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S FT BE 2 100 A A AR T e AU R AR R ) R SR
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SES B845
1 515

KRRy, TR SN RERKZ —
(Berman, Jonides, & Lewis, 2009) . A 4L FEIEIA
SRy AR Z [ AR ARL P ] S 35t S (Anderson &
Neely, 1996; Dewar, Cowan, & Sala, 2007) ., E: 1, I
i AH OG 2% 2] N 25 X6 1 i 2 > 1 T L PR b i T
#t(Proactive Interference, P1) (4%i& L Anderson &
Neely, 1996),

DIAT % Aif 46 1 e i B9 0 >R FH 0 X0 B A8 2 )
(paired-associate learning)ff:45 . Horp, @i ibmiA4
J7 41 (list) v ok [ 1) 42 2R 3] 5 AN [R) 9 H B 3] AH K 2R
(tn: A-B, A-D), = T THL(EAmE); e il
FAET, X LRI H AR RN R (A0 A-B,
C-D). A& T He iU (PI effect) nl il i Hu A58 — 4>
J7 9 eh AT 55 5 4 A 55 B9 4R IR OE B R

(cued-recall accuracy) 3% 75 (Jacoby, Wahlheim,
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Rhodes, Daniels, & Rogers, 2010), %I PI = (C — 1) /
C, Hrp 1 1 C 4337 T4 B A% ] B iR X AT 55
) IEAff 2%

A VF 2 W58 R 2 i N i P ik
17 T8, SR, S{dRExT AL, iC12phT
BHEER G Z RN FH YR, WX PL A
T AU E (Mayes, Pickering, & Fairbaim, 1987;
van der Linden, Bruyer, Roland, & Schils, 1993), %F
B EA B, MREPE T E R (CICZ ),
XFOPE SR B BORCE N R B N R
(Loewenstein et al., 2004; Ebert & Anderson, 2009;
Hanseeuw, Seron, & Ivanoiu, 2010): B /K 7% 5 2R
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Z4F N (Healthy Elder) . /if 48 T $E UM B Ak 2
Xf aMCI Al AD #EATF- 0112 Wy i) #2800 B2 B i
(Ebert & Anderson, 2009; Hanseeuw et al., 2010),
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WL MR ZHE R SONFK- A, RligAZ
e ik 15 | B 1) T 48 DI 1 e BB T RE 23 52 B
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20 R8T AR A 3 B

AW TR R A AR 220 B 25 4 2 J7 e kAT S 50
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gevh — i 32 B S PE R 2B ) BNE M, RS
GABA 5H.3Z{A(GABA Acceptor, GABA,; F %3
IKTEME T RGE) S5 G 5, HETTRZ WA i o R 45 (Park,
Quinlan, Thornton, & Reder, 2004), A 5| %H &1
AT 35 5 (McQuaid & Laine, 2008), Hi T-H Al
T, AP H L4 AT AR GRIERT E] Dy 30min, 25
W%y 1.5~2.5 h), S8 ZHN T2 et
(Hirshman, Passnnante, & Amdt, 2001; Reder et al.,
2006; Park et al., 2004; Reder et al., 2007; Liang et
al., 2012; Reder et al., 2013), A MFIFTEH, BRmsZ
FE 51 R A IC A2 B AR 5 D 12 FE RS BE (W MCI/AD)
AL AT R R LWL . Hid IR
AL, PR o 51 R A IO A2 R i 3R I R
WACAZ BT R B, T BT IR O T
MCI/AD W #iA H 5 GABA A X (Jiméez-liménez
et al., 1998; Wyper, Kelly, & Patterson, 1998;
Pappataet al., 2010), X, {EEEAE B/ IE B
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IR i TR] 2 S 3 B IR R, AR T T PRl b B 5
A% T P U

O R i A8 T 48 T R O 1 g A R L
TG . R R TPCA N HLE, A R
[] 14 B3 i B (Oztekin & McElree, 2007) . —Ffli
NN, HE T R AR g B B, TESEAT S
WF, i TR AR WA, S BT T
BEIFFHWNET NREZ, A w4, 5
— AL AR AR TP R A A TR IR B Y
PRI A M AL IO WE Z J5 77 A 5e 4, W 5a 4 151 H
AR PR ARG, T TR A A SR B BR AR Sk, R P AR
Ak

