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Abstract

Objective: To study the process mechanisms underlying Event-based Prospective Memory toward
event related potentials (ERPs) in healthy subjects. Methods: Event-related brain potentials
(ERPs) were recorded from 20 healthy post graduate during an event-based PM paradigm. On on-
going activity trials, a Chinese word in green was presented. The participants’ task was to decide
which category the word in green belongs to. In the PM task, the participants were asked to press
corresponding button when a word in blue was presented. The RT and Accuracy were recorded
automatically. Results: The average amplitude of the N300 is more negative in PM task than that in
ongoing activity in the occipital region (F(1,19) = 215.44, p < 0.001). The average amplitude of
prospective positive is higher in PM task than that in ongoing activity (F(1,19) = 215.44, p < 0.001).
Conclusions: The N300, a component of the ERPs related to PM cue detection. Prospective positiv-
ity, a component of the ERPs related to PM intention retrieval.
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HE

HE: BHEAHEXBEMEATRIER RS RTEIDIZA M IS . 5 IR R AN208FERIAE
B RAE, LRAEFANESER, 2 RIEEFITHES (Ongoing task) 5 HTBE(E S (PM task). RELH
FHEFHR ) R PSR IEFZ, Neuroscan 325X B AR 0 FH AN AR . 558 ATREHHESBIEAE
BT RS X ¥ K E AHIN300(F(1,19) = 215.44, p < 0.001); ABEHAF SR EABTHRIESERE
KHIRTBE M IE ¥ (F(1,19) = 215.44, p < 0.001). %5iP: BIBEAESHER T AR R MKERPSEZ: N300
FIRTHEMEIES:, N300 ML T XFRTHER R B, AREMEIER B T RIS fn Tt fE.

K"
HMATEECZ, EAAHICHNAL, N300, ATBEMEIESE

Copyright © 2018 by authors and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY).
http://creativecommons.org/licenses/by/4.0/

1. 5|8

i IE1C 12 (Prospective Memory, PM)s& 48 X 44 K 56 il 1) 75 ) 5 FHAT 012, =248 ARk Ed 1z,
BN R A0 21— B 2 J7 [H (Brandimonte, Einstein, & McDaniel, 2014). e, B4 10 S0k %
FER AR B B B ME T BB 27 — 35, BUREIL12 0 A RTIE 1L 12 (Event-based PM, EBPM) A [a] 14 117 s
1012 (Time-based PM, TBPM), HiE Z48 104 F B Hip sl B LRI H LML F, FEIRE AT NE
o S A B ] 6 Bl 3 AN I TR] BE AT 58 i (Kliegel & McDaniel, 2008) AT BE 1042 & A0 X+ Bl #c 12 32
1, DAMER R 2 B0 78 32 B2 0G0 RIEEAZ, i H & AR S BRI 50%~70%35) J& T R BE e 12 R M,
HIBE 12X T 4E R AT IE & B AR v mZAE R, BRI §1 B2 12 (0 5T J8 o8 B 2 (Kvavilashvili,
Messer, & Ebdon, 2001).

H 17 A AN A DB R BT BTS2 AT N 2R, RERTRE A2 sh ML T b, B A X TS
CAZ BRI BT R B = o 4440 5< LA (Event-related brain Potentials, ERPs)H. A5 1= i 8] 73 k5
s AT DA B RA T — RS A ) T AN Rl AR v S &g B, TS RTRE A2 AT AT SR R
A SER bR, PRIAREH SR 3 ERPs BT SRR AT RS iCAZ L], F 2R AE T X Fi4E
PERTHEICIZ i K ERPs Jl 70 IR S s I X, 9 B 5 X 28 1oy ARG 1 2 e

2. WREFE
2.1. SKEWHR

BN mRAAE R A 20 44, AR SR 12 B, bk 8 1, RS 20~25 %, BPONATRITF, AR B ER
W IR, SR IEM IR . BIESIMATIL, SRS & SR 32l ki 3 2 O0F 2%
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BERERED, ARG T ENRMBRZES —— HERIC TS B S,
22. A&

2.2.1. EHEXETIEICIZES

AT ST R FH B SEB8 T SO RUE 55 Se 80 2, 7EBRAE A 78 48 FH (Zhoo et al., 2013), IEFEEATHIAE
5 N— AR 7 AT 55, B — AN SR E R M IAE T B LB R g, T 4 NS R R R @Y, Y,
P A ) B RTE R R R T T . S 5E TS 2R e SO rimE T —28, ariEiciZ e LR N
Wi th, Bl DO S0, AR BRI T IH2E T 424 € I ST SOV — 354 1000 A trial,
35324 10 bolck &> block f4E 94 /N IEAEHEAT 4T %5 (Ongoing task)FH 6 IR BTHE 112 4T 55 (Prospective task,
PM), SB35 3 R PR AR B e b S B B 7 ZEAE 50K 4000 ms AR Y SR, R B Z5 HE, 500~800
ms FIBEHLIAIRE . PM L5 BENLZF FETERE S block o FESLIGAT IR AT, A $ildk T 17— Nk DR
WEH TR 4, SR BEEE S 20 N IEFESET AT SSA0 3 ANFTRE(L S5 .

