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perception, and b) adult-infant social interactions than does adult-
directed speech (AD), and hence that ID contributes to subsequent
social and language development. However neural substrates that
may underlie these ID functions have not been examined. The
present study examined cerebral hemodynamic responses to ID in 48
infants (3-13 months of age) using near-infrared spectroscopy
(NIRS). Japanese sentences uttered by the infants own mothers and
by unfamiliar mothers were used to record activations in temporal
and frontal area separately. Increased activations were observed
predominantly in infants left and right temporal areas when they
listened to ID rather than to AD when both involved voices of their
own and unfamiliar mothers. In contrast, significantly greater
activations were observed in the frontal area when infants listened to
ID produced by their own mothers, not when ID arose from unfamiliar
mothers. Together, these findings suggest that: a) ID, but notadult
directed speech, increases cerebral activity in the temporal area of
infants whether produced by a familiar or unfamiliar voice; and b) ID
specific to the voice of an infant's own mother facilitates activity in the
frontal areas.

Notes

BE NRE=FERBER
BiRm

Genre

Journal Article




URL https://koara.lib.keio.ac.jp/xoonips/modules/xoonips/detail.php?koara
_id=AN00150430-00000121-0147

BRESBAZZMERV KRS NU(KOARA)ICEHEE N TWA IV TV NEFEER. ThThOEESE, 24FE
FHERAE/RETEICRBL., TOERFBHEEELCI > TREENTVET, SIALCHL> TR, EFEELEESTL
TIHRALEZ W,

The copyrights of content available on the KeiO Associated Repository of Academic resources (KOARA) belong to
the respective authors, academic societies, or publishers/issuers, and these rights are protected by the Japanese
Copyright Act. When quoting the content, please follow the Japanese copyright act.


http://www.tcpdf.org

# % B121 4%

— BB X

VAR 6% B 2L A 1S
B5-9 % I BG D et

—E I NI A AR B I AR e NG A 2

Cerebral Responses to Infant-directed Speech and
the Effect of Talker Familiarity

Nozomi Naoi, Yasuyo Minagawa, Ai Kobayashi,

Jun-Ichi Yamamoto, and Shozo Kojima

A number of behavioral studies suggest that infant-directed
speech (ID) plays a more important role in facilitating both: a)
speech perception, and b) adult-infant social interactions than
does adult-directed speech (AD), and hence that ID contributes
to subsequent social and language development. However
neural substrates that may underlie these ID functions have not
been examined. The present study examined cerebral
hemodynamic responses to ID in 48 infants (3—13 months of age)
using near-infrared spectroscopy (NIRS). Japanese sentences
uttered by the infants’ own mothers and by unfamiliar mothers
were used to record activations in temporal and frontal area sep-
arately. Increased activations were observed predominantly in in-
fants’ left and right temporal areas when they listened to ID
rather than to AD when both involved voices of their own and un-
familiar mothers. In contrast, significantly greater activations
were observed in the frontal area when infants listened to ID pro-
duced by their own mothers, not when ID arose from unfamiliar
mothers. Together, these findings suggest that: a) ID, but not

b BERBISUAE, ¢ HARI AR AMHIREUERS, CREST, ® BEERAR A2
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adult directed speech, increases cerebral activity in the temporal
area of infants whether produced by a familiar or unfamiliar
voice; and b) ID specific to the voice of an infant’s own mother fa-
cilitates activity in the frontal areas.

RN IICEE D 21 2BEDEE D 9211213 H 2 RFED 88 — v DZAL
DS, RANITEEDT 256 LT, ARINICE Yy F05Ew», Ev
FOLACIEDIRE (PGS TH D, Ty AP D TH D, HiEH
HRIED R W, 2 EDOREDIA 515 (Fernald & Simon, 1984; Snow
& Ferguson, 1977; Stern, Spieker, Barnett, & MacKain, 1983; Stern,
Spieker, & MacKain, 1982). 2D X 9 %, FLEVLITEED T 2 BRI
72 5% & WAL TS A (infant-directed speech) & 32 (Cooper & Aslin,
1990, 1994; Pegg, Werker, & McLeod, 1992; Werker & McLeod,
1989).

