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Bilateral activation of semantic information on left-handers: Event-related potential study
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Abstract

To investigate interhemispheric transfer of language information in left-handed participants, event-related potentials were recorded

during a semantic matching task. The stimuli were prime and target word pairs sequentially presented to either the left (LVF) or the

right (RVF) visual field. A posterior slow negative shift (SNp) preceding target presentation was measured as an index of storage of

language information and an N400 attenuation elicited for targets was used to analyze the priming effect. The SNp developed over

both hemispheres for RVF primes, whereas for LVF primes it declined over the left hemisphere. The N400 attenuation was larger in

the right hemisphere than in the left hemisphere. The lateralized pattern of the SNp development and the N400 attenuation, which

contrasts with the previous finding in right handers (Kato & Okita, 2008), suggests that the transfer of language information from the

dominant hemisphere to the nondominant hemisphere is reduced.
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NoEZALrotz, EHICITETIILESLFLEREZ KK
BEN LEHEERICOWTHRELAEE > T\ 5 (Ban-
ich, 1998) 78, Z OERMFAIERIC BEAZERH D &4
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RTOBRITEIC T 2R FORETHL, ZhbD
KL ERTE SRR & PIZ LD ERRH DN E ) %
FLEIHEN (event-related potential: ERP) 2> HHE X 5,
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7 % B3 % (Ikkai, McCollough, & Vogel, 2010; Klaver,
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CHEHTED, ZOXHICEZXDE, SHEEKRT T A
VI RTHA LTS B SNp (Ij# - v, 2008)
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FCRT 7 4 A7 VAT Lo TER LT, BUSDOERBRIT
Cedrus #E B TRAR v 7 A% Lz, filig 228 o,
YU — 155 O, SOSREH O L8k 1T Cedrus #18
SuperLab Pro for Windows (Ver.2.04) % F\ 7=,
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ERRBEMEC KV BE S & B R A R E LT,
TITA LB L LTI, A SR AR T
oo Flo, TT7ALH =0y FORREFIZEY, 7
TA LH =Ty NEBEMRE (LL), AHE (RR) S,
7T A LR - X —y NAERE (LR) &, 7T A
LEHEE - 2 —5y NEGEF (RL) S&fh0 4 b2 32E
L7,

25 FiE
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MH 1 em LV ACEIREREM 25k LTz, &l o ©—%
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TO 1100 ms [, Z—7%7 v MMIxt L TIEE72RET 100 ms 2>
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K —77 N IR 300 ~ 500 ms [ O L EN & L CHATE
#h (P3-P4) THIE Lz, BUSKERIZERZE KU 200 ms LA T,
1500 ms UL EORITE RN =T — % 2 W THOHT L=,

Beat oy BT IR A I A 8oy AT & Y 2 E RIS D0
TIX Holm £ % H, A EAKMEIL .05 IR E LTz, 73T
DB N T 3 KELL EOFERICOWTIE, HH
JEMHIE & L C Huynh-Feldt ¢ Z 3 L7z,

3. #BR
3.1 1TENEEE

SR ] R OV SR 2 DN R EME (B - RS
#) X{iE (LL - LR+ RL - RR) O4p#r %17 -7 (Table
Do BOSKRITEMRBEEEO 2RI EET F A, 1) =
8.28, p <.05), BIMSAFMERTH S K 0 b SUGIF 235
KBDEWRT T4 I IRPED BT, B8O ER)
RITHEE IR0 o7, BWREE M X HEF 042 AAE
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ERFME TITEF LL 560 (F (1, 44) = 12.91, p < .001) ,
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DHEIRERT T A I RPN RBD HALTZA, RL &M
(F(1,44)=3.53,p=.07) IZZOBEANPRD LD HE DD,
HE LI RhoT,

FRE AR ERBIE M EO E20 R (F (1, 11) = 6.79, p < .05) .
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Table 1: Mean reaction times (ms) and SDs and mean error rates

(%) in each experimental condition

Relevant

LL LR RL RR

Reaction Mean 603 621 629 617
Time SD 75 87 81 74
Error Rate Mean 9.8 11.2 15.0 8.8
Unrelevant

LL LR RL RR
Reaction Mean 684 669 671 683
Time SD 101 98 99 92
Error Rate Mean 7.2 2.3 53 6.7

HE T, HMERBETEI LR &4 (FQ,44)=11.52,
p<.005) & RLZM: (F(1,44)=13.80,p <.001) 1T\ Fh
HERBLE N L LB RNELS 2D EERL
77

3.2 SNp

Figure 1 |2/ K 912, 7T 4 A ER1% 300 ms H72 Y
T H B Y % R 7 SHTHL BEERE 24 72 FE 71 400 ms LA
900 ms & 72 1) £ TR RAIEL 7 FABIZRTE 5,
400 ~ 900 ms [ D BRI HOWT T T A LR (EARE
FAAEF) XHEAL (POT7 - POS) DT aiT~7-& 2 A%KH
TERDAE (F(1,11)=18.66, p < .005) T -7, HHiE
HRREIL T T A LB RTIE PO7 LY % POS Tz
P 7 RNFEICREL 25 (F(1,22) = 11.86, p < .005)
A A 2R TILPO8 LV POT TREL LMW (F
(1,22)=3.74,p=07) ITBRDLNEN AE LT bleho
7

(1V)

RVF

0 400 800

(ms)

PO7
PO8

Figure 1: Grand mean (N = 12) ERPs for prime words presented
to the left (LVF) and right visual fields (RVF). The waveforms
at PO7 and POS sites are overlapped. Negativity is up.
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SHTE A (P3+P4) 5iék D ERP & % Figure 2 |1Z/R T, & —
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DR HAL, BESE BT o, SEEE S R R R
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HRLTWDZENBIERTED, ¥— &/FE?%ym Chnjie - P, 2008) DEIE, & AEFH] & Z2kt5 & LAk
~ 500 ms KDY EALNIT OV TERBEM: (B - M JeiE R4 RA U, BRI SlnE M OHTRRIC B4 5 3840

DNAR N7t « /2 T & O Je A7 2 BR R R I S

4 LL

*@ﬂ“"@*@

— UR 200 400 600 800
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Figure 2: Grand mean (N = 12) ERPs at P3 and P4. The waveforms are overlapped for target words semantically
related (R) and unrelated (UR) to primes and depicted separately for the four different trials, LL, LR, RL, and RR.
Negativity is up.
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