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=
A
BT

EELiE2)
B

R RE Q) BT AT S

o

z**

bﬂbh@ﬁﬁ@v PN afaz—vavid, FELTCEEILIIEILY

nTtws, &

DEBHBICB TR, 7u-2HORRLR, BAUFEROKTHHEECHFES 5 NEHILES
i ':E?J 2, BRRHCERRUEZ SO TR EEZONTER, b MBI 2REDOMRERY

Wk & D, HENZEERIEECmAT, Ik

BREHNEIC BT 2 ERD 2 AR O N,

BTHESOBENEEI->OH 2, B THHEEONBER, SHELEFHCEET IRELF
BOBEOBBICEE2BHERLT L L LI, BroERBROELIcAEN 28 %2iE- T

FhDTRBVREEIONS,

FmDm R Ta-h B, B, 25—

c a0y e VAT A, B

Ui

TFLIEL 2 BMEMICHEL DL, W5~6TFH
FHICERFOHEAESHER L 2L &N 3 (Schick &
Toth, 1993), Z DHE_RAHFITD L b AT 400 FERTI
HERL, ERL L TRZEMALIRD D 23%) 250 F4E
BEZELLNTWE, L2 LEEREOEE»S, B
ERWDRITCREERIN TRk LEES R
TWwd, Z0%, W50 TEERTHOBEZERY
EULTw3D, YO FRICET 2ERH (archaic
Homo sapiens) DH¥RE ¢, £ 150 FEEF EZ2EL T
%, T @ archaic Homo sapiens &, # L F /o8P —
T EOEAR LR, WESBMICEBEL, BB
R B FENERE & L C OWHEERE « TR Z LB
Mmeh, ZOBRRETIZ, FECRIBEOLOT
H o7z EHEME LTV % (Dingwall, 1979), L L 2D
BRIOAFFREHMCETEL L, REObhbR
Homo sapiens sapiens <2272 DRI L 2 BEEEER L O

EREOEERE O L S 2% ) (Lieberman, 1991),
BALDPDEEOREDTBETH 27D TR RWES
AMPEBZOENTWS, ZLTC, ZOX)REEDE
LIRS 2T, FRHRRLELLAEDDEER
sz (K1),

. ERATRIORAEE

bt FOEEERIE, 1861 FEIC7 IV ADHMER
Broca (1824~1880) 23R % L T LAE, EAEBROBTH
GAER [ 7w — » B, Brodmann area (BA) 44/45] »55&8)
HEEE, X5 IT131874 4 D C. Wernicke (1848~
1905) I &k b, EMEFEOHM EUER (T =y
TE) D, BEMEENLE L TEBEINCE R, 20
BOWERICL Y, Tu—hBFofiEr LT, SEKH
Kb zoH%6Y, BHEEE, &4 HEOLELY
DRI S 2 ic T 7 (Wise et al, 1991 5
Salimelin et al, 1994 ; Stromswold et al, 1996), — 77,
Dl zy yBOMEE L U CEEDEIRNE, HEo

2003 4 7.8 25 A&AE
* Evolution of language area.

“* E A

EHEVNE)T—vavey s —BESERABEMENRERNEENRE (F359-8555 FTR™MILA

4-1) Nobuyuki NisHiTant * Cognitive Functions Section, Department of Rehabilitation for Sensory Functions, Research In-
stitute, National Rehabilitation Center for Persons with Disabilities, 4~1 Namiki, Tokorozawa-shi, Saitama 359-8555, Japan.
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Prosimians New World Monkeys

Gibbons Orangutans Gorillas
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Humans

% Old world monkeys f %

Chimpanzees

=% Proconsul
> 74

10
20
30
AegyptopitheCUS

40 \ ' -
50 N’

X Early primate
60 BAE

Slvaplthecus

Australopithecus

B 1 2Rl (Schick & Toth 1993 & hH &%)

TR EASEE S i LT W B (Demonet et al,
w%'mmmmlwwhcngiﬁ BEEE L 7= 4higic
BT 20T Rt L5, FEMizbELSHE N
Fous, LT, O @ﬁﬂm&” I%Tﬁﬁﬂibi, t LD
WIS BV T, [EFORE L B IEREEE & Aol
BILESIDOTHA I N, SEWMEELE PIEE T2
DART T, ZORFDEFOMEEIZ 2L ELDT
HoT=DTHAI b, ZNEEFZENICFHTE Z L
THRETIE S 0%, RIEOIFSEHERICHEET 2R
M, ZOFERENZEZTINTHE LI TH S,
. #ilc/agsEmMREosmE» S

