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ZI)LIEESMELE NI HXKENL

FEM EFE

KA

CPU IR Pl 5 R AR , AR, 610066 )

B OE ANJLNILE, RINZAATEERAX BRI AT T aR B, X B 35 RS 4 S DA R I RE A e ek e 2
KEE, WFFEEILRIG s AL A RE A B IZ IR AR RS A T 2R e, s AR AGA RN RE R R A &AL, X
FI AT S5 4 28 B P 0 TP 0 O B B S BT PSR B, ML 5 n TR U BT Sy e 2P BRI 3, s im0
ERRIAA M. SR, S5 5 0 TS 00 57 1 202 BROCAGBON AR LG, L8 T A A 21 R s ) A A 08 A 045 2
SR, BRI R WA SR . BULI R PG ) & 5 AL, (AR I P 4 RN ZE 18 BAT S SR A e

kg UL BRIl Kt EE Y

1 5|§

S IR K S R B AR A | 18 B0 )=
FEFDHU B A IZ S XA TR, “Imil i
S XTI, 8 MR AL BRARE S AR D RE A
B O, MMk RS S5 T, A=
FEAKEF F=FHA7 (Mazoyer et al., 2014; Zhen et al.,
2015) o fmiflE NS RELH S HEACRAIE (Kong
etal, 2018) , FEHA L, I 4A R H fi )
1677 THE (Ratnarajah et al., 2013 ) ., %X —45AEA
B FELLAEE S N T, (Wang et al., 2019) | [HZE4b
P ( Watling & Damaskinou, 2020 ) . 7% ( Mengotti
etal., 2020 ) PAMNIEAR ( Artemenko et al., 2020 ) Z5IA
HUR SRR A A T E], PSR TAERCE (Karolis
etal,2019) .

W LZE A 2 BRI 5 FA A S DI RE X 45 AN X R
JE G D RE S £k i EE AL ( Dubois et al., 2009;
Liu et al., 2022; Neubauer et al., 2020; Williams et al.,
2023) o SEHAR N FR 35 R I A 2 3RO R S ik X
& F2 (Esteves et al., 2019; Penhune et al., 1996 ) .
2R 5 R (Kong et al., 2018 ) DA Kz #4 4%

( Chiarello et al., 2016 ) 255 ; FRESIIREMZEA
XIFRIARI A - ER T RE N 48 AEAS [R)5a BBl 2k (s
JRCR R MERCR M RN ERCR ) 1fE BAL
WRCRIFAEZES (Cai et al,, 2018, 2019; Ratnarajah et

al, 2013) o {HAFEEARE, HLRAXFRAEN LY
st W, JFTEIUNBEE 24 Bk B S s
S AR (Andescavage et al., 2017; Matsuzawa et al.,
2001 ) FF£EiE7E (Li et al., 2014; Liu et al., 2022) .
SR, TR kT B LI K N
R A AN NRRE « HR s AR R S R
55 RIS S AEAS R 58 5O 7] #5221
[FAEER RSN, ARG . LA ( Bisiacchi
& Cainelli, 2022 ) . {HFEE G RERITR R, #hs
KEBGEEE, 55 SN T8RSN TI6E
PR T, fEfd 2 ER 5> T2 W A ( Corballis,
2017) &

TR D A 2 o e 2 i 5fE  Je 1) BE B AR b
1t ( Mazoyer et al., 2014 ), ifF55 & 3R, PIAHUAE ( Postema
etal, 2021 ) . 583A%E (Kong et al., 2020 ) FIAFE 1 43
ZUE (Damme et al., 2020 ) 254 22 FIORG #if R fi 1 5
KR S5 A 0, AR, XU A
SR A B LA R S5 M AR 7 ( Byler et al.,
2012; Finch et al., 2017; Liu et al., 2019) . Hth, %
FEBL LR AL TR AN RS, AN 8 7 A
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KB OB BT SR, A B ) R T A
B A TR SE R
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R HARHERR R FE, ASCEES DAL (0~29
Higrtz 1) . 2L (30 Hik ~12 Aidi#T)
2L (13 A% ~36 HIHIZT ) i 7 K
AL AIETE, USRI AT 2R LA LB BRI ST
KN E

2 IEEMIAXRRNL

I 1 8 e 28 B Y B 9 22— 02 2002 4F & 3R T
(Science ) HI—IfT R EWISE, ZHFFE AR 5~12 H
WIS LR TR F RS IR L A A TR TF RO R BE AR L,
IMZEMHF#10F (babbling ) Fsf A I P4 o T s i K1
ZEf], 3k — B PR LB 5 N T A AE A 22 D
1t ( Holowka & Petitto, 2002 ) .

