DHEAR 2010, Vol. 42, No.2, 235-240
Acta Psychologica Sinica

DOI: 10.3724/SP.J.1041.2010.00235

1 1

(i BT KA Bl Be, IHZR MR 273165)

1 2

C P E R B R WIS ST TN S AT R ISR R, B 650223)

A8 OO 27 ST CAZ T RE B2 W R i 2 B A PRI, TR, T SSRGS o AT e AL )

2
HE*H

DIARSC I B IX, 02 I 38 b 2R KA s 1 32 B B DX JBE Ut 50 P 19 073 A o 2 40 L 2 R 9% ) v b T A

F o SRERTT I8 M 7 30 R B2 8] 2% 2 1 A2 DI B 1 52 i K AT A e J2 R0 T 28 b AR B s i AR . RAIHZ B
AR VER S WA, St IR Morris KK IR K BUAT R K28 1812 2D ieAZ /8 1 I HW a2 K RLURT
I Jz 2 A0 T 5 fil (A S 308 Sl RN 28 AR P T S Ca® MR I RO AR AL . F S 5 SR WoR, ST IR AR F, R A K R
TEN R BV Z, 7R3 5 B H B BRI S AR T 47 8 3 I (p<0.05, p<0.01), =5 [E =2 icIZee AR T
K% (p<0.05, p <0.01); Ff HI S 2H I BRUAT NN K2 J22 RTAE: T 5 fi (< S 5 3 1k b 2 B IR (p <0.05, p <0.01); 17 2 fis A<
YIS Ca® Ve B Y B &35 (p <0.05, p <0.01). {5 1k R UG — &, Bk RS TE b A BTk 2, (B4R ik
FNIEH K, BFFTES RN, 12 YRR 5 A R SR 00 31 7 R 08 A 23 (] 4 ) e A2 D RE R i, X Se7R b m]
il 5 2 Ml AR S 7 20 1 2 Ak AR P T 25 Ca® M A AR A S R O

PR 25 A3 I00s; B s, W, AT )=

B845;Q427

7 A BILAA 52 B 1 B RS 77 A 9 R e
TN BN o 3 JEE N SEOR AT B T2 2 RS T RERY B2
iR, S NECS WAL T BN A S O R S 1
BOR S W, Ho2g 2 il 42 e T 25 52 B W] 8 (1Y 5%
(Quervain, Roozendaal & Gaugh,1998;
Litvak, Pothakos, Tata, McCloskey & Anderson,
2003). MEMEGRAARYE | O BRPE SR G N Y T
) 25 1A 2= 2 2 12 ) fig (Ohl &  Fuchs, 1999;
Buwalda, et al., 2005). FERK AN, D FIHTATM 25
F )AL R UIAH R R N X, 2N o) R
B A543 ) 32 ZEHE X (McEwen, 2006). AF7E4kiE, 12
P IS AN IR I SO R OB B B R AR B
T LR 1Y 25 (]2 102 BE W 2 4, X AT RE S
BT B il AR 45 M Y B8 (Kole, Costoli,
Koolhaas & Fuchs, 2004). i £ 40 g & A= (19 11 2K
(Karten, Olariu & Cameron, 2005)H &V &, 181k

Coburn-

e H 45: 2009-03-16

NIRRT SRS 2Kt R G DIRe R, FECE
Ea RN . R . IPARSEYEH (Lupien, McEwen,
Gunnar & Heim, 2009), WX £ 5 Fi&T 192 He %
YIMSG . FERGUG, BiA - HOmt i TAE IR T 32
#| 2 15 (Arnsten, 2004; Mizoguchi, Ishige,
Takeda, Aburada & Tabira, 2004),

21 A S0 s Pk — R H8 IR o R i sh P, 3
1) B R U 50 1A S 4R 2 W B8 T D) RE ) A 0 2517
FEE TR B B el A S e S PP D g, B RE— HLZE
AL, S FEUBERAL . BEEN . B s .
TS RN AR RS . MR . BRI
it AR T Ak . AR BT A A R A T R
2 MR B M R 28 Ak o DRIt B B0 M 2 e 4 i
i fig i — A~ 3 220 BUR A 8 s (MRE AR, B ha T,
1985); Wl 1/ Z2 95 i 1) 3L K A e e ik A vy, B
it BP0 s R B B O 1 22 2 W T LA ek e

* [E K HRBLEE AT H (30070251); #i B W T K —F0 04 g s a3 0 H A AR H (Bsqd200515).

HIREE: 255, E-mail: caijxia@mail kiz.ac.cn

235



236 N BL

I 2%

ARRE SN KA RS AE T . AR 2 R 18
PERL S IR, K K BRIT 247 A F1 Morris 7K
WE A2 IR RE T, I ELIE R BRURT A B JZ
g T 5 b AR R AP | S MR AR S Ca® VR BE AR
e, PSR Ph R SO0 2 1] 2 2] 1E 12 D RE Y 52 1 K
HAERIALH

1 MRSk

11 EWamhypFnsoi

MEP:fEE Sprague-Dawley KB, 2 H#, A&
100~120g, A [E B2 27 Bl 27 B B2 2 A W) iF 52 T 44
S SE b L et GiE o T B AR B P B )
12h BHSE RIS AE %, NIREE N 21x1°C, Sh¥m] LA
BERCR B RYOK . AR E AR E— R, K sh PRl
Gy RN REATFI IS MR B2, AR 18 H, 1 I K iR
ez 21d RIEIGRE, RA LR RO 2K
i (FE 36V, 3RS Tmin i — R, BRKEFEE 10,
15 ). % (80~90dB, £FYK 3min, £EE 2min
—, 3t 5 ). E4Eh/d) ., H A+ (1h/d,
30°C). B K BALBE P —F 7 380y AR AT 5 4l
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Abstract

The effect of chronic stress on learning and memory functions has been one of hot topics in neuroscience.
Hippocampus (HP) and frontal cortex (FC) are key brain regions mediating learning and memory, as well as
potential targets of stress reactions. Reduced membrane fluidity may represent an important mechanism
underlying a variety of structural and functional alterations of the brain. The aim of the present study was to
investigate the effects of chronic stress on spatial learning and memory, as well as membrane fluidity of frontal
and hippocampal synaptosomes in rats.

A 21-day chronic stress procedure with multiple stressors (footshock, noise, bondage, bondage plus thermal
stimulus) was conducted. After that spontaneous behavior and spatial learning and memory performance were
tested using open field and Morris water maze tasks. Frontal and hippocampal synaptosomal membrane fluidity
and free calcium concentrations ([Ca’']i) were also examined. The results demonstrated that spontaneous
locomotor activities and exploratory behaviors were significantly decreased in stressed animals. Their spatial
learning and memory performance were significantly impaired as well. Furthermore, in chronic stressed animals,
the frontal and hippocampal synaptosomal membrane fluidity were markedly reduced whereas the [Ca®']; were
significantly increased as compared to control group.

Current findings suggest that chronic stress results in behavioral changes and impairment of spatial learning
and memory, which could be mediated by the changes of synaptosomal membrane fluidity and free calcium

concentrations.
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