE L TEREIToTOHL FPETH D,
MMN D EGER I I IX B ALIANE - 72D T, il
D5« R BIZ B LT <,

5. E/RIEERE
(BFFEAREE . WFIE 003 M OV HERIFZE 312
=Y

GEsEams) (BH124F)

(1) Hagiwara K, Okamoto T, Shigeto H, Ogata
K, Somehara Y, Matsushita T, Kira JI,
Tobimatsu S: Oscillatory gamma

synchronization binds the primary and
secondary somatosensory areas in
humans. Neuroimage, 51 (1): 412-420,
2010.

(2) Maekawa T, Tobimatsu S, Inada N, Oribe
N, Onitsuka T, Kanba S, Kamio Y:
Top—down and bottom—up visual
information processing of non—-social
stimuli in high—functioning autism
spectrum disorder. Res Autism Spectr
Disord, 5(1): 201-209, 2011.

(3) Fujita T, Yamasaki T, Kamio Y, Hirose
S, Tobimatsu S: Parvocellular pathway
impairment in autism spectrum
disorder: Evidence from visual evoked
potentials. Res Autism Spectr Disord
5(1): 277-285, 2011.

(4) Yamasaki T, Fujita T, Ogata K, Goto Y,
Munetsuna S, Kamio Y, Tobimatsu S:
Electrophysiological evidence for
selective impairment of optic flow
perception in autism spectrum disorder.
Res Autism Spectr Disord, 5(1):
400-407, 2011.

(5) Mistudo T, Kamio Y, Goto Y, Nakashima
T, Tobimatsu S: Neural responses in the
occipital cortex to unrecognizable
faces. Clin Neurophysiol, 122 (4):
718-728, 2011.

(6) Kikuchi Y, Ogata K, Umesaki T, Yoshiura
T, Kenjo M, Hirano Y, Okamoto T, Komune
S, Tobimatsu S: Spatiotemporal
signatures of an abnormal auditory
system in stuttering. Neurolmage, 55
(3): 891-899, 2011.

(7) Takeichi H, Mitsudo T, Nakajima Y,
Remijn GB, Goto Y, Tobimatsu S: A
Neural Decoding Approach to Auditory
Temporal Assimilation. Neural Comput
Appl, 20(7): 965-973, 2011.

(8) Horie S, Yamasaki T, Okamoto T,



Nakashima T, Ogata K, Tobimatsu S:
Differential roles of spatial
frequency on reading processes for

ideograms and phonograms: A
high—-density ERP study. Neurosci Res,
72 (1): 68-78, 2012

(9) Yamasaki T, Goto Y, Ohyagi Y, Monji A,
Munetsuna S, Minohara M, Minohara K,
Kira JI, Kanba S, Tobimatsu S.
Selective impairment of optic flow
perception in amnestic mild cognitive
impairment: evidence from
event-related potentials. J
Alzheimer’ s Dis, 28 (3): 695-708,
2012.

(10) Horie S, Yamasaki T, Okamoto T,
Kan S, Ogata K, Miyauchi S, Tobimatsu
S: Distinct role of spatial frequency

in dissociative reading of ideograms
and phonograms: An fMRI study
Neurolmage, 63(2): 979-988, 2012

(11) Fujita T, Yamasaki T, Kamio Y,
Yasumoto S, Hirose S, Tobimatsu S:
Altered automatic face processing in
individuals with high—functioning
autism spectrum disorders: Evidence
from visual evoked potentials. Res
Autism Spectr Disord, 7(6): 710-720,
2013.

(12) Kanamori Y, Isobe N, Yonekawa T,
Matsushita T, Shigeto H, Kawamura N,
Murai H, Tobimatsu S, Kira J-I.
Multimodality evoked potentials for
discrimination of atopic myelitis
and multiple sclerosis. Clin Exp
Neuroimmunol. in press

E= -G VR

(1) Yamasaki T, Tobimatsu S: Visual
agnosia and cerebral akinetopsia.
NeuroTalk 2010, Singapore, June 27
2010.

(2) Goto Y, Yamasaki T, Tobimatsu S:
Innovation for visual stimuli: From
the retina to primary visual cortex
2010 IEEE/ICME International Conference]
on Complex Medical Engineering. Gold
Coast, Australia, July 15, 2010.

(3) FRANAE = W BRI HALEE, T >
Voa v RIS A FREE I AL
WP 22FEEER Y BT - Hil - &
AT LNERPYR . REAS, 20104F9H2H.

(4) Tobimatsu S: Physiology of visual

cortex. 29" International Congress
of Clinical Neurophysiology (ICCN
2010). Kobe, Japan, Oct. 31, 2010.

(5) FRIAE = & b OWHEIR TG WAL,

What, Where, When. ZE41[RIEIE#HIRT
Bt —, #HikE, 20114E7H30H.

(6) RIMAE=: HER~DTNVFE—F LR
77 a—F. FI3EIHAL MEkEE~ >~
v s, RS, 20114F9H2H.
(o wRY T h)

(7) Nagaike A, Tobimatsu S, et al. Neural
substrate of temporal discrimination
between the two neighboring short gap
intervals: An ERP study. ZE34[5] H A4
PR R TR BRI,

201 14F9 H4H . #iik

(8) B 1=, MAAE = fh. BEEET 22-00DKFH]
FrRNZ B0 HERPER 7. ZE41[R] B AEREPRAHHE
AP 20114F11H10H,  #Ri.

