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(Abstract)

Purpose of this study;
‘We may find the relation between sensing organs and our brain through the evolution and development in human. Our five
senses are considerable to integrate their sensual information in the associated area in human brain. Richard C. Cytowic
have shown an actual existence for “Synesthesia” and their characteristic type. From this investigation, we get the important
hint of the study of integration mechanism between the various complex senses in human brain.

Experiments using MEG and fMR;
In this study we have tried to measure the human senses using magnetoencephalography(MEG) and functional magnetic
resonance imaging(fMRI). The first experiment is the study of the complex sensing mechanism between vision and audition.
We used visual-spatial/audio-spatial task in this MEG experiment, and analyzed the effects on the selective attention for
audio/visual task. From the results we found the effects of modification on neural activities in the higher visual area by the
selective attention. On the other hand, the second complex sensing study between olfaction and taste was done using MEG
and fMRI. From odd-ball paradigm we get source localization for the cognitive response evoked by the odorant pulse
stimulation. And also from taste experiment the second neural center was found in the orbito-fiontal area with the late
latency about 1150ms.. The common active brain areas were found both taste stimuli and olfactory stimuli by using fMRI
experiment.

Future development of this study;
Recently, E.T. Rolls showed an integration model, such as “Gate theory for five sensing mechanism”. We will study the
development of new measurements and more effective techniques of the analysis for integration of sensing mechanism in

human brain.

(Keywords)

integration of sensing, evolution of brain, Synesthesia, MEG functional MRI, attention, cognition, five senses

B3IV DR DORE

At it

e

THNRE « KL« TARTER) - AT 4 TV 2T La— 2
T263-8522 THERTHEMRBRXIVENT 1-33  THERFR AT LFoeR
FAX: 043-290-3263
E-mail: tonoike@faculty.chiba-u.jp

1. FER

N RERVE L) ORRIE, Aot ke
FAEDIEFE)SB>THD &, TP L & 3
EOFNZEDIGEORGREE RD Z LN TE 5. filz
X, B OT A—3Th, BRCAEEESE L
MAEE L, £ VEREW ClIRERARISE R
D, ZOREDRESI DN (B A TR 5
) EREIIVTODER A HDTND Z ERH B
Lo TG, ZiUS, AnVEMEHEF AR L
TN TR TR AR B 7 Mileh C B/ B 240
STNAHZ EZRLTWA. £7-, EWIOR6HHER
1L, ZAUSEIS U U TR A f b 2D S
ICHFRS A 720 DIFHRAERERE & L C, #baT
TEELDEEZOND. For DTEK @R« JEE: -
MR « R « (MU ORI, ZHUE TR
BRI EORIFEN D, FENDRGT 2 THE
2 DITER TR, FRGEARAE LT, Kk
BRI EFI L DI, DX DAMERT LR
SN, BENERESND Z EZALNCLTEZ
ShliE, ZIFE TOWRSFETIY, F2TUERIORE
TN & Z TR X, EBOE S
F O SID D E TN L C X7~
LEZDTHAD.

LU s, FElOdm~5 L 97 [HERiRE |

Viva Origino 35 (2007) 110 - 115
(© 2007 by SSOEL Japan

(Synesthesia) 2SEHFHUZSRAEL TUVD &V FIR D
B3] ZOFEFL, ZHETOHNH, L7
BRLEFZEE T CIIBIESEI T 5 2 L3¢, &
7o, Fex DA OISR G2 IRPAHESR Tl
W ZWHNENZ [FIEFE AR L TODNIONT E, B
— D FRO A ZARBNAR > TN=D T, *
DEROEEEZ AT D Z ENTE A, 23U,
ZAVE CTONE T B 55w ED 8 5 D TIE
RN EEZ LS.

SIHTHY, AEBIRICEISR 2N L LT, Y)Y B
(isolation) AFZEFEL, —R, BFNT, Hifnb
MO G WO FmEE X S I A, LasL,
FO—I7T, HEATON CWDREER L2
720I, BRI 7oV FEBSEEZM7038 0 1Z/E 5
bDOLEZ NS, TORR, AEROFER7 6
PR 570 Y, BHEOHAERIE LTV DA
ERENDOAREZHASINTT L2 ENTERL AR
STNA.