Jili AZ AN R i — AR S, BLTE &N T s
FIFELELE ML XA AR IR S A% 0
5 X Broca X (T4 F 1l ) F1 Wernicke X (i
TR L) 0 B S AR L AR,
1~6 A B LA EER S ARAR B R & Al
( Dubois et al., 2009, 2016 ) . Z5FIEEZ 4% ( Adibpour
etal, 2020) o [AEF, AR JLZEM = R & & K
SERT R 12 H WS R AR T, A S
ARATCHCFIMAE ( Sket et al,, 2019 ) o B4, Hr
A LR RAZ A 2850 %8 B 1) 20 A 0 AR B [ AT LA T
AL R TE S RES) (Tan etal, 2021) o 7E42
2GR THT, BT JLTE 5 AH OGN W 28 7E 2> 3k R
H B SRR 25 # E % 4%  (Ratnarajah et al., 2013 )
W B 5 B - s sl X (A R ik IX) 7Y
F RS B A pn i 4 2 e AL 35 (Li et al.,
2014) .

HE TR, A< BT & KRBT HE ) i ]
1k, PR UESE R IR T I S Re A oY . 30
W9 AR Z LTSS BN (RS EHEFSMER] )
A SRR P (AR, TS T 55
D7, Bk TR A

TR LA B, Bl R R
F P RETE E VR LS4 KL (Wang et al., 2024;
Wu et al.,, 2022; Zhang et al., 2022 ) , 45 i f 24
MEXTZE T4 (Ramus et al., 2000 ) . Z8LAfF57 4
$%. Dehaene-Lambertz 5 A (2002) F| {3 etk 4%
filf e ¥z B 1% (functional magnetic resonance imaging,
fMRI) KB, MHETHIEAS, 2~3 H k2L
TR C PRI RS 2 MU B TG fob 2 5 1A
BAUTEZE B3R, P iE S AHEGE P i E v 5 | & A el

IR - B 5 900G o IR 1Y I St 5T A5 2|
THIPIZER ( Dehaene-Lambertz et al., 2006, 2010 )
T 2L A IR 12, TIRBIELLA MG i
% ( functional near-infrared spectroscopy, fNIRS ) FEf
HARRF MRI B A B S e etk M Kdiiz
Sieed, CrEEIUSE SR 2, INIRS
55 (Pefia et al, 2003 ) , 1 HiSZ LA
XoF TE 5 %) 0L 48 20 2 e 107 2 T 3 T 1 A
(EINESE 2

bR T HCBGE P AL RIS A, 384T INIRS BF5E
HE T BILX G (HBTAME) MRS T,
SEIR R SR I TR R 22 il ik (de Klerk
etal,2019) . AHFFFELEE T 4 HIBELRMXBEE |
AMELLSARTE S R (RS . . A AR
) MRV, SR LK b e b R A T
B R AN B A P A B A X, TR RIS
BRI ZE AL, I L2 DR X B A i iy
BT /ME ( Minagawa-Kawai et al., 2011 ) . 2510,
Vannasing 55 A\ (2016 ) 7E 1 H& A8 L Mg 2
TREE I TR A RN LA K AE I TR A A Ak
May %A (2018 ) W50 ERERIAK—F A
PRERAL T Al Re . AR, B LA BESRAET,
XU R B R T AME SR, HAUE R AR
TR AWML SR, HXT LR AR J LA SME AT
AETEE R (A ) BRI, B RN A R
TEATEAME 5 FRIUE AL, ik, May %6
A (2018) ARy, AL AR BREEREE (A3
GILAT 2 ) 2256 ) AT e 2 s i 2L ) LR R VT o
{E 5 HAIET . BILIE T I T2 MmN AL B A BT 7E
T, MW (5 SR B R, WA S
IR e SRR ) fh 2 1

FRiGE A, BLTESHEE N K2 a2
2, WEER (S hoEREERIE) . &1 (oo
BT E AE ) R R SER, [FRERI 22
Tt (BRER , SKkPH7E, 2020) o fil4n, NIRS W58
. 7~ (Altvater-Mackensen & Grossmann, 2016), 6 H
W EELAE N TVCEC A TC & - T LRI s, A=)
AT [ 18 D0 A 1 e SR T ANVC I 25, SR
XAERUNIE S - M5 S A il s E . 5T
R, BEERT, BILET T A AWML R
T 5 HP S G IXJu FI K 6 A 12 iR 2E L
FEWCVT & o i, A A OCHLE (event-related
potential, ERP ) il & & 5 T4 M, ELitb 2 5Bl AE
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BN 2 W9 K ( Maitre et al., 2014 ) ; Cai 25 A
(2024) KTEILATIELZE T RN LB, B

