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1. ROREE : FEZFN, WENAED S

1) EMDORBIIESICRZE

v N OBEAE GH) L, MoOMAEICE 2 A Bk X, Jerison” 251973 FEICE R L 72
iifbig%k (encephalization quotient, EQ) & W) MM 5. MOES LMEEL2S, X [EQ] = [
x HoER] + FE]Y? THIHSN2ETHL. A TDEQ % 1 L3 2HMAS—HWT, E2EHO
EQIE, ¥~V AI1E0.5 A X131.2, 7I9131.8, F/80T—=132.2~25 NYFI7A4)NVA1E5.3, |
X7.4~78Th%. EQIX, TOREICAESTMORE ZIZHRTEDLS HWVRKEWRHZFF> TV B D
AL TS, 72720, TAPELITIERBEOHIETH 5 & v ) BB 2B mEZ L st
KT LHEMLLTEZSE, L MNIXTAD IS RBREEOHELZ > TWEEEZLND. £H9ThLL
FOERMEBEDETFT L E LTI AZMFIDIE, WEEPRELBXLEEELCLED.

2) BIIEETFLVIRERT

KIS, BIETIEEITHAIN? b bEF Uy V=134 700 HAERNIZHBEOMIE L S50, Fh?
No#ELE &1 F7-. WEL, BETFOHEERINERE CEDRVA (1.2%), Br/zbR, MoKE &,
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IS LTWwa I 2 RoF72Y. 8612, b MERMREHAH L T RETFHEOLE LS, 5
DZ2—0ryRT7AMIYA MIBWTEHDP LA LTz BETFOHEMETIERVA, #HEZTF7ZITT
%<, BEERDSE P OMOIEICHES LTV OIERMEN 2,
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L, KHiIFE% (magnocellular system, M) & /IMilifd-% (parvocellular system, P) (2 & 1) dGFAGIZALEL S
Tz (DYY. Tk, MAIXLGN o k#MllE (magnocellular layers) # #&H LT 1 kHLHEF
(V1) @ 4C a I35 L, BHTHESE O 5 EEE (V5/MT) ICE 2 B HREEREMET 5. MAITH
CHEAR, BB, STAHICEETH L. —F, PRI LGN o/NMillfalZE (parvocellular layers) ##H L T
V1D 4CBREIZHST L, THEESHO 4 KUEE (V4) ICE2BEMWER2HE S 2. PRSP WE
HEHL E Ea Fl 5. S0k KTy N COHEET S, Livingstone & Hubel® 1, 7k & &0
L) IR EOIR N TRV T L SHEIC L TR OEE 2 { 37L&, b M THEBIHC AR R
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FCOMREEZHERTES (K29, v b oHBEROZEBIMEIETMEE L LT3, HEFREN (visual
evoked potentials, VEP), 5B #E N (event-related potentials, ERP), I A~ v FEMEN (mismatch
negativity, MMN) 72 EA3281F 515689 A2 2012 0.1 FET, FREFREZRNTE V7S,
PRIZHT 5 XA MARICHTALYREVIHEI AT L2 5 T05,
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DFHEAG o 72 DIEITED Z & Tdh 5. HE - MIEEIEO LN & 5 FsER N A H 5 2
X % Kanwisher 5 (1997)10 (3845 L 7=, M CT, Cohen & (2000)'" 13 CE DB ML IER 121X, A
SHEIBHZEDERI E 2 5 2 L 2R L, SRR IRGEIER & A7z, BRI MHHARE, Wb L
IR OHIELE R MIAEE DIFE THA L, EEMTIRALREBAIEATRIBE N TS, —FIICIE,
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Rt EN D, 7o, MIEHEEE 4Hz 12 X 2 5EHIREER VEP 58433 2 (o). BRMEEOEME B) &5
% (C) or%iE aﬁﬂﬁé i, RS, ce—L Y NEBINEHATH L. HEEEERT S L NI70 A
s (HAEAL) f;aﬁzé N5 (a). FHISH] &G RIERMER S (270-390 ms, &M CH F L7z i0)
FFAERINCELES 5. — ), BRI T Bk 5 & N170 A3 MBER (FEMEA) CTidésnsd (b). 7k
S O(HO) B & Uk (OF )ﬁﬁ®ﬂﬂéﬁﬂﬂf I, BHIELRED S N2 N170, P200 25itsEsn s (C).
N170 i3 HO, OF & b ICrigk SN b 720, JEFRAEENZEA % K9 % 7%, P200 1% OF FRERa9 7% KIs T 5
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FoBREAEDT B L 727212, BHOGPEREMEDIGIZEI SNS Z EXRIEL TV D, FREORIITDN
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B3 SIS 2R Y ERORHHZ O E
12 %, % E@Ew(& H/R12Hz JIHO A% 53, 6 Hz T S ESIERUCHE T 5. —77, BT 12
Hz FE O & L pZRFEHATIMBL L 20y (CHK16) & ) —H#BeZ L CHIH).