BAPIRIOE 72 & OFTEIERE 2 - O 22 e TR oK E,  FLUUE, RAICE
DB EEOER (BUT, MEAER &%) &L ONFLURE A 1%
2R 2 EANETIEMICHH S 22 > T 5 (Fernald, 1989; Pegg et
al, 1992; Werker & McLeod, 1989). & 512, FLUIZ, 6L Fo3tk
DBEFE I TRL, BEOBE&ICELTY, MNBAEH & e LT
R ZIET 2 2 Eh 6, WALEHIZEE L FOMHICh00 6 $iEEF S
N3 %9 Thb (Pegg et al, 1992; Werker & McLeod, 1989). A F.UA
FRANDFEIFIE, &% T 26 /645 (Cooper & Aslin, 1990) %3, &
DREIFTFES DI X > TEHL, B T7T~9 » Hizkw, ®HAR
BAEANOBEONA L, B 11 7 HURED & O LI & R 0Ny S 11
% L0 UFMOIENRY — v 2R THADEH 5 2 ERRRINTV S
(Hayashi, Tamekawa, & Kiritani, 2001).

WA, AFLIRE A DS, FLROSEEEC RUTITRIRICOWT, fTEHEER
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ZROIBHBMTbN TR 5. 206 OO MEAS S, NG 1L
FEPHi O HIL 2 e T 5 2 E DR X LTV b (Kemler Nelson, Hirsh-
Pasek, Jusczyk, & Cassidy, 1989; Thiessen, Hill, & Saffran, 2005). ¥
7o, MFREFICE VT, BEPRHFH SN THT IS 2 L2 E RIS
ot shs, BERDRES 2 08di LTS § 2 BRE R W REBLO - £ b 13,
At 6~12 » HOEHEMHBEN DN 2 EAVRRINTE D, RO
SHAERICE T 2 FLRE R O 2, AR OROSIERE 2 ET 2
TREMEDYVRIZ S 41T 5 (Kuhl et al, 1997; Liu, Kuhl, & Tsao, 2003).

MFLREFE DT DIEE I UTTRIRICO VT, SibS & o7
T T, HAthOFE L DB AR I TV 5, R E A I RA
e L CHRDOITEZGI L 2 EDREIN T3 (Cooper & Aslin,
1990, 1994; Fernald, & Simon, 1984; Pegg et al, 1992; Stern et al,,
1982; Werker & McLeod, 1989). %7z, FLULIE, MFLULE K L THf
JRNE LU CREZAR EDRY T 4 7382 /R§ 2 LI nT
\» % (Fernald, 1989; Werker & McLeod, 1989). Z#.6 QA A6, *F
FLIRE A, AR OREICE VT, 1) A RoFHARE, SRz
flEL, 2) tEAMHAMERZIEST 2, L) 2 208R2R>Z L2
EA5N5,

MFLIRE AR OEERICRET S5

RFLIRE DS, WA &L <, AROITEREZLE, X¥T4 7
siEEzy L, 351, HEASHELHZIGET 20 THIUL, ZhUC
Xt U 7 BHERE D 2D C 5 T EAMEII S 5 (JEIHE - 1A, 2007).
L2 L, SFFLYEE A ABE O M 12 D\ TR 2 AT 5 72 iFgR i A 2 o,
Dehaene-Lambertz, Dehaene, & Hertz-Pannier (2002) (34:%% 2~3 » H
OAINCEWT, AP AR Z AT AR U 7B & A T L 72l
BWE R L w3 HolGEE %, IMRI 2 HVCiE Lz, Z2offE, &
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DHER I N TR WSS L T 2 &, WEfT5M LTSt omigp:
B W TAMAEE TR E RIGEID R 6 Iz, F 7z, RN (Near In-
frared Spectroscopy; NIRS) Z i\ 7=#atic X > T, £ 2~5 HoPik
Bz B W, TR S UL E A 2 L v 2 56T, g
P, WFTRESE & R L €, AEMBHEEDIESE DS A 5 2 EAVREINT
W% (Pena et al, 2003). L2 L, 295 DffFtiE, AR & 7L
BRI 2 MBS D HB AT > T o,

