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T1EIRIZRI AR &
T ¥ EBEER BR ZHE HAEE

(HHIFE RO ER , JEE 100089 )

=

WAEE AR R L 25 (B 225 0 A AN 2 (8] TARICAZ B b R AR BUS R VR o B

A7 Morris 7K 2 B SE3

DRE K BB 23 8] B 25 R A2 A28 8] TARITAZ , 2 A I 2 R AN [5] B B R 1 5 2 T Ak ( 1y g ) A ) 2 2 ) A
K, B AR R iR A A B R K 20 2 (A1 DKo IR0 L B AR K BE LB R Bk BRI 22 570 SRR BT

BRERTKC L, 2 Y1 SRR 0 R0 S 36 v S A R Bk 30 R SR PR 0 SE 6 v X A R BRAS R B b 2

S (A1 2% , U AR R

FEW TS HICILHE B OSSR B AR 5 T 72 I ZRE5 HRUR S AR R 75 0 R BRI SE e Py 45 51 5 A B /K 2 A
WEA B ZR IR RERNSH LRSS B EA . £ TIRCIZ LB, TTidsh — R IR 2 — K
Dt NS IR A AR R AR, P93 B SR ok v RIS I, DA AR R T4 AR ICAZ R S AR5 AN 2
BGOSR . BFFEERR M e 2 (] TARCAZ Az RIS H LI b RAEAR RER

1999) , 5B —FpW 52T Atkinson FI Shiffrin fiC

KW A TAETIZ ;S AIB IR R EE; IR AE 244 ; Morris K 3£
&S B842.3
1 HiE

1974 4F Baddeley % A #2 i T E 142 ( working
memory ) X5 B #EATE B A8 AR A B BE A R
GRS, BES T RPIT RS 5 S B B AR 2
) I B G~ DB R G2, B JE Baddeley (1992) SR H:
H—5EE, BRI EDEIERAISREIN TAED
LE G F 1 TAEILIZ (verbal working memory ) F1%%
] TAEICHZ ( spatial working memory ) , {14351 £t
TR B R B M W AF R K" W T A
(Wang & Bellugi, 1994), 25 [8] £ %217 ( spatial
reference memory ) 298485 2R 5% M S5 RN K T
SE I — 28 55 1) — MR AL BI04, = R 2 %
BFEFETBRERN SRS, BRE FKECI
(Hodges, 1996) , HH{& T2 H] TAELAZFZS 0] =
I Z MR AR F LA AR AL —FP T
Baddeley () TYEICIZBRBREAY , AR %8 [H] TAEICHZ
52 S 10 AR ST RSO R G, A
X R 2 A BN R G 0015 B R T R AT
Medina, Izquirdo, & Barros,

( Izquierdo Vianna,

Wik H B9 :2008 —06 — 18

12 =G TAERY A R 23 8] TAEICIZ AN SR 7] 23 ]
SHCIFEA R — TR, TR R MEmA S
KAHEICZ 6] () 38 B (Martial, 1998) , B4R Bedde-
ley B TAEICIZARRIE R R L LI 7, (AR X T

238 TARICAZ #0282 %1010 9 5% & 2 B A A
W5
MMEEMLHERE, ZESFH LN ERER

Ab PR R FENHE B W gt IR R = AN
Smith F1 Jonides(1998) #£ i, TAEICIZ R GBI
BT 4k =3 : S sk B ( encoding or
acquire) it F2 , 2% > I RBUE B, B15 BREZ 1HR
{33588 & 3R (retention or rehearsal) 1 #2 , /S Wi &
RETAE A E B AT L (execute) 3372, £ 55
S Lk B A4 B 5 15 8 B BT/ $ B (re-
trieval) o DAfEEN X 25 6] TAE G2 1 Z= Rl 2 %5042
AR LA TR S, ZE D TRIEHREW
AT EX T2 B TAEICIZ A2 B 25010 R
B Be Y Eb A %o 458 /0 ( Sarihi, Motamedi, Naghdi, &
Rashidy-Pour, 2000) , AHFFT7E [F]—~52 5 o [ B
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41 %

