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Effect of Statins on spatial memory of rats with carotid artery stenosis
RAN Hong, CHEN Kang-ning, DUAN Wei, HUANG He-qing, LIU Chun-yu ( Department of Neurology, Southwest Hospital ,

Third Military Medical University, Chongging 400038, China)

Abstract. Objective To establish the rat models with severe carotid artery stenosis and to observe the

effect of Statins on the spatial memory. Methods Sixteen SD rats were randomly assigned to receive intragas-

tric administration of Statins or physiologic saline after rat models of severe carotid artery senosis by ligaling two

common carotid arteries were established. Two weeks later, cognitive ability was determined by Morris maze

test. Results On day 2 to 5 of place navigation test, escape latency (EL) of control group was significantly

longer than the Statins group. In the spatial probe test, the ratio of dP/dT, tP/1T of the Statins group was sig-

nificantly higher than control group. Conclusion Statins can improve the learning and memory of the rats with

carotid artery stenosis,

Key words; rat; carotid artery stenosis; cognition; Statins

A5 i ( vascular dementia, VaD) S 4 o] /5 9%
15 BR 975 ( Alzheimer disease, AD) Z 545 2 v % L iH) &
WA YR IAHI4 FE (vascular cognitive impair-
ment, VCI) $i i1 148 PR 28 %3 | A 9 A ) FBE 114 1A R0 e
o X —MEE I BB SRR BT i A R R TR
A AE TR , 38 Jk RPN T T, Ui % ki i oy R 7 T 45t
HEWGR T ERE" . e AR 2
JEAE T 10 263 Bl BEALLE SR A0 41 X Fa BT Be J8 . 65
S A EAREE VO BN 5% ) B FN L, ©
AN 25 BB R S R o, 7 B e LA G TR R T L
AARNE A2 RUTE U, H AT R N Ah k4 i it
TR R i TCAT R s RN 254, TR LT 4% 1 1) 2 4F

TEBE M 01972 - ) & A, W BF9EA , B IGEE I, M
LY R i B UL R R R T O Y BIF 9T, I
13452848081 , E-mail ; ranhong0424@ yahoo, com. cn

W IRES - RHET %« (023)68765253 , E-mail ; ckn_640827@ 126, com

IBCHE E A :2006-01-17 ; 4 ] B 1 :2006-03-07

TR TEHLRAEHG LB Dy AR K 10 47 AR 0T A, FRIE R
W HARFBOIH o IR DIE R YA S
SIS 2 (] BAT A o A S SR AU P TR
208 S B A R BT T T, A I A AR R A A
IR TR SRR ,

1 #ME5HE*

1.1 ZBsHHh A4

e F R ER A AT SD K R, A L (250 +25) g, MEMERT 2, i
BETFER KRB LR s R, BT 2425 CE
R R MRS TE B 6 ~ 8 B4 T EABURL R R SR, A
m k. 1M 16 H SD K A7 2 sh Mk 5 A Bk A 2l 4 46 8 ] 4
JEREHLAT R 2 20, 4 8 HL, A T EFFR2ZIRY7 B 4 AR HiER
KRR