VT, AR, aMCl B4 i s 35
KAAEICIZ I i is By Bt (Belleville, Sylvain-Roy, de
Boysson, & Ménard, 2008; Hanseeuw et al., 2010),
H aMCI 7& B A 5 5 4 if A5 H B A 8% T 30

(Hanseeuw, Seron, & lvanoiu, 2012) . % fith [ 65 A HT
BT IS BUEEE aMClL B PRI R IR
B g i PR ME AT BB 042 e i AR F R T
TR R B R . ARG ROR R AR 20 Y
2SI 5 TSR BT AR 25 G 0 T VR R R
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Confusion) 15 7 5if; 1] 2 5 1 A2 v 28 56 X6H 15 17 37 45
TS PR R A9 FH (Reder, Paynter, Diana, Ngiam,
& Dickison, 2007), F-KHa /S HOR AT AL Y
RURIIY R L BTSSR o B Al, R IS i RT
RetEREATIHAE, PR H S S H TR e A0 5T Y
% .
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Schunn, 1996; Reder, Donavos, & Ericson, 2002;
Buchler & Reder, 2007; Reder et al., 2007)
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(S 1) o AR DAAE R4 58 (Liang et al., 2012),
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AR ARG S AN AR ]

RTINS EAE R W3, F(2,38) = 16.21,
p < 0.01. fATERRK W K 5 R W, 245 90) (BKWE“ZE 28 versus
AR AR 1 I 2E X ST B R ),
F(1,19) = 1.87, p = 0.187, x4 2 (F(1,19) =
49.57, p < 0.01)FF 41 3 (F(1,19) = 6.27, p = 0.02)1
W 25 > WS AT S & 52 o AN TE T G DR e 22
(F(2,38) = 16.04, p < 0.01)if J&-7F 5 £E HiEh /K (F(2,38)
= 11.44, p < 0.01) i}, FEHIMIY2E ] Gt F 4 3

259 5 Xt 28 AU AS B MR W, F(2,38) =
14.88, p < 0.01, fAIEARLM A IS ZRIH, [ T 55 Kl
XFAMF(1,19) = 2.57, p = 0.125), 24455 il 0 3a] %)
(F(1,19) = 21.21, p < 0.01) FIFHLALIAI X} (F(1,19) =
2254, p < 0.01)AsZm ¥ B3 o 783 S R 2 g
(F(2,38) = 139.65, p < 0.01)Fn4: ¥k (F(2,38) =
35.90, p < 0.01)RF, a2l ] 22 44 g 25

FF 5 iR Xk 26 B A2 5 OVE W, F(4,76) =
45.37,p < 0.01. ffjHAN AT B0 B, £F = Fh 2SR
XF 2, P 25 5 2 0 (B B . F(2,38) =
9.49, p < 0.01, F#A. F(2,38) = 11.02, p < 0.01,
WA, F(2,38) = 50.29, p < 0.01), 7E/%%1 1 i
e, XA 2 RO 3, F(2,38) = 2.59, p
= 0.088; MifE/F4 2 (F(2,38) = 144.93, p < 0.01)F!
J$%1 3 (F(2,38) = 97.78, p < 0.01) 1, Ja %257 2%
ST

ESL 7/ 2| RS IREI DO e N = i L R (S E R T
F(4,76) = 3.29, p = 0.015,

2PN E A1) 1 = RS RE] G (1) 2 2] 3T B
EmEEHIA . F(1,19) = 3.38, p = 0.082, T
F(1,19) = 1.62, p=0.218, E&E . F(1,19) = 0.26, p
= 0.614), FAZGYESHRAEITFS 1 ME D8RG
A AT o 25W%T A 2 v =R SRR R Y2 3T B
A B E L (R F(1,19) = 51.74, p< 0.01: , T
A, F(1.19) =48.07, p<0.01, EHEA . F(1,19) =
11.06, p < 0.01). Z5¥xf /741 3 o =Fh ISR X 1)
2], BRT 2 ANEN(F(1,19) = 0.08, p = 0.783)4F,
X5 % (F(1,19) = 9.02, p < 0.01) F1-F4%I (F(1,19)
= 11.43, p = 0.003)in] X} 1y 2% > 44 i & 520