He#szs [ TARICIZ 5 % M 2 % {00 S Bt AR
R =IO AT A, BRI Z HE B
Tt BAARRE, LA — 288 7m 25 [ TAEiCfe s
HZHICIZ BIRR

FRIX AEBR BRI B R G 5 T AL e 5 &
PIRR . BFFE R I3 it 22 o KA 2 1k BE Bk
(acetylcholine, Ach) {& BB & A A ( Pepeu
& Giorannini, 2004 ) , 1 %S [8] TAEICA2AE 55 #9240 i
FEA] L3 B S £ Mt RE 8 % 2 19 & ( Chang &
Gold, 2003) , Jx=zz, FH e o 45 1 1 J7 ik e 5
PR R A AR BRI B R AU, /D AT KRR
E:55 B A9 23 ] TAEIC 12 B8 77 FAIR ( Berger-Sweeney et
al, 2001) , DL bS5 R R I N & B A B8K F- 5
ZE LA B UIA R, REEBE M JHEEZ
PRAEHUR, LIRS R A AR B AT DLy 3l T &
] TAEICAZ NS 0L M Gt S AR B 72 (Vales &
Stochilik, 2005; Von Linstow Roloff, Harbaran,
Micheau, Platt, & Riedel, 2007) , 3f H 2% |6] T/EiC
PR AR EE IR R RS IO U, A =
] TAEICIZ3 S % 10 R T M Z K1 Th g
ARZS (Saar, Grossman, & Barkai, 2001), K, 3
AR AR B 2 e BT AR A5 2 ] AR ICAZ 15 B AR
F3W I B TR IC AR THRIERT 52
FZICACHICAETEARTR] . HeAh, 7E WAL B W AT K %
LSS B I TAEICIC M S FH 10 AR AR, A LA S)
Y FHRTET & TR R 18 s . (HRATR
Iy, WLk P R 52 sh M il vk ok B 45 R R i, A
2o XA BE TE R 1B 3 S HLAVE 4 55 R R X 4
B TPLA/ER (Von Linstow Roloff et al, 2007) , 7<
WXV R 0 B AR B Wi Dk i B T K R e
SIRPRER AT TIC KA, Ut — BB R H
mxHCAZ B EHAE R

B2, AR B A RS B S % g0 fas /) T
YEICAZTEAS B B RS AR AR B =5 E B
TSR FIHLEI AR R, WS M 2K FE 25 R & %510
Rz ) TAEICIZH PR, U3 M Z AR ZEAR RIS
BTG fER, U3 — 2R R = HSHIL
TRz A TARICIL Z R R 6

2 LR — REEBIERZ L
A 5 A | PR FF AR B B2 i

2.1 7%
2.1.1 Y REFFEG
H 200-250g (L mtRFEFEIEM) . B3 R

JRAEHENE Wistar KB, {4
Y

TSRS, B HBER K, 12h SER/ RN
JEH AR 22 £1°C, SIAELREGEN 1 F
JEIERXHITER,
2.1.2 FKWEE  Morris /KK E HR 98em, &
60cm, P BE FLJE IR 8 28 €5, /K IR 40em, KR 22 +
1C, H#E 8cm WE A SR T /KM T Lem 4,
YER R BRME— 34 F-Br o R Morris KA EATH
ILRRGR A BEHARREROAT R T KEEF
Wiz SR R kR R SRR, KR E
g BARCT) M (L) A M (R) FAxHmi(0) by
MR, KR EWLEEDEP ST B FEERE
2R 5 R
2.1.3 55 A EZEW (scopolamine, Merck H 5,
o P AE BRER K ISR ) s B FEST (i p. ) ZHIRTEST R
Himl/ H,
2.1.4 KIS K46 HRRBENL R 6 A, 57
HR=ZAK A (n =8, n=8, n=T)MI=1TKREF
B (n =8, n =8, n=T7), 43 G4 KRR
EEM(1mg/kg) , (B2 5B 6] A BT A F , %200
3 R, 58 4 Rit4T 60s W25 RIERM L5, 2591
S5t i) 43 2 B R 2 % 0 A2 I 4R FE 4R BT 20min, &
FZILIL NG R IGME 4 X2 HFEWN LB
B 20min,
2.1.5 KEFE EEENYIGIFRET 24h, ik
K BRAEBA o 5 F7K £ B K 3min LUE RS
YIZRIA KK R 11K i - g5 R A
ARE BB AR A K LR, 5l & AL
BRFEAZ, KR 60s MBS F7E L HER
20s, AR K FRFE 60s WIRA B E &, MK H 5 =
ZUHIMEE 20s, R i0R KRB & R
9 BEARRC B Vi Uk T N, I 4 A 0 AR TR RS
KRB RIESZ M block Y%k (4 block 4345 4 4~
RIK) , &L 3d, AR Z A 1R [E A 60s, P4
block 2 [H] #J ] f% A4 3min, 2 [A[#R SL 5 ( probe tri-
al) : FRFE— RN LI R )G 24h #17, B EF
B0 K B E R & A0 B 1 X5 52 FRA K B
60s NIVIE IO, 43P K BRAE 4 MR 1E 3
B A], R BRI K BT 22 [ 22804
2.1.6  GeitZE4syar F SPSS 13. 0 XfsIb 4l Bt
TGS . LIEHE AT HE + IR RR,
M EZMELSNENZ R R T 250k R
£ ] F 0 L TSR BB L A R B R K B B AR A,
t A 36 EE AR I S 38 w4 401 ) 7E B A5 4 B A5 B B )
ZIEMZESR . Llp<0.05 fER BEERMIRIE,
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2.2 HREHW