A JUIRTA C R A i, = 6~7 T,

£ S 11 010 ol 1 N B s R 2 R s e U

H Tk I — 30 SR 2 LE 70 A il fe 4
W 9% : Daneshvarfard £ A (2019) A9 i B i 55 &
B, 6w 7~8 AR LA L 1.6 Hz 5 S
(BT, T B A 23375 A i) 1 7E 221 A X 2 4 i
ilft. XATBES PR RA G —JrH, %5
K FH RSB A W s RO R, iR (LdE
AL XA B AN Tl el FiE & 8
BN, EEARE A R (RS 2023; K P
FH4E | 2019; 2023; Telkemeyer et al., 2009; Zhang et al.,
2019) o H—J5i, Aar i, AR E I T A
AEZNEH, MZAEF A A A SRR et 55 . X
FRPEOHE T I TS 5B E NSk ge R me T
PR AT SRR ) T R, R R R A R R
JE TR E IRe AU SR At T FRIRAKAE (Olulade
etal., 2020 ) .

A, BHurds K28R e 2 LB S
A A AL . X —REAE AT Ae 2 A R 7 A
PIAUAE S0 108 ) o AIRE S 41 ) LI B e DL )
Mk B IEER (Hirota & King, 2023; Zeidan et al.,
2022) , HPEREN R AYTE S KRR (Belteki et al.,
2022) o JUAMHT IR, AIHUIE S O 2 e Ow 0 Ak
AR SRR RE TR ARE, WAOERT . B3
G (Lietal, 2023) o FEAIHL, BETEE
T B A O 0 Ak 955 B3 25 ( Lindell,
2020) , EEREZCIEFTX (GHLEF, GFE) 2
Fi w4t (Herringshaw et al., 2016 ) . £ X224/ )L
PIAAE AR5 [RIRE e B, IR re XU 2240 L (A7
FFEF S A AR 12 M IIHAE ) = SR S T
Zefmiifl. BIATUEIERI, AIOhE S XU 22 LAE 1.5
T W BT RV R 2 00 5 bR SR A 55 R A I
PIRFEPE S, Hoiz g5t tm e 5 3 2 B
PIARAESE R FIUAFAE .35 5CHK (Liu et al,, 2019)
M IIRERF ST A BE, 3 % W2 IR acE 4l L, 78 H:
12 J7 88 354758 HERIAE 55 B B 175 e 19 2R DG i 2 g

( mismatch response, MMR ; Ji¥i A\ 2 DR 7 357 940
B ) R 5 1EHE 2 UER B AL (Finch et
al,, 2017 ) ; 2~3 ZJAEL) ) LEEWr i S sk, A
BTG 5R T 220 (Redcay & Courchesne, 2008 )
B EEIF R A, RIS E XS4 L, R

HZEEBRE T RN AN fE H A R 5 107 5 1 i
WA M ARITE 1 2 4 % [ TR (Eyler et
al., 2012) ; 7F 6~12 H B BRI, I0EE =5 X
I 2 ) LM e S 4 O P 3 AR A S B8 1) 7
lft (Seery etal., 2013) ; FEMI T & 15500, H
L PERE T X DI REE LA 3~12 H i A Rl a5
12 AR E 85 TE R X B2 (Keehn et al.,
2013) o Sz, BRI ORI UIAE R e
Lk = WA YIS e mMiAk,  HaX R i
Ho e e IR B VI AR G . R, B R LI
W I AR &, A A IR RS A1
TR RN TR R AR -

Zi L, BULEF I TR RN ik 2 3R 15 1 7
R BGAS T RN D) R A 22 J2 IF 58 10 )2 ik
ZRFEA S W T A B e s Ak 7 B30 i Je )
HEE, HATREE R bR iC ), SR
SRR B R I R B 2 AR