2.2.2. R

MNZEAE SCRA AN A RHON R 2 A o) ik e, & 2RARC BGR AL ARILES, 1RVC S 4 2K@3h
Y, Y, RERFIN). 35 500 SRR, BERAE 125 NI, ERE—A block 1, AESK 25 AMAl ik bE
Mlik

2.2.3. ERPs BiCFS o4

EEG id 5 f# 1 3¢ H NeuroScan 32 3 (FP1. FP2. F3. F4. FC3. FZ. FCZ, FC4, C3, C4, CZ, CP3,
CPZ, CP4, P3, PZ, P4, F7, F8, FT7. FT8, T3, T4, TS, T6 TP7, TP8, Ol, 02, OZ)I{ErrEH]
R BB G E @ RERR 1020 £51). % HRMAEL NI R(A2), HHbBRE THIA. MR B
BARIE F775 77, AUICREERE; E4. ARMAIMI 1.5 em A HHCE — R BRI FKFIRE,
Sk MRBASEZE 5 KQ LT . 8344 % 4 0.05~100 Hz, KAEEJY 1000 Hzo B EHE A eeglab
(Delorme & Makeig, 2004) A1 erplab (Lopez-Calderon & Luck, 2014) T. B AL, PIXUUIFLZR(AL1 F1 A2)ES%,
FIH eeglab JHS7 853 43 T (ICA) DI RE SN AL TE. 3 AT I 2 (epoch) A HIEHET 200 ms ZHIBE 1000 ms,
B IENRIAT 200 ms, KHE+75 0V EAEVE N SIBR,  FOM IR RS EEG #EAT &34 5
{4 i LS R AT IR TE 30 Hz O AR B

22.4. Gt A&
SEECNBOAR N W, BRI R K EEI T TS SariEid iz ) EE M %1, EH SPSS
17.0 Gttt 4785500, BAp <0.05 AZERE SR L.

3. &R
3.1. ITHEER

AT 22000 v G B et i I N R W e S R (K T8 T 2 fAsifE ) (Fehr, Wiedenmann, & Herr-
mann, 2006), £ 1. JSRAFE RIS A B FE 20N F(1,38) = 25.35, p < 0.001, Bl Ongoing 1T-55 %
PM {E55 5018 ;. IERAAAAEAE RIS 0 0 28000 F(1,38) = 2.74, p > 0.05 (] 1),

3.2. ERPs &%

Z W BRI 70 45 & A 787 B (Chen et al., 2015)%0 5 LA 275~325 ms A1 475~525 ms {F Al & N300
5 TR A L 9 P B4 A DR T 8 10, X 5 SR S i A T B SR T 2 AT
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Table 1. Accuracy (%) and response time (ms) under two conditions

= 1. FAMES FU T RN (ms) R IEMHZE (%)

Ongoing Task PM Task F P
S BLI 998.2 (37.58) 780.88 (21.22) 25.35 <0.001
SR 96.85(9.52) 93.95(1.47) 2.74 0.11
T FEIR R
*%k%

@ 1000]
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Ongoing Task PM Task

Figure 1. The comparison of reaction time

B 1. REEHEEE

3.2.1. N300

TEAERIBE 20 F(1,19) = 215.44, p < 0.001, % Ongoing FL%HILE, PM {15 K 1 N300 I K
HR(F 2) AFIEAATRINE RN F(2,38) = 89.24, p < 0.05, N300 AT O, £ O1, 02 WM. it
S, FEAERIACHIS F IR TR FQ38) = 413, p < 0.05, TURSHTRY: Ongoing (E%41F T, O
B O1. O2 IR A: 11 PM S 4 fE T L2 IS 2% 5