2.2.1 FREWTHRZEASZZIZHEINER
mEERE A L PR, 7ERT 3 RS HICILHYISR
R, R YIZRRT 20min B0 AR RS, R E
IR 5 AR LR K ZH AR UTE ORI | B AR R B RN UK
HEHREREYCE, WRBI(E1B) EENEK
ZRR (W x RE) I7 28R EW, R E
N B E,F(2,126) =21.61,p <0.001, Eh /K 4H ¥
IRIVIREE VIG5 K B3 0 22 i 4 S TR,
PR BB HCAE T 35 5 W00 B, SR B 22 S 3 5 25
Yoab BB E BB R FE, F (1, 126) = 34.16,
p <0. 001, ZR B B v OR300 S 2 v T3k 4L 5 b
Hx REMHMHEAERALE, F(1,14) =0.09,

A Hibutituation

p=0.769, BRAEKEE: KRS MA 5K HMLL B
=N, F(1,126) =53.98,p <0. 001, ¥k EE
(P 1D) « Bl 3 VIl B [6] 54 3 < G K B 2 e T I
AR AR B 2 T 2 ) T R B T TR K AL F(L,
126) = 62.68,p <0.001, 7EkA= 5 M L $: 5 1,
AP KAE LRSS | REZERIVEEHLA (B 1C
), AiaA g (E 1C &), BEE ISR ER
s, FEEEX (B 1C H) A E; REERMATE
WERER 1 RELAGAMBENLN E, HEEE IR
Hogsghn , AL BEPLA A 1 =, AR R
A R RO PR Y S S R R A B K S 5118,
TESR WS Ve b2 BT AR o

Training

Lateney(s)

Speed(pixel/s)

Length(pixel)

v
Saline scopolamine

50 *

& 10

Saline Scopolamine

1 FEEBTRERSHICZE 2GR R
H:(A) ZBRWEE. (B) ZESHCAZYNGNE 3 RIERARI NI B[ F(2,126) =21.61,p <0.001] , REFMABE K
HERIFIER [ F(1,126) =34.16,p <0.001 ], (C) DA SRME : ZEM A 45X, P IEIABENL, AR AR, (D) HEEWER
B0, Sk B B AL (R AR R AL Ik HEBE s T AR B AR KA, F(1,126) = 62.68,p <0.001, (E)FPME
B, A FRER K AR H AR RS B B L R T E PR F(3,28) =19.85,p <0.001 ], T R R AL 7E H ARG PRI B i (R
THABZ IR , A0S AR GBS PR B Wl B] LG B AR R FRAEK [ F(3,28) =16.48,p <0.001], O.L.T.R AL ZM. Bin
MAGFR,  * « 5 O.L.R HfE,p<0.001, (F)HFAULEH , R EERATKBHEE ER TEEEKH, F(1,14) =5.08,p
<0.05, =15 Saline ZH L, p <0.05, (G) HWMEH b, REF AU K EE R T EBEEKH, F(1,14) =6.97,p <0.05,