EE TWNAFOREWENSEEMICEE L, #ET68 AEHoMARERMEEZZZ L, KEXL
ol RrEVHFEDFERE Zo77 LEMG OXH /80 F4E 0 F/R 12 Hz FAE RO (13062 1%
FE2FFET WD RBMGETH L. COREHREZOHFIE, V—F VidkeE O, Sz
) TELTADARERZRED RVIERD W, 2F ), B2 0RO CiER i (FE) &
ZHTAPADEIET 5 EAVRBE N F72 H/FREAE A CR & ) T b ”'“5"‘(&
DIRIFIED D ), BT EE L 525 b0 EZ 5N/ (3. MK TR/ F PR/ FEOMAE
b, VBRIV, MOEEE T, AR/ARSEIRIBEG, R/ FIIREBRE 20, ZEEOFRAH
BiTbis, Ky VRAEOEE S ADOIRBAM A I CHE L, [Chromatic sensitive epilepsy ] &9
B LA % Annals of Neurology 1285 L7210 2%, B EEE B W oSS O iR AEE
% VEP THiRf L7z, K7 EVHUEE /R 12Hz THOFWRELVHL o722 L0, s 2 E S
e EZHNDY . VI BEMEOMASDE THENNIZILL, VR THETH- 722 L1d, BEM

N/ BRSNS N LI 5. FFOFFIL 2012F00 > Ko F) Y Ey 7O T uE—-Y 3 v ¥
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2) BREVEIIEERFICEDZIDL

T WY NA <=9 (Alzheimer disease, AD) TIIHZEMFEHEEDDH 1), EKT-RLEHE I A OHEIH N
TriRElHmonTwaY ATERHEIC R L 22 REHR OB X (optic flow, OF) OMLERASTEAL L
TWLOTIE W eE 2, AD L BEZRMEESE (mild cognitive impairment, MCI), f&# v & TR
3% (horizontal movement, HO) & OF (25w C, VEP %l L7219, AD CTldf#mhs 12 <,
ﬁﬂﬁfﬁ%éﬂéNﬁO@kﬁﬁﬁﬁ%)tOF@&fﬁ%énémm<T£ﬁmﬁm%>@ﬁh#h
FLTWw/, —J, MCI TlMEH S 12T, P200 O ADFRMICER L Tz, 512, MCI
T OF Hl¥C X 2B 5B R IICEE SN D 7 89 & HEt Lf:2°> %i/z OBEFIH (HE, o
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—RBEIIRT 5 00 & LT, ARGEH A 2R L 7228 E & & st MCL CTlERRED 213 e Ao 72,
F7:, EHRO—RKEEFOKIEEL AT, FFICEIT R, BERNZHEEIEZ B354, MCI o
—RHEEBFIZIZME R W 2D o7z, EREERICHT 200 LT, Bz 5 2 JEHEEEO SO %
RIS, BOFRBITERZ C NITO 2SI L7z, L2 Lad s, BETEEL TB Y, HIBEZEIIT RIS
BEE 2 R 72, RICET - RGICHT AN E A7z e 2 A, B3 5 NIT0O I L7228, ARG I2x3
5 RIRC DO W T BB C Wz, BT TRBEIED R E SN D & SR N S 25, R4 TS0 2
N U, BEFIEEREC, B REHN L LT THL I LD s, MBS B RMAE L 52D, K413
FHTEZE AT SRR E ORI E 2 b, BEINDL Z NS, ®ZICOF 217o728 25, MCI
T P200 {BIESIENCTH Y, BEAA SN, T2, OF-VEP & MCI & % Sl %2 Skt & %
T L, EHIEERIIOBRE MBS H LI b h o720 ISR, S, bitbitd OF flMo K
8% BB ENMCIOBIICAERTIEZ VA EEZTWAD. BRI OF 4% v 72 VEP
2SAD 12X 5 MCLORMIBMNA A ~—H— L LTROEHTHL L EbN b,