3 1B&MITayKRniEmL

BRif s T4k, BEILXHE 2515 B R 5 5 4k
PRAE HAON SN & J R A B 22 (Melntosh et al., 2021;
Tanner & Dounavi, 2021 ) . & 25 0 T A4k 19 3 IR
SR BRE UL ( Demaree et al., 2005 ) , FEikIE
A HINT R E Rk E T 45 MRI
W R IR E TR0 . b LA 46 0 TR DGk
XA KRB BT = 8% i 3% 4% (Ratnarajah et al,
2013 ) , HOCHEMGIX (4 b3 ) FAA7efmifbin s
FOEEY (Lietal, 2014) o HERFAE LIS, HHET
SCHRF LU 260 T A Qi 000 A 1 i 235 4 Ik i 475 32 e
=, AR NG a (BE5% , 2021; Ukaegbe
etal., 2022 ) Al fLEE (Sato et al., 2019 ) &5 H]
JA PRk AL TR . B TIE A ST
FLERIGERYUG 2 kb EZA R (SR,
2024) , BILEL I TARMLt s b E 2R ET
XA

W IR RS AR BN E Rk —

( Frithholz & Grandjean, 2013 ) , #Hr4: JLEZE ML
I N 1) W = | I 72 Rl R 2 R e R E A e N e
J1 (3P4 | 2019; 2023; Blasi et al., 2011; Zhang et
al, 2019) . EAWEERM, BILFEHEAN T 28
45 f il £k ( Martinez-Alvarez et al., 2023 ) . 4] 411,
— Ik 1] oddball Ju=CAYHT A= LA HLAFSE (Cheng et
al,, 2012) DAZMEFIPRE AL Y i 22 0k,
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P T AR, AR, RVMERAUR A
WAL ME 75 & MMR,  HRMEE S Y
MMR g, B LIS 25183 0 T i 2 F o ok
H Grossmann 55 A (2010 ) , flifi IR A INIRS % Ei,
7 IR LAE I T AR BT R RE I, A Ml
W T 0 = T BRSO, AR AR
KB 2E 55, Zhang 55 N\ GE 1 R 51 INIRS iff 57 % 45
TGRS 0ROV, IR 3 B
170 1 2= 5 S 1 3 Py 4 T
LS BB DO TE AP R 25 B UG 1 i T PR
At (KPS, 2023; Zhang et al., 2017, 2019 ) , IHAh,
Homae % A (2006 ) [ fNIRS B 5% [ AL & #L, 3
WA B LA A BT D0 & B A i LT B
I ) S B T e D DX U TE e 25 57 o B
PIRE €50 sl A7 22 ) LA 28 1w 1k 5 ey i 3
H A — I 0T 58 % BE ( Blasi et al,, 2015)
4~7 J I IR fg AU B2 L Xo] S 47 58 75 1 Sl sk P e
1%, HHEATOBIR AT (BRSP4 n TR X )
AT 555 TR IR A, X F s e 2L nT REA7
FEAG LI T AT AR Rk 55 o

FrigeatERash, ZLMTaFLEE i T RIFEEE
PR 2 9 A L ( Safar & Moulson, 2020 )
filn, —3Ii NIRS WF5E & B, 5 H#&ZS LA Dl
X RME AR LI BOS FAAE2E 5, BARSRI N
Xof UL AR BSOS s TP AR R (Di Lorenzo et al.,
2019 ) o #E—24h, AR 7 HIRZILXT )
SHEHSMALFE (b, PURFZME) i TAF
TEZE 5 HASTHALIFS & B L e X A7 B3 ( negative
central component, Nc ) I I8 7E 1% 45 0] JC ) 3% 22 5+,
M S A AR FIRMEF G AH L PR SR T, ACEL M
X5 A R Ne 3 ( Quadrelli et al., 2019)
Je SRS AE AR R 822 L B A2 B E 1 3k —A (o]
A5 ((Quadrelli et al., 2021 )

RS R B A 8 R S, (Hdf
5T & IR AN T AR R AR 25 B AR AE AN [
m BRI AR 2 (Pralus et al., 2020 ) . Xk, AHHF
FETEN TRANMBUL, DRG0 R
FJRTE BT K, ARG 45 ) =2 A
Bk #1 7% ( Palomero-Gallagher & Amunts, 2022 ) . 4§
I — BB LR 26 1 i AN 0 T 9T R s
VAL TURdE . Wran v, AR AR, PRARRAE
THETE 2 A B LA T B 25 R s o T
PERIE 243 H4 17 35 ( Shekhar et al., 2019) . #%E