* EjSaline H L% ,p <0.05, M +SE,,
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i 4%

WS MG i 45 % B R KA BAng
PR B s T HER M, F(3,28) =19.99,p
<0.001, M AR B TR 7E B Ange BRAS B8 B AR T
e RR , AH 2 FHAH SRS B 45 BE Bsf 8] bb B AR R PR EE
F(3,28) =18.65,p<0.001(E 1 E), HiRLEEZ
BB Rk 7K 20 7 E A5 52 PR 45 B B[] o et I 1 L
B, KM KHABES TARESWA, F(1,14) =
48.68,p <0.001, REFMAMBEKERERT
Ehok4H ,F(1,14) =5.08,p <0.05( & 1 F) , B4R
R MK R B R TR K A, F(1,14) =
6.97,p<0.05(F 1G),
2.2.2 FREBAETHRZEASEILIZHERR
¥ w2 i, i = REESHiCI2)I40a
B, R 8 WG L 2R R EE W, R EE
20 AN A PHER /K 2H AT AR I 38 R B 2 X RO, F (2,
126) =18.68,p <0. 001, {(HPHH Z [ BEIEA =

B,F(1,126) =0.08,p =0. 750 ([ 2A) , Z 2=
HAAEFRER K ARk R K ERA 20, F(1,
126) =0.97,p =0.326; Yk REFE LB AR EER,
F(1,126) =0.03,p =0.873 (& 2C) . kA sEme i
T, P IR B 2R, S I 2R B0 1
i, 2R e AREDLA R A R Ll b £

M 5256 A BEER K 4R 7E H A g RS B3 B IA) 2
ZEFHT4ME,F(3,28) =9.90,p <0.001, R E
EIRATE BARZ PR )t T H B4R, F(3,28)
=8.52,p <0.001 , AR B %5 HR 2H A A Bk K 4H 22 [7] ¢
HER,F(1,14) =2.10,p =0. 169, i K E 75
A BLE S 10 R (B 2B) o J34h, REE T
H5EMEKAM L EKE[F(1,14) =1.67,p
=0.217 ] AR EE [ F(1,14) =3.88,p =0.074]
KEREREER

W
[

. ’ T
- Sal o
12009 & = Scop 40+ “'2?})10 S 40 - wan
~ 1000 4 — =
2 800 s 304 £ 301
= & S
£ 600 = 20 £ 204
) 5
g ] p =
= 5710, £ 104
200 1 = oli|T|r
0 y 0 v r 0
1 2 3 1 2 3 Saline Scopolamine

Day

B2 AREEBAGETHRERSHLZHERRFLRE
I (A) R EE AN B K 4 R R 3 R BN 2 S 840, F(2,126) =18.68,p <0. 001, {HFFLH 2 IA] 4 LG A 25, F(1,126) =
0.08,p=0.750, (B) YR rh, WA Z RISk WA BEEF,F(1,126) =0.03,p =0.873, (C) HMEZEH, AR F
(3,28) =9.90,p <0.001 JIAREEHRL[ F(3,28) =8.52,p<0.001 ] ZE AR ERIFHH M BER THELRR, HERHZ KA BEF
25 ,F(1,14) =2.10,p =0.169, O.L.T.R:[RE 1, * % =5 O.L.R % ,p<0.001, M +SE,

2.2.3 FREWTHZ=ZESEZZHERRERT
2N 3 B, B = KR B A F A B 2R K 4
IR TT AR R , T30 SE 96 BRI 1 S AR R o
BEIR R LRI S50 vp A BRER K 2 7 F AR 4 RS B )
HEERTHERR,F(3,24) =5.57,p =0.005,
AR B IR e PO R R 15 B 1 e 0 22 5%, F (3,
24) =0.77,p =0. 521, PLBA R B E WA #2512
AIPEE (B 3A) . PRI LRA B REF
(1,12) =2.64,p =0. 130 ] FyFikEE[ F(1,12) =
2.73,p=0.124] E¥WAHEEESF (K 3B,C),

3 SIS R RS O A R AR
A5 S GBS | G Ap AR B 5
oIk

RIS SR SRR G R RS
GEZ

311 EWHE 542 HREBEHLA K 6 41,5
SR A A = AR B (n =) S
Syt B K PR B2 (1me/keg) , 25053 e 1
SRS — UMK AT 20min 55— YW BRR FIZE — K
WRRG 20min (55— YWHRF SSmin) ,