HEDY =Y vl asazh—a ViELord
12, b MISEERICMACIFEEEmR AL Ty
%, % T Nishitani & Hari 4, EE L IZMERLFE
%n@@)ra“ BEFIGREBL 2568, RolikES 2

OWEEITHIIBE, ZOBRICBE T 2 g5 15E)
AL &, 2 ORI W THE S 242 L 7+ (Nishi-

tani & Hari, 2000), Z DR TIX, MEIBREZEAD
WEEORENEE L, ZWmb-oTEHET2MEL
TET 5 s‘uﬁ@)ﬂ’r* 79, WhaFciz, 200EOH

B, RFEIC L BHEIL, d*’)%\ni{&'f"?’—‘l'l 5N R— 21
ot%ﬁﬁ%@aﬂmjbf’r- T (ET) LIERE L,

RE S U I HBRE HsBRINSE & 18 5 TR ¥ 2 IR

A E L, MEDIOFHIZT>7%, M2, —A®
WiERE OBHERE CORIER 2R LT 5, Bk

DR L H #9350 2 ) BRI, BREID TFET)J?? SRR
Roohnt, Kic7e—»8, e o—Fer 4
1%, Brodmann area (BA) 44], & 5ICEMESTY, %
LTSI 100 2 ) BENTENERYINEET
LODRRD S, EEEOFEIROIER) X, HELET
BRI B LCTOLRO S, OGRS, {L.U)J{EZ
'fé‘?::kiow LEBETH -, EBE L B
BT, OEEIEG & 2 oG iﬁﬂﬁ%(
Ho 7’:o S5 7 a—A0 L ERESTT I, (LS
BT, EEEICB O THEREICRE EHL T
W5z <‘:75>U)-J%7§ Wiz, CV)'{J':" X, 7o—»58
BT OBMIC B B REETRL T2 0 &L#
A bz,

Kz, 7ua—AWLEHTO 0L ) RGN, %

BOBEOME, EIFECEWTORLRDOENED
DEDPEWE ST I, UERkos2ELE
A - O BRI 5 % 3‘:‘=:J:L ZOME, B, 251
TR CUENAR 2 IR E B S8R T 2 (9217) S
TONILE 2 5 leh_ L 7z (Nishitani & Hari, 2002),
M3 K&, FREICH W IR0 BAg 3 5 R T,
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2 BN R

REE DM B 12—

WG D I 5 T )

BROL & BB DK E X DIGHIINZE(L (Nishitnai & Hari 2000 & b &%)

FEBIUTRR, ThWIFNSERREE R, BLU
Wi OERRTH 2, PREINEL L THAVWEEER
ThHB, WHREIIE, RFROBMCOEMIREESRL
Tw3Y, LROEENBEOOERIRTSH 20ED
REIAZT > TRy, B, BIGEER TOEDNI,
STAERRE S, EMEEE, THIES, 7e—s% (£
12 BA44, —EF BA45), # L T—XEBFONICEED
BN, ZOBBIE, 220-250 S URTHoR, O
T a— Al —RESTOEENMOERR, Fi
DR - BIMDBE LD b, DBEDZNDHDS, 30-40
= ) B4 o 72 (Nishitani & Hari, 2000, 2002), = D
3, 7o—A% LR O & OEENFE L
DENRERTEETHLILETBRTELDOTH
b, —7/, WRL LTERL AP0 OEOHEERE
TR, BEOBHROBE, Bt AgcEBREes
TREHREL, R & THEIER B R &
N0 LT, ZNUBEOMBMTCRERLREE%
Rleho7, B3FHER, E¥¥7o—-»2BEI 05
BRI E T 2, BELBEEEETOERR
EoBFEERLTwS, Zhicksd, FARL-ER
LRI, OERROR L 2BEEEOHEICE T
HDLHOMNETLTWAEE LA, BT
=2 BRI OEEROEEIUSTERH L TwB I
P& AT e o, FUSDVETSR OBEIEREIZ BT