AV XGRS, RERAE A & FLYE A HEHUR O S E) % Fhle U 7-1F
Z8131F & A v, Zangl & Mills (2007) 1%, ERP % Wi Ic &\
T, WEAGEDS WAL E S E X RAE R TR S nha, Ege r HRE
& 13 7 AW, AERRICH RIS SRR O B E 7 (N600~800) 2718 L
7o Fio, AR 13 7 VUL, BEEIGEICR L CASMEE & /E BTG R
12 IR W O B 1 BB A7 (N 200 ~ 400) % 758 L 72, Saito et al. (2006) 13,
NIRS %Z FHW 758 & > T, FEED, AoORHIC &k > TR YEED
WAL R & RS R Cit F R BEI L 72 & &, LY A S
BT, WA SAM & i L CHRBICHIAOEEI R L2 2w
R ERTWS, LaLl, XDEROALSRICE VT, MRAEH &AL
DLE R ORERUC X > THISEHOMBIGIC ED X 9 BREOHE S 50D
WTIEHAS I o T, £72, Saito et al. (2006) 1, #ZMED
REROEROARZHE L THGT WS 2 L6, NGRS 2 B O
HISEO RIS O _FA-A3, WFLUE R O L FFLIRIC & > TRk D&
WREBLOE 2B L 725 &I OB Ao 1D D, G5 L FOBLIEIC) D
DOTRONZDPIEFHS IR > TN

MFLREREICX I B ROEB DIRES

% 2T, Naoi et al. (under revision) 1%, fHFLIRE R, WL
SCEHSRIFLRERE, 7 IERRAEEIC X o Toe £ Nz iz v, kL
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1 EEFEH ORI (Naoi et al. (under revision), FIGURE 1, FIGURE
2 % ¥R
A, EEFFHNC B 2 70— 7HE. 2X2 D4 F ¥ R DT 0—T7%
AL, 70— 7O FBEABEE 10-20 HEIcB1 5 T3, T4 b5
kylczrnFnmiEEIcilE L. R A, L A B HOOREEM:, &
MOREAFIC BT 5, EAMERT O Oxy-Hb, & X O Deoxy-Hb DA
ft. EE&4F v 2VORIGDOVFERKR L. BaDREE, R
MOBEEDMZM B VT, WNARTFTER I N TR B3 XEITE W
<, AE7% Oxy-Hb d ERME SN, C HODOREM, KMok
PHZ BT 2RI S A~DE. Oxy-Hb DZLERIZEE L FOREIL R
SNz ot,

WEFICBIS T 2 0%, T E X OVETHERIC 8 T NIRS % v
TRHIL, ZoMiEBIc o Tl 2o, %7, ARBHTORHE
DEFEZRERLL 72 THO DR 4b L, RAIDEEROEH 2L 72 [
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B O F5 5 (Naoi et al. (under revision), FIGURE 1, FIGURE
3 &)

A, BTGNS B W T, 3XED 22 F vy v LD 7u—7%, FB
MWFpl-Fp2 74 VIZHYT 2 LI ICEEL 72, 7, Fpl-Fp2 74
VERMEBEMERGAL IA VDR ETLIRE T U -7 DRLE L
7. R: Aq, L: /2. B. AL, B X OHFREO Oxy-Hb, £ XU De-
Oxy-Hb »Z4k. HiUH F#% 45 (Ch4, Ch8, Ch9), H14: (Ch2, Ch3, Ch7),
/& (Chl, Ch5, Ch6) @ 3 HHIC S, ZNZEN 3 DDF v v 2%V
L7tz RpR Lz, B IBIc BT, HOORSEFICB L TOR,

MAREE PRI N T 2 IXHICEB VT, AR% Oxy-Hb @ EA2
Honz, C HIOREMN, KHMOREMECE b)‘é%J‘#L'/E'uﬁ‘?é’\@)i
Jis, ATETRISHIC B W CEE L FoRIR s E o, HAOREFICE W
T, RHAOREEME XD SEREICE Y Oxy-Hb @ LR E%?’L%