3.1.2 ZWEF HiVI% KRG LEZNRNS
HTAZYI G, K 2 A block, 5% 3 Ko HIRRY:
LTI GBI

3.1
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W 2F LML 2 RIGH#H T, BRESR  FICIHHE, KRFEIFRFCER S, R
W EWA BT 2 IR, L S R, BTl BJELE LEEE 20s; 55 K7 75min J5 #4T, AT
£ 30s WREI: &, RSP TAEICIZR G B # TR MFCICHHRE KRB AKGERSE (B3 & 56 B
Ko WRBABENE, MBS BTG, HEIRST AL, H—KIIZSEHRBE R Z R0 TAEIL
FENIE, SEHEH 11 RPEAT 2 I, B —R N T ZEEHREE.

A
F¥
40 A B C
= 2400 4
g 30+ 40
% 20001 I 1
g 16001 30
2 20- e £
8 5 12007 =20
£ 0] E ]
= 7]
olL|T|r 4004 w10
0 : 0 . ‘ 0 ,
Saline Scopolamine Saline Scopdamine Saline Scopolamine

B3 FREMTHRERSHTZNERRBR
e (A) JRISCE b, 2 B K H 7 H ARG R B A (] B 35 R T HER R F(3,24) =5.57,p =0.005 ], REFH WL 7E 1-1~5 FR A\ 45 B b (6]
BAZES[F(3,24) =0.77,p =0. 521 ], SR KERMH S HIDIZ IR, O.L.T\R:FE 1, = » 5 O.L.R [L%,p <0.01, (B, C)
PR R B AR EE [ F(1,12) =2.64,p =0. 130 ) ARk EE [ F(1,12) =2.73,p=0.124] b¥RHBERESR . M £SE,

A pre—training Training Testing
1 Day 1-3 Day 6-10 Dayl1
Day 4-5 — N=7
B Saline
50
T 501 .
40
z Z 401
g 30 g 30,
% 20 = 20,
- @
10 (}f« 104
0 0
Saline Scopolamine Saline Seopdamine
C 50 - N 60
40 - = 50 1
Z 301 E 40
' i & 30
% 20 1 ?:: 20
= 104 710
0 ; ’ 0 r
b Saline Scopdamine Saline Scopolamine
50 7 ® 501 1
40 1 o
2 30 E e
> 30 1 | r
% :é 30
z 201 I T 20
10 4 5 104
0 . 0
Saline Scopdamine Saline Scopdamine

B4 FREEESERTEICIZ0E S5 R Bud R e Em
E:(A)ZRFRE, (B) REFWASEEER /KA, E— IR R EE 8K [ F(1,12) =11.77,p =0. 005 ] , ik 3 B JC B B 2
AR[F(1,12) =1.49,p=0.246], * * 4 Saline 41 [L%,p <0.01, (C) REF AL WM AIk i R A K HIEK [ F(1,
12) =4.95,p <0.05 ], Wik d B WA B[ F(1,12) =2.98,p=0.110] , * 5 Saline 41 14 ,p <0.05, (D) AR E AL Wik
PR A A TR KA FER [ F(1,12) =5.61,p <0.05 ], Wik s I A B E WA [ F(1,12) =0.69,p =0.423], = 15 Saline 41 th45,
p<0.05, M+SE,