IR

i, bOFELHEL, FRICEFR7To-HFE &
CHEBOMEBHMCOBEIEAEL T, WiFno
BREICBWT Y, ERBTIE, SEAAREL OERIR
29 2D ) 23, EFB/ATELZICKT 3
K DEMT, AR oW OEAZ DD 7, Tl
HIROEEG & DETOERRBOLH, FEERIC X
ZIEMREOEEERZD SN h 1,
FROTRICHN T 2 B, B OBETICE W T Y,
R B W T OERIROBE, BIEE g0
FERHIR X 17 (Nishitani & Hari, 2001), & & I AARE
7% (Japanese Sign Language : JSL) & 7 X U 7% F 3
(American Sign Language : ASL) ® 2 nZFNMHE O F
T SFIRL 7 FHEFRERNME L, PELMS LW
@I E & ISLO A% M5 H AR NI E (Japanese
signer : JSYICERL, ZOMELBEHEECEY 2
RO TEBYE LK L 7z, ]S A8 JSL % 815, BT 255
&, TR T — 5 LEETOFBREL, £
IZ ASL 2§ B I5E- PRI DBA T, A¥HOM
L DEBEINERE TH o, IOMER T -3 T
BERNTIC B ZWAEROBRESL 2 TE T2 b DT
b3,

PED LS 7 u—hW0iEet, SEPzhzR
B 5 REEROME, BE LUETTROLNDS
TR, MEBRCBLTHLERCED sk
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aTES

Left Hemisphere

-+ 2003 4 10 A

Right Hemisphere

4« p<0.05

Source Strengths (nAm)

*

1

(Mean + S.E.M.)

Inf Frontal] «
1 T

Obs

3 UBIBINOBIEE, UGS, BXUE SO ERIREER L -
MBOUIGTEEI DR & S
Occ  Occipital cortex, STS:

(Nishitani & Hari 2002 & b &%),

(Nishitani & Hari, 2003b), X 4 I%, §&%, b—v, X
SIEAHMEE, BIL 2546 L ,% % PRl I T

oL, EBEL LCEREERT 286070 -2 B0
W35 1E B %, Minimum Current Estimates (Uutela et al,
1999) % mwamthmcﬁaomﬁ@%Wk;U
KR BT, 7o —2 528 (BB L T 3
DD B, JAUSHLT, F—rvEIURHMER
LT, BEXDEHbOD, B, HEiicBwy
T70—ATOEHH»RD S nf, 2 THBREVD
iE, TOb—PRHIFICRT 2 EIRPEATE

Z DX HIGEITAEDS, BEOZFNICIRT JT’"P
HiZBLTWE I ETH B, uﬂ%@f}ﬂiﬂ%ﬁi—j@* §if
R MRI HifR LI BET 2 &, FBEICWT 3 E B
1370 — AR ES (BA4S) THEIOIHLT, b—
VRREE TR, Te—ABF0%TE (BA4) TH

B3 EDPHSMIIRo T,
I, & METREASE (BA44) &=AF
(BA45)
b PR THEEDFER (BA4) & = A5 (BA4S)

OMIEESIIRL D Z L HLMIINTWS, T
Hb, BAIIH 5 BOMMAEME®S CEEL, 20

ERICAE T 2 EEEIN BN O 2 UL L Tw
%@kﬁL , BA4S TR Z0DMHiEPhv, 561
Z 0 BA44 OHINBFEEE L, 5OV RITEEEE F5 $Hs & MBIL
T3 I EMRINTWS (Matelli & Luppino, 1997 5
Petrides & Pandya, 1994 ; Rizzolatti & Arbib, 1998 ;

Rizzolatti et al, 2001 ; Tomaiuolo et al, 1999),

Imit

Exec Obs
E:] Verbal l:] Nonverbal
GEICET BT R & i TR

Imit Exec

superior temporal sulcus, IPL ! Inferior parietal lobule, M1 : Primary motor cortex

FUZ, TOBTEIEHERD BA44 & BA4S DHEAEDHE
W%, Nishitani i394 7 2 v 7 R IEDEEE
T, MR LEDERH ORI E IR W ITET 5 2
& CTHE 5 9042 U 7= (Nishitani, 2003a, 2003¢), Z DECHR
KBTI, BFELEDLFEOWIR & T THE -
H#E e FHEOMROBEEEFIIC A, ZhenBE
RN AEREE LA, 2tk B, MIEE LTHY:
D R LOFEEDQRE - BT, SEMEE
FCBAfR7 <, BA44 &£ BA4S T, o) YEAYHEL
7»7%V@é%§@ﬁ%#ﬁ#kLﬁtcwa®
s, 50 BAS TREFBILMEEZ RFREOM
% fETE, FE R B OB - B
~_T, VyBLUI L T7F v EAEWEONE
MITE L T2z xt LT, BA44 TIZFEORIRIC
BfR A <, BIZE, SWEECHDERICEL T
W3 I EMPES LI o, F A BEE LB L DR
TiE, INETOMNBSHEORE L FRIC, MiKF
BOEREER IR {, BA44 L BA4S kBT,
ﬁm#&%'ﬁﬁwﬁﬁaﬁﬁ%%btoutwﬁﬁ