I, Fox HIPALBL, 10 HIEELIELA T 5
SRMARG LRGSR R Bei), PURIELERIE &
51 & MR I S i PG, AR T LS W 55
A A B R A9 IE ( Davidson & Fox, 1982) o
Nakato 25 A (2011) W& FL, 7 HR%ILAY 203
X PR T LR AR AT S SR P, A MR et DU e 5%
RFNHA RS, BREfLRE Mo, B REA
TR A R B, PR SRS ST1 R 8 H
WS LA MG SR SR s, AR ) RS &
5| & A A5 B 5 307 ( Missana & Grossmann,
2015) . M4M, Fox F Davidson ( 1987, 1988 ) A%
27 10 HI LG RL, RIME)LRIEE
0155 8 ) 2 MRS I ) 8 A s

gi b, BILIE S S B A LR i T
TR W R Rl AL, B AR
BRIBGSARAE T J3uEds . A st as 2] 7o 2
JURR R EE R SR, R A il 7 B 1% 28 m T
SRR, MiAT AT RE 28 0 T B

4 BEEFRE

T RV 45 R P RR G HE HLE A g, H
PRI G E RN R R R, Rkt
FERM, AZERANZEA FTIRE A BRA KR MG L
FHEEE R A, EZIUIEIES (Kong etal,,
2018 ) o FERIE ST T FHE LN TAHSC A X (it |
it ), B LIR C A 0 R 2 A IR R RN
DIREAKIFR . TR S N Ty, 2 LA AEE 5 A
KRG EEF R A AmAL, e EANE S A B R
B0 D RE A ZE Ak, T IRE 55 55 IRURS: 22 4
JUAFAAR I 300 3 A 2 v 0 b 0 355 -6 28 A £
AL T, H AT EERIR BOR
PR RIS, BUA 2L LWF9E & B SR ) T 2
HIE . Hob, IS AN T ] R
A LB BE, TR g LI T A SRR A S
FEEIL, A sl AT T A SRS 4l T 8E S A T
IR (HAERERE, Hursez 2L 24w
TR B R TESE (1A — 3R T 1t 21
S5 IX —H YA I 5 Leroy et al., 2015 ) o G2,
S F I TR R A AT, B 26
TATRMACZE TS 1 AT B — A ], AH IR
IANTERE

FESE LRI T8 75 R 450 T A i £ 45k
FATEHBCAARIEAFFELL T I e T4
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B—, SRAAEEE SR, HEBRIRIERE,
T T bR s B LG 26 T Kk m ik, 304 22 )L
TELA NN TR 2R T iR SR St e, B
XA HEAS AR SR LEAL B 2515 B TRl A i 5 m
T, Yamane %5 A\ ( 2021 )AYRFFE A AR AL T URIGES
T ZE B AR (U T IEZEEE ) Wm
T A MCE WIa A s g m, 12 A 2L
2~ FERIEIE SR s YR & SR e R A U B
BLBAT P BRUEE 08 5 170 S AR e R s
B, LR D) S 30 A U5 T 34 ke LA A kgl
PR E 2SS XRHE LSRR XS Fh 2
RIS T, SBOWEEIME T A WL 515 2
ML 25 A BIRE . il i — [, ARk
5T M FHARTE S RE . BT X0 o oK e 42 K
2% DL 2L, FATA A G B i E 258 ok
BIE AT RE B IE 28 I TR AR B RE Xl e
AL BN UL 2L, IRATHE L=
B ZSRAG FE TG L L

S P R LR ANAR i i R OGS
HEAEE I TAEANR ARSI ERNRETE
KIgeAs, PAELE T 15 ( Missana & Grossmann,
2015) , 8 R ELRIM M 4 AR EILIT AR &
AR A: NFERE ( Braungart-Rieker et al., 2010 ) , FFHE
S 4 A EILTCHE X 73 B SRR AS R (Missana
& Grossmann, 2015 ) . Ak, HHFFERIIHE LY
T2 T H A EME R CEMPESem TIEMFEE) |
H 12 MEILE R 5 ILEM BN —By e
Py CsRFHPRAE, 2023 ) o X2 R BN 2 LIS 4
I FHARm AN A Y & S W] REAEAE B, B AT
— RGN 5T B 5 T B LRI 286 m 1w Ak i &
J& (Brooker et al., 2017 ) , ZWF5E 73 57E 6 H & F1
12 i T 2IAHEEEE (B AR A
FAERR ) N T KBk m M LR B, 453 R %)L
BRI X ARCE 2 m U A ) AR e MEAN 2, T
FRITTOU X REURE 175 28 O 0 A %) e 390 R AR R AR
o X HERZE LA [F)RG DX X AN [R5 28 T w46 i
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S =, TR G L 5 R 20 T 4 A D
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it 3 1 ¢ & (Hoemann et al., 2019; Ma et al., 2020;
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&M>J4% (Shablack et al., 2020 ) . AT L, fEH
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Hemispheric Lateralization in
Infant Language and Emotion Processing