(9) Tobimatsu S: Exploring electrophysiol—
ogical biomarkers for amnestic mild
cognitive impairment. The 2012 Inter-—
national Symposium on Early Detection
and Rehabilitation Technology of
Dementia. Okayama, Japan, March 1, 2012.

(10) PrifiEe, SBERSET, TS, g =:
S8 BRATIC X 2 e[ R0 oD R P B P D iR -

RFREBLG D430, 552710 H AR RRER
2, 20124F6 H1H (VR Y T A, B

(11) Nagaike A, Mitsudo T, Nakajima Y, Ogata K,

Yamasaki T, Goto Y, Tobimatsu S: Neural
substrates of the temporal perception during

successive visual stimuli: A high—-density ERP
study. The 16th Annual Meeting of the ASSC.
Brighton, UK, 20124E7H4H.
(12) FRANE = (RVERGE - BRI B Ok
BE)., Rt L—ya i HEE T ¢ %
UXI7T, 20124FTH12H, [l
(13) Hagiwara K, Ogata K, Hironaga N,
Shigeto H, Tobimatsu S: How does the
brain represent vibrotactile temporal
structure? An SEF study. Biomag 2012,
Paris, Aug. 29, 2012

(14) INE = HFRIRBE DD DY — v

E L COMMRY. H50E H AR ZREE
8 (BEMED) 20124E9H 28H, HLIL.

(15) Jefgsav, HEtEAr, BOKRCA, PrmfE, &
A= U X DHWRFO IEE): IMBEEIC K 2
Frat. BE31E B AR LER SRS, 201245114 3
A. fEkE.

(16) ProvfliEe, WEtEAr, SLRkS: T, Ring —:
BhattacharyyaEEf 2 F\ 7= BRERE 0 R 1 BEE 5




DRGSR OfEMT. FE311E] B RIS LA,

20124F11H3H

(A7) WA = B LHEZ SR e

P T 7 a—F. E31E A AL
F (URTY T L) 20124E11H4H

(XEF) 6

(1) Kamio Y, Tobimatsu S, Fukui H:

Developmental disorders. In J. Decety,
J. Cacioppo (eds.), The Handbook of
Social Neuroscience, Oxford
University Press, pp. 848-858, Oxford,
2010.

(2) Yamasaki T, Tobimatsu S: Motion

perception in healthy humans and
cognitive disorders. In: Jinglong Wu
(ed), Early Detection and
Rehabilitation Technologies for
Dementia: Neuroscience and Biological
Applications. pp. 156-161, 2011, IGI
Global, Pennsylvania, USA.

(3) Yamasaki T, Fujita T, Kamio Y,

Tobimatsu S: Motion perception in
autism spectrum disorder. In AM.
Columbus (ed.), Advances in Psychology
Research, Vol, 82, Nova Science
Publishers, Inc, pp. 197-211, USA,
2012.

(4) Yamasaki T, Fujita T, Kamio Y,

Tobimatsu S: Electrophysiological
assessment of the human visual system.
In: Harris JM, Scott J, eds
Neuroscience Research Progress,
Visual Cortex: Anatomy, Functions and
Injuries. Nova Science Publishers, Inc,
pp. 37-67, New York, 2012

(5) Yamasaki T, Muranaka H, Kaseda Y,

Mimori Y, Tobimatsu S: Understanding
the Pathophysiology of Alzheimer’ s
Disease and Mild Cognitive Impairment:
A Mini Review on fMRI and ERP Studies
Neurology Research International,
Volume 2012, Article ID 719056,
doi:10.1155/2012/719056. 1-10

(6) Yamasaki T, Takahashi H, Fujita T,

Kamio Y, Tobimatsu S: Electrophy—
siology of Visual and Auditory
Perception in Autism Spectrum
Disorders. In: The Comprehensive Guide
to Autism, Patel VB, Victor R. Preedy
VR, Martin CR (eds.), Springer,
Germany, in press.

(PESEIA PEHE]
Ok G 0 )

Py i
I
HEFIZ -
T -
Ea5
HFEEA B -
EINA DR -

ORI (G0 )

Py i
I
HEFIZE -
T -
CiSye
BSR4 H -
ENA DR

(£ Dfth)
AR B A

http://www. med. kyushu-u. ac. jp/neurophy/

6. WFZEHHA

(D) W RERE

Ry 44 = (TOBIMATSU SHOZO)
JUNRE: « RFPEEF9EpE - 2%
W98 %5 40164008

(2) 9oy

M FEAF (NAKAJIMA YOSHITAKA)

PR « REFBESAMT TR SERE - Bid%

WFIEE TS 90127267

I fl—  (HAGIWARA KOICHI)
W98 %5 00585888
JUNRE: « REFBEE R - Bh#

#J7 Bsth (OGATA KATSUYA)
TJUNRE: « REFBEE I ZERE - Bh#L
e 5« 50380613

HEiE @ (SHIGETOU HIROSHI)
JUNREEIRRE - G
9% 5 : 50335965

EJF S (UEHARA TAIRA)
e E &= 30631585
JUNR SRR - Bh#

(3) HEEHF TR
L