342 o B % R 41 %
3.2 ZREHH A F(1,12) =0.69,p=0.423],
3.2.1 REERTH=EAIERIZHERFEDT

2 4B R, KRG &t 3 RS ZS%EiD
CEIIISR , ¥ F RGN, 2 X5, FiEsit
115 Ry 8l TAEICAZ YISk, B DI 2Rk B3,
HEAE SR 12 W R LA BE ML R 3 5 A8 o DL ) =X
Fo FLIEE 11 R (=B TAEICIZII%SE 6 X), 58
— R MHT 20min 4351 8 1 56 AR BRER K FIAR B %5
B, 75min J5 AT R IHK, SRR T 24
FHER KL F(1,12) =29.46,p <0.001 | F B R E 2
B[ F(1,12) =18.35,p =0.001 ], % — R IIX 59
WRIIESE — R B &% 5, UL R R 88—k
BRI TH N T., RESERA 54 KA
AHEE, B — R BRI B R [ F(1,12) =
11.76,p =0.005 ], Wik BE R K BESE N F(1,12) =
10.73,p =0.007 ] , vk 3 BE TG W AR [ F(1,12)
=1.49,p =0.246 ] ; 55 — YR 3K i 0 Dk 75 AR S0 5 fn
[F(1,12) =4.80,p <0.05], B4R B BE 34 hn{H 1%
ARFM[F(1,12) =4.43,p =0. 057 ], Yok d &
BB ERA[F(1,12) =0.13,p=0.724],

3.22 REERTH=AITERZHERRET
B EiIgMIIZRRE 3.2.1, WA 4C Fis, L5
11 R, AR E B#HATE — R, W58 R s
ST 253 0 G AR B AR K R AR B8 B, 75 min J5 4T
BRI, HWEAR B 5 A B K A5 —
WIS, R RIS R I F(1,12) =1.14,p =
0.300] R KEE[F(1,12) =0.98,p =0. 343 ] fijt
TR F(1,12) =0.07,p=0.799 | LB EER;
PIZE B 58 — R IR S A BT R ], 7R % i
Tk R AR B K H K[ F(1,12) =4.95,p
<0.05], B KW F(1,12) =4.77,p <
0.05] ,{HiiFk#EERA BEL F(1,12) =2.98,

p=0.110],
3.2.3 REEWRTMZEITEIZIZHERRNE

B ORISR AIYIZRE 3.2. 1, W0 4D Brow , L5
11 R,2 HWE St A7 — s, 7658 Z il
Al 20min 435 7E 514 B K IR KE . WY
F—WMIX RG22 7B, QR EE kSR F
(1,12) =0.02,p =0. 881 ] WA KE[F(1,12) =
0.07,p =0.800 ] FliFvk @B [ F(1,12) =0.01,p =
0.916 | A BEUE, HERMASYE — Kl
IR, A BUAR B2 i 2 45 A T K 2 e vk v R
W[ F(1,12) =5.61,p <0.05], B2 < B2 th 3E
KIF(1,12) =5.07,p <0.05] , Yok B A 8%

4 hg

Hi P BB BRI BT RS AE =S HiC I P R R E S
YER . ARORIRW], & RHCAZE AN NIGS AT R 2
AHRX. Ach 34N (Pepeu et al, 2004) ; TRz ##
L4 7 R 192-1gG-Saporin 54 A5 15 i P9 HE B
R IT)E , K RTEK 4 B A 55 FRE R VT FL4F 55
023 (B4 55 2 5 55 07 THI 3 32 B4 (Wrenn & Wi-
ley, 1998), iy Ach FEESER T M Z 4 &ME
L EHAEZS RHCACAE 55 M 2K R 58 BB AE
Fo nzs 18455 B 2% >0 AT LIk B b 3 e &
CAL X \CA2 X LA K B2 ) M 32 AR5t ; i 4 B If
M Z A3 5T R AR E 2 5 (0. 2mg/kg ~ 4mg/kg)
J& , 7T S 2 46 25 RE 12 P B ( Vales & Stuchlik,
2005 ; Ormerod & Beninger, 2002) , A~3Z56 5 F &
R ( 1mg/kg) B LAAS [F] 2 B2 3 T 90 K AR K £
BAES R RS E LA TAEICI, E— 2 BAE
TAREERAZ eI mER