JF 4 2 S5 R DK W 22 5 S5 AF TR = b 28 AU ) % 1Y
22> R A b (P A . F(2,38) = 17.99, p < 0.01,
T4E% . F(2,38) =23.80, p<0.01, FEEM. F(2,38)
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0.942) 41, Jy Bl 22 5 X AR B R UK 25 T ¥ i AU
(F(2,38) = 4.74, p = 0.015)FIHE & #I(F(2,38) = 34.64, #1 RUMASH
P < 0.01)iAl % fy 2% 51 IR 4 25 SHEHR ax W1
]G 2 TR 2 S X WK e 22 i A5 R A 122 Aboost T P KO (3 39*
AR WL, F(2,38) = 1.18, p = 0.318; TMixf 4l 2 dn KL KT BB 0.175
(F(2,38) = 121.79, p < 0.01)FIF%] 3 (F(2,38) = d TR B R A 0.12
109.41, p < 0.01) Ay 2= 2] 5 M 35 f . TR0 2o 24 55 Cn R A 25
2R SRR AT RS LM ST AR Fo ;”;j;ﬁgﬁ%ﬁmucem& 90°7
F(2,38) = 3.43, p = 0.043; {HX}F%] 2 (F(2,38) = B, 1T AR BT KF 900
_ (Kucera & Francis, 1967)
Z’j;sz%ju ggg;jﬁu 3 (F(2,38) = 33.45, p < 0.01) P ﬁmg@w%ﬂ% 0.357
FEIRRA L AR TR0 B 17 e e e
(WLIE 5). Geile g m, i Mk E)s, 5o . S E -
2 11 Huj%$%ﬁimrﬁﬁ%m?&:%iﬁihm Nk Anmax RS KO B e R A 127*

t(38) = 2.875, p < 0.05; 741 3 1, VEGIBRMR L E 5%
A TR T AU v T S AR B K SR, HIK
#7353 2%, 1(38) = 0.458, p = 0.649,
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Abstract

Increased sensitivity to proactive interference (Pl) was widely observed in patients with memory
impairment. There were two competing theories proposed to account for the susceptible Pl effect in amnesia
patients, with one holds that Pl occurs at encoding stage, and the other believes that Pl occurs at retrieval stage,
however, its underlying mechanism was still unclear. Moreover, the results from patient study may be
confounded by the differences of age, gender, education level and intelligence between patients and controls.
The present study focused on this issue by in combination using neuropsychopharmacological experiment and
computational cognitive modeling technique. Based on the recent findings from amnesic mild cognitive
impairments (aMCl) that encoding impairment and susceptible PI effect coexisted in aMCI, and susceptible PI
effect still remained in the absence of response competition, we hypothesized that the susceptible Pl effect in
amnesic patients might be primarily due to encoding deficits.

20 healthy adults (11 females) voluntarily participated in a double-blind, between-subject, placebo-
controlled experiment, with a 2 (drug: midazolam, saline) > 3 (list: listl, list2, list3) < 3 (word pairs: control,
interference, practice) factorial design. Subjects were required to participate the experiment twice, one week
apart, under midazolam (0.03 mg/kg) or saline. In each day, subjects went through 3 lists of word-pair
associative learning tasks and a final cued-recall test. For each list, subjects were asked to remember 45 word
pairs firstly, and then each word pair was tested twice. Three kinds of word pairs were designed, with control
pairs studied on only one list, practice pairs practiced on all three lists, and interference pairs involved
recombining cue and response terms from one list to the next. An ANOVA statistical analysis was run on
behavioral data and SAC (Source of Action Confusion) models were constructed accordingly.

It was found that, episodic memory was significantly reduced after midazolam injection, as contrast to
saline injection. In list2, the list directly followed the injection, the Pl effect was detected both under midazolam
and saline, but the Pl magnitude under midazolam was significantly higher than that under saline. The similar
pattern was also observed in list3, although not to be significant. The output of the SAC model was fitted well
with the experimental data.

In conclusion, by using drug studies, we replicated and further demonstrated the susceptible Pl effect in
amnesic subjects. Moreover, with SAC, the present findings suggested that the increased sensitivity of Pl under
midazolam, as compared with saline, may be due to the encoding impairment under midazolam. The present
finding implies that the sensitive Pl effect in amnesic patients, such as aMCI and Alzheimer's Disease (AD), may
be due to encoding deficit, and thus may contribute to the diagnosis and cognitive training of these patients.
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