Wang Tingdong, Mo Licheng, Dong Yaohua, Zhang Dandan
(Institute of Brain and Psychological Sciences, Sichuan Normal University, Chengdu, 610066 )

Abstract The developing human brain exhibits remarkable functional specialization, with hemispheric lateralization emerging as a fundamental
organizational principle that begins during fetal development. This review synthesizes current knowledge about the neural underpinnings of language
and emotion processing in infants (ages 0~12 months) and toddlers (ages 1~3 years), focusing on the establishment of hemispheric asymmetry and its
implications for both typical and atypical neurodevelopment.

Structural and functional hemispheric asymmetries manifest early in ontogeny, preceding the contralateral organization of sensorimotor systems.
Unlike the strict contralaterality observed in primary sensory and motor pathways, cognitive lateralization represents a relative dominance where
one hemisphere assumes primary responsibility while maintaining bilateral involvement. This specialized organization enhances neural efficiency
by reducing redundant processing and enabling the parallel computation of complex cognitive functions. Crucially, the developmental trajectory of
lateralization serves as a sensitive biomarker of neurodevelopmental integrity, with atypical patterns predicting subsequent emergence of conditions
including autism spectrum disorder (ASD), schizophrenia, and obsessive-compulsive disorder.

Our comprehensive analysis reveals robust evidence of left-hemisphere dominance in infant language processing at multiple neurobiological
levels. Structural MRI studies demonstrate early leftward asymmetries in perisylvian regions and white matter tracts, particularly the arcuate fasciculus
connecting Broca's and Wernicke's areas. Functional neuroimaging confirms this specialization, with left temporal regions showing preferential
activation for speech stimuli as early as the neonatal period. Notably, this typical pattern appears disrupted in infants at high risk for ASD, who exhibit
either reduced leftward lateralization or paradoxical right-hemisphere dominance - a finding with significant implications for early identification.

The neural substrates of emotion processing present a more complex picture. While the right-hemisphere hypothesis receives substantial support
from studies on emotional prosody and facial expression processing, competing evidence for valence-specific lateralization (the left hemisphere for
positive affect, right for negative) complicates theoretical accounts. Developmental studies suggest this dichotomy may reflect different processing
stages, with initial right-hemisphere bias for rapid emotion detection followed by valence-dependent lateralization during conscious evaluation.
Methodological variations in stimulus selection and experimental paradigms likely contribute to these discrepant findings.

Three critical directions emerge for advancing this field:

First, refined experimental paradigms must address the inherent confounds of current emotion research. The prevalent use of emotional
speech stimuli inadvertently engages both language and emotion networks, potentially obscuring emotion-specific lateralization. We recommend
developmentally appropriate alternatives: non-linguistic auditory stimuli (e.g., emotional music) for younger infants and dynamic visual stimuli (e.g.,
facial/bodily expressions) for older infants. These approaches would provide a clearer characterization of emotion processing networks.

Second, the field urgently requires longitudinal investigations to map the dynamic development of functional asymmetry. Existing cross-sectional
designs cannot adequately capture the potentially non-linear trajectories of lateralization establishment. Prospective studies with dense sampling
intervals could identify critical periods and developmental milestones in hemispheric specialization, while clarifying the relationship between early
atypical patterns and subsequent neurodevelopmental outcomes.

Third, integrative research designs simultaneously assessing language and emotion processing could yield transformative insights. The known
behavioral coupling of these domains suggests their neural substrates may develop interactively. Combined assessment protocols would not only reveal
potential synergies in typical development but also enhance early identification of neurodevelopmental risk through multi-modal neural signatures.

The exceptional plasticity of the infant brain underscores the clinical importance of this research. By elucidating both normative and atypical
patterns of functional lateralization, we move closer to developing sensitive, objective markers for early intervention. Future work should prioritize:
(1) Standardized protocols for assessing lateralization across development, (2) Mechanistic studies examining genetic and environmental influences on
asymmetry development, and (3) Translational applications linking neural markers to behavioral outcomes.

This synthesis highlights how the study of early hemispheric specialization bridges fundamental neuroscience with clinical applications. As
neuroimaging technologies advance, refined characterization of lateralization patterns promises to transform our understanding of both typical brain
development and the origins of neurodevelopmental disorders.

Key words infants, hemispheric lateralization, language processing, emotion processing