iREED . JUREH (Synesthesia) DTFAEL ZD A
H =R LRBADFRRE

5olt, HIEDF O DOEEIER 2 FIRH R T
% BEGE) OFFLEOFERHALMNE o7 B
HIEFEOFFITIE, Bl [FEE L, FiT

-110 -


mailto:tonoike@faculty.chiba-u.jp
mailto:tonoike@faculty.chiba-u.jp

Viva Origino 35 (2007) 110 - 115

EIENTRZ, HOAFEOHENRTD] ) LH7p
BAETHD. ZOHEREHFRITERN R 20T
2L, BEENRDBIC UTED X 9 2R O#H%
REFSTNDEDOTHD. ZDLX ) I EoFE
TEIY, ANDRGE & RN OITERIELD R 1 =X LDA
B ORI — 2O LI a2 "R L TVD
D & L5 Table 1 13, Richard E. Cytowic (2~ TC
R SN SR OFERE A £ LT AR Ch D[1-3].
R E O ISB LOEL, Rz
D AN =X LD ORISR LTV,
UL, FIMNMOERE FIUBEARREROIRETR » b
T— I IMHEL WD ZE AR LTS, -, +
Ut MROREEDIMOE LR A= L D TH D
ZEERIRIORL WA, T7bb, MOETREIC
B 5 E COIRREEN COMIEIMAET H 2 &,
S BTN RS CREGEARRR IO A ER 2 7LD
NHZ LRy, HEEFITZING ORMEZD 5
ZENTEDLDTHD.

2. HELOBERICRONS B MMOES

Paul MacLean DZ3EIZ L5 & Fig. 1 1TRTEHIZ
Fox DRIPALD#7R—EE, (limbic system — cortex)
2T DR & LT, 3 B LOmSREI 255
HTEMTEDN2] — &b IKIIIMNOR  HLSEH
IZH Y, TEHEEDMG (eptilian) EMHIN TS, €
HSHORK B O b AR INOEE S e E A
LTEBY, EWOAREN R IEEZA L TVD.

OB, HLoiE T Z OCHSEDOMN A BLY
L LT LTI L UMORTER R E < HEK
U7z, 2 BEOIFLIEE (paleomammalian) DR G
f&%: limbic system) Tdh 5. ZORKOESNE, B
HICHEE) B b L CHIsD T ELIEASHEAE L 72 RRL
Wl - BB LIS CTH DT80, Z ORMOE T
WRITTGR EFHIN TWDENLTH Y, BfEDOE k
DA LT BRIOINTH D, §Eo T DF 2 Bk
DORROBSEEIIFED T, FEZFIEDORMD
B2 i S 7- b D TH 5.

BI3FZHORML, b MSEELZZ El2Xk > CH)
BOF TR HFIE LMD TH Y, PNERONZE
B0&< £91Z, SHITH LWIMAYMANC R < %
E b L CEZHIFEOMN (heomammalian) C
BB, ZORMOENIL, I, HEE ST T
WDELTH Y, & MIFRREEAFF 721D T
HD. WEOBERET, Z OFRE OISR
LTIELTWA. Fads, WAL ZHRET
X500, FIZOFEIFHOM FiEE) DL

DFR—REOEM
(Paul MacLean 1949 [Z&k5%98)

S AR

maminalian

NEOMAMMALﬁqN

Fig. 1 The structure of human brain was developed
through an evolution
HELOFRIZ OIS b MikoOREE

(Richard E.Cytowic & 0 51, —Hihm)

TR EROFHAER) M T CNDN L TH D,
Z DOIGENL CORGE ORISR, Fox HNls, HE L
TWBDENETNDERZED LD THD.

ZD X HITHAx DN, LR Z R TR S
Ni=Z DX 57 B A /T DM CTHH Z &
ESEZ T, BT ARGE DR AT DL TR D
SR L EER AT o7

3. EROEHE

Foxld, £F v 1D SQUID FE 12435 ik
RGPS (MG L FEIN TV D) 2T, @
ORI 2 B >—fi% D N B S 5 S5
FITA 72 b oA U A 2 FRR BRI 2 39 2 gl

(MEG) ZEBREAT-7- [4]. Fig 2 (ZFkex H3FEERICH
V2122 F LD SQUID 3514 5 4 HE
et (FEXEWNRAFRTEE Y % —,
Neuromag-122) DHEEDEE L Z DG E 7~

ZOMZETIY, #E TR 0TERD L H I
JERREEBNZ T D DT, BEORE AR
RIS 2 FEBREAT, T ORFORM A ZFHA «
T HIIC A T T2, 2Dk 5 7R
L, F7EBV D7 BIETHITE AL HEE S
VCUVRUNREETH 5.

AFRLTIE, LATO & ) 7R i okt
T HIEE (attention) DXYEIDHIFESI5], 8%06], ¥
L OMMRI SBR[ 7] & 2 5 DT &1 T 7.

A type of complex senses and populations in synesthesia
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Table 1
Graphemes = color 69%
Phonemes — color 11%
Time units = color 23%
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Sight —> Taste 2%
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Fig.3 MEG study of selective attention for audio/visual simultaneous stimuli
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Fig.7 Source localization for the cognitive P300m response on the odd-ball experiment evoked by odorant pulse stimulation

(Estimated area : superior temporal region)
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Fig. 8 Estimation of a source of the second MEG
taste response in the brain for the stimulation of
Sucrose (Peak latency : about 1150ms)
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