1.2 2&ME
Morris K 2K SRR
1.3 ik
L3 BORIME SRRSO B



70

TN Uk ] e SN R IR A & DR A T N 689

BERVGAE T BRI A it . AR AT T AR 4L T M AR HA R
10 min, FHZBERREE R B, Bifif5 B2 T FAR A b, R LR
L EIEREE U 2RSS, fTEUE P O AT 4 B B
IR AL o i 8 i A LA e st Pk, o 0050l O o 0 500
P 30 bk ( internal carotid artery , 1CA ) F130 4 20 JJk ( external carotid
artery ,ECA) 43 UIE# 1.5 em 4bH 0 5 F ARGEL NS 30 3 kA
B2 0.45 mm (O HE ST REE L — I FANFL R LT UGS R e
AR Sk, T OF TAEBERK ) 8 T FAREF .
1.3.2 #49iR97 IBLES 2 K 2GR T AL K B KR
5 mg/kefTREZ BIET 10% H b E B 4525 B A 1K 8L 2
JH o BRI R A FRER K T LR LR, 2
1.3.3 17200 ( Morris 7K B S5 55) K F o [ o
S G RHIIF S T M 4 7K 2 5 90 e N B a5 el 45OR 4R A b
A, HUlY e 2 8GR AR AR TR (26 +
1)C, %R 24 ~26 C, J2 T00F0 P9 BE 3 1] 6 B 3, IO e
JE AR, 112 00 ) A K ot B S 6L 2 BRI R AN S BR
AR
1.3.3.1 Efidrscse RS do 1 SRR K
2 min, 8 HE BT FRBE RN (AT HR 25 M1 C B0 . A 2 KR, 4%
S A I 4 A4 5 I PR R Bl i i b RE A K HR TS I
O A BN AK TF iR 48 B AR B IC L3 W7 65 i B 2R e il
I R] (PR ER IO 25, B | S UINGRAR e, AR BT 4 /R,
BRA PR L AIRBRTF. WRAR 2 min AL E]F
BT LA 5| B &, JE 4 B 30 ~ 60 s, X B AR IMC K
2 min., BEECUIZEE] G 30 ming,
1.3.3.2 FRMRTE FH T B2 2 T3R8 6 5 %
%5 [ B CAZ I RE ), BIAESE 6 RAYSS 5 I ZRImHRER 7
AL RIS EIE 1A ATK A K BT () 3th BE A K o, s : D
2 min HARIES S RATEKES. @icRERFHHHN
1.4 sitF ot

SESRF ] SPSS 12. 0 GE T ¢ Kl .

2 BR

2.1 KR4 d eyl R LB LS R
SCUGES 2 ~5 T ATHAZE (B 1) K Lk R B KT
ERREZIRIFAL(A ) (P<0.01) L& 1,

F£1 FEKREBBANLLE (¢/s, n=8, x£5)

#1501 24d 3d 4.4 54d
A 45.94 £7.73  31.71 £5.73 9,96 £2.2 3.56 +0.53
B 65.90 £10.65° 46.78 +9.64" 34,24 £6,70° 27.23 £7.70"

a: P<0.01,5 A ibd

2.2 KAFE KRk aE e Fo Bk ok R 1) (1P/
tT) ,F & PR 3E % o B 36 & 2 1b (dP/dT)
F 2 ST PR B P/T R dP/dT f B IR, A ALY
tP/tT . dP/dT 3 KT B 41( P<0.01) . ok bl 1.2,

®2 KRZERFREWER (n=8 xx5)

AL dp/dT AT
A 43.22 +5.66 44,01 £5.60
B 36.57 +4.30" 35.15 +4.39"

a; P<0.05,5 A 4t4s

Ay A B B
1 KRS 2 Kk

A: A B B
B2 KREHES KiFikihikE

3 it

i i A U iy T E 9l bk e A sh P A R 4
W IS B 0 ) 0 A P DA R e A i e R . T
(A S50 SR B b 2 B 780, 3 B 2 I AT A R
20BN o A S B A o T 22 PR S Bl ke AR B
OIS BB . T 25 0 Dk e 28 S B0 A ) RERE A
eI R F ARG WL .

Morris 7K 2 T 1 S8 —Fhii o 3h 42 (8] 2% > i 2 RE
FUFT R s i, g IR RS, R
5T 4 107 2 22 A 00 T2k A8 A0 AR A, R 3L RT R
22 SO RS R E 2 Bl L S HL A SR A 2, HLAh B
FHLHE/N, SR AG B 0 22 25 %k sl 4y 11 2 21 A FE
[ 7 4 B2 0, - EL AT A 0k o 05 B AR AR 2
FoA 38 o S S e WLEE 25 R R B 41K B A 41K
Gl v R ) G, s E R LT B 4R
{5 £ 5 B B i) A5 sk () N RO £ G PR B A2 5 B
I BACT A 41, &M AB RS VCT KR
A FN e