* Naoi et al. (under revision) DX % i % 2.
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HOREGAT] 2 L 72, Z Of5H, MEEEOFHIlIc s »Tix, HTD
R, RAIDRIOMSEMICE VT, ZAAMEERICE VT, MEAEH & g
L CRFLEER I L ¢, AEAZBL~E 7/ 1rEy (Oxy-Hb) O LR
S7e, MEEEEHINC B VT, SRS RIS 2 KGNS, 35 L Fo
BrtkosiiE Ao nk o7 (K1),

7o, BEEESEH ORI BT, HODREAFITE W TOR, HiH
RORERIC B VT, NRAERE L TRFLRE A IS L TREIC
Oxy-Hb @ FADH G 7. RADRESEMHFIZB LT, AR, A

YT, FERTIRD LI U B LT D, RERATE A & Hl L ORFLIRE IS
BWT, EZO0Oxy-Hb D LR o7, £, WEEEH A~

DOWTEEN %, G5 L FEAMCHRT 2 &, BiEPIsBIcBwTOAR, A
DT, RADOREEM: & ik L THEICHE\ Oxy-Hb OZ{L2 RS
nre (M2). 7, FROFMEPEERMEANICHYD, 7~9 » HECE
W, 4~6 7 HRf, 10~13 » HRF X D b HEEICE W Oxy-Hb 2R
WA ED LN,

EREREE

Naoi et al. (under revision) DFEHA 5, EEIKEHUIIZ BT, HOD
Rl RENDRFN /T ORGSR LT, W AEH & g U< AT
PRGBGSR SNz, ZofERIE, fMRI S NIRS % w725k
FWZEIC BT, WFLIRE A IS0 U CRIBEE oA 24 BTG L & U7
& —3 ¥ % (Dehaene-Lambertz et al, 2002; Pena et al,, 2003). L 2»
L, RFRF NS 2 MIGE O L ARMEL (779 T 4) 1220wT
1, BfTRICB VTR, BB O o LEIEHE, & ORSHEI VR I T
\»% (Pena et al., 2003; Zangl & Mills, 2007) 23, AWFZEICEBWTIE, X
FUREAICN LT, AT T IS EIEEIS R S e, Jafriise
EABIRIZB W THSNS 777V T4 DECICOWTIE, FlHOIRST

(153)



MEARAN G 2 PG 7N FLILE I B G- 2 SIS D Mg

B, WO EENRHEDE DD b>Tw s I ENEZL NS, G
FFA~D 77 797 4 DEIGIE, HEOFTENREIC L > TELT S L
DR X 41T\ % (Dehaene-Lambertz et al., 2005; Minagawa-Kawali,
Mori, Hebden, & Dupoux, 2008; Poeppel, 2003). 4#R1IIC, FHHD X
ISR SR < BRI 280§ 2 Sy Hi AR U A BRI 12, ey
T4 DK, FHEh23 R B EIREIE, GEREM IR I 5
Z EDR I TV B (Perkins, Baran, & Gandour, 1996; Poeppel, 2003).
FATWIRIC B TR, MG & RTT ARSI, F 72 3T ARG &
THESFEPHE I N T W70, JOSHiNREBICNT 2 OG5 E L
T, [EPRREN OIEEIN R I N TV Z E3E 2 65, AHFEICE T
1, PR E I & LR AR R Tl U SRR 2 v 72 72 0, KRR

AR &R FLYEE PRI D S BT YR D3\ I3 SEA TIPSR & Hi L T/
SVnEEZSNDL, KoT, MNFLIIEA R E SRR o 2
EOPEZ, WAREHEORETH L HWTFHIE Yy FRREVE Y FL v
Cixto7uy 74 OfEICHE S 0, ARSI E VT O AR ARIGEINL
SNAMREE D B A 61 5.