i, AR ELEENYIC B B BA44 & BA45 iE, HERERY
KHBLRBIEETRLALOTHS,

v, %I -

f-=13
FEiCa

e Rl W

==
=T

FMCBT BRABEOMBIFEH B oIS ENTY
%, Rizzolatti 5 (1996) & vwwmmﬁﬁmstﬂ
WWﬁ,vwEEWM%mbrwéatwﬂﬁ
VW EEIIMA mmﬁw%b%bmﬁ®$®ﬁ¢
iToTw30% ffEu LTwaEZICHLIEHTAIL
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M 4 3HHOE GEE, b+—>, RWHA

i) DULIN, #

B 34T B 70— S WFOIEE)

Minimum Current Estimates & & O KT8 15Eh % FTH40i L 72 & @ (Nishitani & Hari 2003b
& H®E),

Monkey

Human

5 YLkt b ONimEHE I
BN F5ITE T u—A0 (200 T BA44) & IANEREESANGEL L T 2,

EHOMC LT, 2O FSICHET 5= 2 — 1 VR,
MEDBERZEBL TV L E, Hi-hdbH SR
DHEERToTLEDPDIIERHTE L5, 2
S—"Za—0Y ¥ A5 b (Mirror Neuron System :
MNS) & UREINF, T DH NI T B EEAEaR D IE
BCBE T B 30, RREORESRa Ny, Z
LTCZDE M MNS OEHEEIE, —EDWRILG 7o —
AIEB L O—FETY (Fadiga et al, 1995 ; Hari et al,
1998 ; Nishitani & Hari, 2000, 2001, 2002, 2003b) = & 3
DTV EELLN TS, —F, ADIEHE
BETFc BESPME MR 3 &, FALOFERFLOEIE)
(T EDMBEANTY S (Preuss et al, 1996), 2D &9
i, MR GRS E ABERIL T3 2 LITIAT,
YA LRI MBI ZEBIFEDOR RS, F
F5fEf L & b 7o — A5, K BA4 DRI TIE

BPEEIONEDTH B,

V. Eh 25— Za—~0Ov -
JO—hHE

FROEDY = AF v —OBE, BHIUCBEL 7
TEE) & SREMAE, FERE OBERV { oh DR HE
FILL03EFEING, LU 2k 5, v aTEEES Fs
THHA~DERHMIZ LD, FHEPOBEOH ENERS
1% (Preuss et al, 1996), & 2 {2, /L BTBELEN F5 48
e e 7 u—Alhg, BRSNS & OB
W AHEIERGZ T & % (Matelli & Luppino, 1997 ; Petrides &
Pandya, 1994 ; Rizzolatti & Arhib, 1998 ; Rizzolatti et
al, 2001 ; Tomaiuolo et al, 1999), # 3 iz, 2 (FMMAH
WEEVZOMBMOFHEEZEAL L T2 L E,
TELFARCE I EBROeNB LI, To—2

(l

AFLE
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U5 (3 S EBHIR TH 2 DA TR, WHa LFIHFOH
PRV EE) L TIEIIT % (Gallese et al, 1996), £ 4 1214,
IR D LAFZOBREBEREE o NG, ZOEA,
EZFEB 20RO 20T 20T EHE LV
(Iverson & Goldin-Meadow, 1998), L -IZEFEHIZE »
T, WEEPLEL Tw 2 & SR L AF0m)
Bl L, FEICBEDORWENIEITHETH S & v
3 (Mayberry & Jaques, 1998), 2416 OEHEL, 70—
AW EOERFHRODEORBLIF T2 LEL LN
5,