3.2.2. AUREMEIER

AEAE R BT B 3 28 F(1,19) = 215.44, p < 0.001, % Ongoing /E45AHEL, PM 1145155 & [ TG 14 1F
PR (P 3); AEAENN X ) E RN F(2,38) = 15.77, p < 0.001,  Fif 14 15 5 (A9 Wi 78 Hh g X R T (X e 4
Bk EANELE R BRI RN F(2,38) =11.51, p < 0.001, RiHEME IE R AE th Je X A7 B T A2 A 2K
BRy B ) 5 G X 2 TR AEAE RS HAF ) F(2,38) = 8.25, p < 0.001, HSE 5 5 A BR 2 (8 477638 HAF
F(2,38) =28.47,p <0.001, #—Lptrai REIR: PM ARSI A IO AT BE P 1E B M8 R 5 K 1) 40 A7 X 4 g v
JIX S TRIX (1] 4) o
4. g

KT PFESS ER R TG F 2 5, 1 IEEREAT BT 55 S B BT 1L ZAE 25 OB, ]
RE IEE A TAT ST B IL AR S5 M K K &R

AHFFEH ERPs 45 R BL: ATHEZER 2 250~350 ms £A7E— N HUE RIS, 1265 SCA N300, %
A EESAEAX, RN T XTSRS . X5 West S50 7845 R —E(West, 2011). N300 {EH 2
FEAS 5 N2 AL, (H2 AT RR A OIS e AN Rl N2 A& H bs I 25 00 i AR AAE BT 15
(SN &P R SE, 2002); N300 BTS2 AT EICAZAT 5 P il #EZR R 000 22 . West 7E BEAE 5256 it
17 N300 5 N2 #9Z5(West, Herndon, & Crewdson, 2001), SEI NETE S, TERTEH S, RER
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Figure 2. The N300 over the occipital region (O1/0z/02) for PM and ongoing trials
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Figure 3. The prospective positivity over the parietal region (P3/Pz/P4) for PM and on-

going trials

[# 3. PM & Ongoing fE 55 7ETRX (P3/Pz/P4)if5 & HURITRE M IE K

Figure 4. Topographical voltage distri-
butions within 475 - 525 ms centered on
the peak of prospective positivity eli-
cited by PM trials

4. PM £ 7E 475~525 ms T RIAEME
IR {E AR ER L (B

PARBEAT I SR I, 1T RIS HELE 2 E)E B0, BORPEAEREAT IR SO I WA 55 14 [R) ) 3 5
LRAATRINECAZALSS . SR RRIL: AREK, AR B sega i MBI N300 B0 W& ZE5R, RNHZ
XHABLER B RGERAE I T, HOO B2 S N2 oAbl e AR, Seis a2 73 B HBLK N300
AT N2 B —HMesr, B T RTIEICIZAESS PR R %L, HA R R,
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AIEZE R I 400~800 ms J5AAE— BRI, o€ SONRIIETEIESE: Il R R 45 R BoR, |
WE VAT 25 T i K PR R RS Mk AE O B 2 M R IR IX 5 T, 5 West HF 7T 45 BN —B(West & Covell,
2001); ATHEVEIES S P300 B/ fEMN X 20 A ATEAS A2 AL P300 25 R I RSy, 3
5 NENFRE— LSBT FRARESI A 2 00 & TARIC ISR R (B 5 & 5%, 2002); West 1E
REAT: FOAIE 78 A L BT RE PE IE VR 5 P300 )2 7 (West, Bowry, & Krompinger, 2006), 46 ERYGRE LT
N-back 1T ) [F] I 38 B ¥R LR RIMATRIMEICIZAT S, S5 A : N-back E45FTIHEK K P300 J 7 IR {E 52
N-back 155 53R 5200 110 R BE 1 1E 9% AR IE AS %2 N-back 1F 55 TR 52, X & W RTBEYE IE AN T
P300 57 i—F ERP sy, RS T i-RIBREUS i Tid f2, BA%RS M.

ATAETCAZ A ZD N AL — B DR E R S i mi, B H AT IR TE B — BB £ (Cruz, Miya-
koshi, Makeig, Kilborn, & Evans, 2016). —47 454 75 0N ATHEICAZ 3 IR AR K2 B2 =2 B alin T At
&, MERLL R PN £ A3 T (Einstein & McDaniel, 1990). 52 ks . DhEEVERZ L0 70
i FArHEICAZ 2 E . SRESHN T AR, R BIRE AT BE AR Wb T M S arhE e AZ S s A R 1 B AR
HHI; PATHER RS0 58 AT 10275 3 DLORFF 2R R —IE 3 B9 B0E (Smith & Bayen, 2004), &
Z, BOEICAZRIN T AR — AN e il AR, AT AR DA HE | 3 n T R e dE sk ms i TRyl A8, &1
AT R AR 1 20 i sk R A B AR T SR o T AR, TER T TRE AT S I E B . R R ST T
FHE . MEAEFEZRER.

& H
AR RE FH E T H (14QNP006) -
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