HIEEBE AN B\ TiE, HADRSAMFIZE VT, SIS TR LTIk
Hit EORTEIHISRBICE RICE G R o e, 7, mighREicEs
W, HEETERIIC B W TR R S 1Lk o 756 L FOBLEME ORI/ &
1, BELFEPHTORTH 25GIC, RAOROEA LD IGEINKE
2o fz. NIRS L TIFZE Tk, HilIcB W, BaORBBON
FLULE P IO L ORRAET & i L TR ISR WIS DSETEERR I B\ T
RINT 5 (Saito et al, 2003). AWFZEDMERIE, £ D AlBDEWEY)
R NGUCFRORR 27, Fo, NFLRE M IS 2 BTG O MG I
i L FOBUEMEDRIR 2RO 2 L 2SI L. ERPHIZEICE VLT,
Lt 4 r HRDSATORFE RO LMD FITH L THEIC R A 2 G
2R LS T B (Purhonen, Kilpelainen-Lees, Valkonen-
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Korhonen, Karhu, & Lehtonen, 2004). 6D &6, 4K 12
HuigOFE I, WFLRER, WRAER &) 56 LT 0@ Tk
$, FELFIODLTHHIETH 2 Z LRI N, TD L) HiFELFIC
X9 HUENER, REFRIOMEER OZEPEG DB > T 5 C
ENEZoND, MEENRE L IMRIFRICE VT, REEIDAZTO
WOFHEZHTw5 &I, RAOFANRZ FLTw 258 & kL THEIC
OGBS HTT IS 3T 5 41T % (Nitschke et al, 2004). S 6
IZ, NIRS 2\ 7eBi%Ic & T, REBIASH I DT RO RKE D Bhiri % 8
ZLTOLREMAITEWT, RADEEOFL R DRE 2 B L T 5 5%AF
ML CHRISE CHETEEDISEIEZ S 72T, SRR, H
TORBHDEEZBIEL T3 & ZIL, RMOMBOEHZBZEL T3
St & LEIR U TR RICE LT OIEEI 23R S 4172 (Minagawa-Kawaiet
al, in press). AL I, TEEHEBEZ LT, A5 2 S SIckE %
fTo 7S, B IRERIC 3\ TH T O REBO W FLIEE A~ D RIGH L &
N, ZOFEAREF-OEHRE OO ZICBIR L T 5 afREtE YRR S
Te. G, SOBIRHARR R &, REBIUANAO T E 612 & > TRIEMED a6
LT EREBIASE L T Ch 2 R M2 T 2 0803 H 5725 9.

BRI, NFARER~ORGE) &, FLIEO Hin L OB#z2 E% T 5.
TTEN RO R &, SIS ISR 2 MEEE DM EOGHSFLIE D Hiimic
Yo TENTE 2 EDRBI T35 (Furuya & Mori, 2003; Homae et
al., 2006, 2007; Minagawa-Kawai Mori, Naoi, & Kojima, 2007; Sato et
al, 2003). L2 L, AREFZICE VT, ZEAMBERICE T 2 MG,
ORI S edp ot —J5, BEHAREHM ORI OWTE, R
T~9 7 HIZBWwT4a~6 7 HI, 10~13 » HIER X h b HRICE WIRTELS
RENT TEFEBICE LTI, NALRER~OEIL, A% 4~6 7 H
25 7~9 7 HOMIZIRZICHA L, 10 7 H 2@ E 2 WIS R D35
ENB LI DZEVI) UTFHOIERZRT I ERMEINTVS
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(Hayashi et al.,, 2001). AW T, WHEAEZTENOMEF O E— 7134
BT~9 rHTHY, M UFHDONRY =V RR L7 e, TEIFERHE
NIRS I X 2 IR OFEHIZ L Tk, 5%, AL NRLE SR
NOFTERE, IMEEREOIRERIC B U 2 KGR ED X H I L Tw b0
Dy, Fto, BOFIBEMGCHREOFEL ED X ) BT 200200 T
DREWIIRFZEDS T TH 5.

2l 3

AWEE1E, JST/CREST & & VBERAKRFEASL GCOE (G & &k
DIRIBE IS | OXREZ T T Tbi, £, K%, HF—
%%@ﬁiﬁﬁ@ﬁ%@~%&Lfﬁbm,f—&®~$u2m6¢®%
11@%%Wﬁﬂ$% ICCHREL, BUERCE LR Ths.

THhvliZwieB S A, REEDT 2 IFHEEH L LET
&%ﬁZ%it@,Nmswﬁmwg,%—&%ﬁ%i@%ﬁﬁmtﬁé
FT, BVDICTIRE WAL WA R, JIIESHRLEL P E T

51 A Xk
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