Z T Cantalupo & Hopkins & (2001) 23, HEbkd 2
Wz WE L T 3, SEEMERRICE T 2 gD
SR e B AL TEDS, e 8 B9 500 T EERT O great
apes ICEEICERS o, b FOMELO@ER TIfE—HBIL
FbDTRHEVERILDOTHE, TOBAM DESR
A3, great apes DFEFICHED Bk ) DAl & B
LTwzopbmitiay, LT, &I o
Homo sapiens sapiens D E BRI X 7 L DL
haZlichky, BTHETOMBEZERESN
ZDOFEE BALS DIEKD b7 6 3N/ DTHB ) L%
BLTw3, JOPEFRIE, BAM ORIEEGSS, =
ooy a VEEREOEL DR TR OB E &
OTWIET D, bNbNOEREZKTILOTH
bo

b FOBERPHREOEEIR, atayr—svard
EROE 1B TH B LELNS, NRIZKAR
DNROEER EF RTHEET S, ZTO/BR, ek
BICRS ZEDTERGEMZERL T b MG,
EZBLOUEDOBRT AL IATHMTE I LA
FHRETH>TH, BHELHELUL Z &M TES, ID
£ 912 MNS &, {bAOBMEDORIE I & 2 BN % HE
TEDDOEMR AR b%, Tu—ABWEEEIC
LTHELTw3DO TRV EEZLNE, ZLT
MNS 2 & b, 3E&) - BifRIcE-T Ay e —Y 0% bl
EFZID OB SN, ERRELTVWEA
W7raxA () 2NL<C, Y=Yyl -23iaz
Fr—varviBEIIlLTERbotELOND
(Mataric & Pomplum, 1998), & 6 i &R 5,
Homo sapiens sapiens 3R £ oL 0 @R T, 2
oz —varo—FRELTEBZERL, 20
P LRRERRELL, FLTRELZORE2E-T
WEON, Ta—-ABThHD, F7: BAM TIELRLD
EEZBZDTH B,

BHbOic

£ METHTEOREOMRIETE, EEEOLE

iz 2w TiliR, b MIERICE T 2bHE L DBIR
Moo, BEIC L 2 BBHGHO PR LA L 1,
Z DEEEOPIRIGE TIEEICHFET 508, B
JEE D, BT REEOREAE, BRI E
TRl BT UADTER - BHE, BLUBIEICE
NAHEROBEEZHEH> TVROTRAVREELIGN
Too ERZOBREERESZOBEAOE MLEFE
L, BiEDBfie@ L, Fih ALl Lt
THERE DL ERLTE LD TR EELLN
7o

X W

1) Cantalupo C, Hopkins WD @ Asymmetric Broca’s area in
great apes. Nature 414 @ 505, 2001
2) Demonet JE Chollet E Ramsay S, Cardebat D, Nespou-
lous JL, Wise R, Rascol A, Frackowiak R : The anatomy
of phonological and semantic processing in normal
subjects, Brain 115 : 1753-1768, 1992
3) Dingwall WO : The evolution of human communication
systems. In Studies in Neruolinguisitics, Vol 4, eds by
Whitaler H, Whitaker HA, Academic Press, New York,
1979
4) Fadiga L, Fogassi L, Pavesi G, Rizzolatti G : Motor facili-
tation during action observation : A magnetic stimulation
study. J Neurophysiol 73 : 2608-2611, 1995
5) Fitch RH, Miller S, Tallal P : Neurobiology of speech
perception. Annu Rev Neurosci 20 : 331-353, 1997
6) Gallese V, Fadiga L, Fogassi L, Rizzolatti G @ Action
recognition in the premotor cortex. Brain 119 @ 593-609,
1996
7) Hari R, Forss N, Avikainen S, Kirveskari E, Salenius S,
Rizzolatti G © Activation of human primary motor cortex
during action observation ! A neuromagnetic study. Proc
Nat! Acad Sci USA 95 : 15061-15055, 1998
8) Hari R, Nishitani N : From viewing of movements to
understanding and imitation of other person’s acts:
MEG studies of the human mirror-neuron system.
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9) Iverson JM, Goldin-Meadow S: Why people gesture
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10) Liberman P : Uniquely human. The evolution of speech,
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Evolution of language area
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Cognitive Functions Section, Department of Rehabilitation for Sensory Functions, Research Institute, National
Rehabilitation Center for Persons with Disabilities, 4-1 Namiki, Tokovozawa-shi, Saitama 359-8555, Japan.

We establish daily social-communication, mainly with language, in addition to non-verbal information such as
facial expression and gesture. As for the language function of human, since Broca’s area was discovered, “motor
language field” located in the infero~posterior frontal area has been considered to play an important role in verbal
expression. Recent neuroscience researches have shown the interesting knowledge in the non-verbal processing
and the function of the infero-posterior frontal area has been reconsidered. It is suggested that the precursor of
Broca’s area has played a crucial role in understanding facial expression and hand gestures in relation to language
and speech, and had an essential role in the human evolution of the inter-individual communication.
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