3) BEAEIE IRV PNF—TH 5

HEEAXZ b 2 (autism spectrum disorder, ASD) &, &I I 2 =7 —3 3 v OWEE & PRE X
N/ AR ZATE R HER, HEIRNLEETH L. HFOELYBMT AL, KEZHMBTLZ L, M
FOREZRTITEH TAILEDRHEFETHLEEDNTWA. RREEH OIS N2 EHREEH ME
(high—functioning ASD, HF-ASD) (% < 137 A~V H —EfiEEE) 1B W, FOFEM o E 2 120
OBIEAS, ERP T L TE 4222, 2off2 o5 L, 1) HF-ASD TIRHEEHO [ B
BRI N DS, by TF Y CRERICEEN S 5%, 2) VI TO M REERIZEAS LTRSS, @il
BAD P RBEENSH L EHFMOTRENZNY . 3) B EMMOBERMEES T T, BHEICHT S
WERN B THELBORE RS ), ZAPHEMIIar—2 a v oOBEICESLTWE®. 4) OF
FHIASEIRMICEE XN T2 s, - (FHEENE) oRE?SH L. 5) VI BT 56
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Unlocking the Mysteries of the Human Brain

Shozo ToBmaTSsU

Department of Clinical Neurophysiology, Neurological Institute,
Graduate School of Medical Sciences, Kyushu University

Abstract

The neocortex of the human brain is highly developed compared with those of the other mammals.
For instance, the logarithm of human brain weight is non-linear to the logarithm of body weight.
Human has specialized brain areas that process the face and language. To unlock the complex
functions of the human brain, it is necessary to explore the human brain non-invasively. So far,
high-density electroencephalo-graphy (EEG), magnetoencephalography (MEG) and functional
magnetic resonance imaging (fMRI) are available in the field of Clinical Neurophysiology.

More than 25% of information from the real world is processed by the visual system. Human visual
system consists of multiple, parallel channels which process different information, and each channel
constitutes a set of sequential processes. There are two major visual streams ; The magnocellular (M)
and parvocellular (P) pathways. The M pathway is fast conducting and specialized for processing
transient information. Thus, the M pathway is most sensitive to stimuli with low spatial and high
temporal frequencies and provides information on motion and stereopsis. The P pathway is more
sensitive to higher spatial and lower temporal frequencies and processes color information and face
perception.

Once the functions of the parallel visual pathways are disrupted or modulated by the disease
pathology, higher cognitive functions are significantly altered. My interest is to solve the mystery of
the human brain with scientific approach. Thus, I have been studying the mechanisms of the
neuropsychiatric diseases. Accordingly, the possible pathophysiological mechanisms of chromatic
sensitive epilepsy, mild cognitive impairment and autism spectrum disorder have been established in
terms of the altered parallel visual processing.

Key words : Electrodiagnosis, Parallel visual pathways, Optimal visual stimuli, Evoked potentials,
Neuropsychiatric diseases