X F AR B B K BRoK B A 55 th & Rl
BGRRE , FTREA A ILE : — R AR EREET
Poxd 2= a5 B ICAZ T e s — 02 7R B o ol i % )
Bt ER B3 SHLAIE SRR TR AR
W R OAE , [) 42238 BCIZ B 44 o TR R ERE R
BB RELL K SRS 45 D e 1T R SR s ARG AH
Sz 8] AR BT 55 i ( Cahill & Baxter, 2001), A
PRI, KR EES X FEEHITERSE
AR R B, R BT LA o= B 2 %40
12BN THRFAREREZALRERTIHRIEE AFE
FHHATZ RIS O R BEOR UL, R EERA
REEMSZICI, AR EE R FER G B S%
ie42 BN B8 T # 4E 25 18] 2 % 10 42 (Saucier, Har-
greaves, Boon, Vanderwolf, & Cain, 1996) , KA}
FEWNNEREE WA RN BT 2me/ kg S *T
23 (B 2R R LA AR A SRS SRR 45 S5 AE oG I
BARE B EBCER, 5B —FERILER EZW
(Von Linstow Roloff et al, 2007 ) , JLHE )5k &M
ZENCCAES T LB R 21X Ach & &P
3890 ( Pepeu & Giovannini, 2004 ) , 5 #f— P4 B0
2 Ach Z RIFFIEEHER R .

HB LI — TSI — SRR AR RT3
Z S HZ A TAEICIZHE B a5, R EE M
Hizs S0 2 2 i 72, BRI S 2% X IR
N F-HRE & B R B W 4 0, (H R K
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BEER RN LS, R EE A RRIE Bir 4
FREEREEE S EE2B TR EZER, KR
XF B R RICAE B mASRE T T, R EE
x2S 6] 2% 10 M AR A g i T-HRAE 5 L
BT 45 5 — 3 ( Robinson, Harbaran, & Riedel,
2004 ; Varvel, Hamm, Martin, & Lichtman, 2001 ),
BT R A , AN SE 50 30 i IR B 7 e 3 1 25 [
S AR R, Yk o B o B s T AR R S b 4
23 (B CARICIZET , ik R A AR, FARE
FE N 15 BN ) LA R it U R B e 18, L A
LA SR IR FT BB PR 2 B s X IR 5 M5 B AR R B 1Y
TR B #5306 A SR m A ], 18 R B o B 1
FPLRIAEMEIER . FAELR—S, REE R
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Scopolamine Has Different Influences on Spatial Reference Memory and
Spatial Working Memory in Rats

YU Ping, QU Chun-Huan, SHI Mi, LI Xin-Wang, GUO Chun-Yan
( Department of Psychology, Capital Normal University, Beijing 100089, China)

Abstract

Despite of many years of intensive studies, the role of cholinergic system in spatial reference memory and spatial
working memory remains controversial. It was found that scopolamine, an antagonist to cholinergic muscarinic
receptor, impaired the encoding and retrieval process of spatial memory. It was also found that the spatial working
memory was more sensitive to muscarinic receptor antagonists than spatial reference memory. In this study, the effects
of scopolamine on the acquisition, retention and retrieval processes of spatial reference memory and spatial working
memory were observed and compared using the Morris water maze (MWM) task.

Experiment 1 were performed on 46 adult rats, which were divided randomly into 6 groups and trained in a
reference memory version of the MWM with two blocks of four trials per day for three consecutive days. Scopolamine
was injected (1 mg/kg, i.p. ) 20 min prior to the day$ first trial in group 1, immediately after the day$ last trial in
group 2, or 20 min prior to the probe trial in group 3. The remaining 3 groups were injected with saline for control.
Experiment 2 were performed on 42 adult rats, which were divided randomly into 6 groups and trained in a working
memory version of the MWM task to find a new target position (trial 1). Retrieval (trial 2) was tested 75 min later.
Similar to experiment 1, scopolamine was injected (1 mg/kg, i. p. ) 20 min prior to trial 1 in group 1, immediately
after trial 1 in group 2, or 20 min prior to trial 2 in group 3. The remaining 3 groups were injected with saline for
control. The swimming latency, length, strategy and velocity were recorded.

For experiment 1, animals in group 1 and group 3 showed deteriorated learning curves and no spatial bias to the
goal quadrant was observed, indicating that scopolamine interfered encoding and retrieval process of the spatial reference
memory. Animals in group 2 showed no significant difference from the saline control, indicating that scopolamine has
no effects on the retention of spatial reference memory.

For experiment 2, animals in all the three groups showed significant prolongation of swimming latency, indicating
that the scopolamine impaired encoding, retention, and retrieval of the spatial working memory.

In conclusion, the present study demonstrated that the muscarinic receptors played differential roles in spatial
working memory and spatial reference memory.

Key words patial working memory; spatial reference memory; scopolamine; muscarinic receptor ; Morris water

maze
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