ST R 2 ol 25\ N Sl BE AT BE AL« (1) fE
FREFREE R APP (1 B 40 0 it X i 2 0 M 38 55, AB



690 B = T R

K ¥ % # H28 &

PRI CE AT A AR B AR R 22 R,
S 2 T AV A S8 5 A I R T 28 400 M 7 AB40
FIUARA2 (1) 21O, Ath 7T 245 245 49y 380 sk e U L 1T g Ak O
W B 236G TG M, T4 APP B9 B 1R iR 4,
il AR FYAE R . (2) &7 22 Al B2 e LR I 7
E K53 A S 1 G R S0 i S B e R
AE e FRTZH0FE AN A e 2 4 b il
BRI R R . AT 26 254 R AR 2 A VaD
JRRSE: BV FTBLAR AT BG4 AR JL 5 1« QOB AR 1f 32 A
(] WK P RO 4 B i 5 B, 0 ot/ AR AR 5 A,
HIBAR R F, 074, AR AT 4E 2 1 DL i A2 0 5 2 A
T W SO AN 1 7001 7K, B AR 400 M 1f /) A
1 EL I e, L oA TS S R D WS , 5 1
F R AR T s QU 20 Ik s B B Ak BE B (4 1) e 4
P, 0 L ] ML, 10650 B e T A4 W 5 9 v s O Y
AT PN BE I RE s @1 P R U5 P NO 1 B AL, AR 1L
JET (3) FErh Mk M 28 R e P A AE— 2B B IR
% 1 (bone morphogenetic proteins, BMP) [ K
PR, B R R 2 R 0 1 A2 A A e T A
A1, Hip MP-2 BMP4 . BMP-6 .BMP-7 _.BMP-9 Fil BMP-
12 HATAE o R B 4 26 0 fE I e R (1 F . (T
RGP MVA RRFEAT GTP B (475 4, M
I BMP-2 1 HoAth BMP ()25 3%, {5 P FIEL 6k R
Z2ICAMIBM SRAPBRRE N o (4) A A A S
i 8 AT i AL B 5 ) A A5, o0 B IF 5 4 4F 52
S BKRFERE 1k K I RO % 5 A " L Rk
MLAE -5 9 EARICHT, i C-F 0 8 14 ( C-reactive protein,
CRP) , A4 8OFn#MA C, 4736, Ridker % 5%
He B A IEAF B VAR B KA 15 o A 1t S 7K P
Jei At YT 236 97 4L % LR 41 CRP 4 (P =
0.007) ,*F¥) CRP /KF-(P =0.002) Fil CRP 4 %544
(P =0.003) ¥4 B EML ¥R, Xk
PERR I 1 55 1T BB AL P B A0 TS ( CRP 1 40
B, Cy) I Ty 228 04 i It 2 1K, 14 46 i ( CRP . C, ) ilF
0, 117 P S A T el B AR R A 3 S
PP WG o At 7T 2K 24 4 T 400 ) 3 40 M A ( )
VA B 40 MO P D5 LI (1 2400 15 7Y 5 400 A4 R B, 5 3
KR4 B A f ) ) P A T B ) BEL b4
(T2 24 Yy ik m] 2o 400 UM AP 2 A A T b
T 4 M BT A0 A% 5 F «B, % SN B R — LB A
RIS o ST 1 394 A 0 0 A2 A 7 A T 48 4
o BRE 1A B 98 35 %8 ] 1 (tumor necrosis factor,
TNF-c) IS8R 5 2 R K1 230 W 8 72 173

AAEE R 1ty T 248 2590 ] 3 ek bl /b TNF-u () 7 A AT
(S22 TCAF XTI B TR R B BURAE

L5 LB AT R 22 AT A 0 ) Ko A T S S0
EEPEDHIBREAT, A7 22 5 2 (005 UE S 27 T4 o S HF
H AR, BTSRRI . FRATTHAE A i L 50 op
DE— AT L PN T R £ A o L

B30k

[1] BOWLER J V, STEENHUIS R, HACHINSKI V. Conceptual back-
ground to vascular cognitive impairment[ J 1. Alzheimer Dis Assoc Dis-
ord, 1999 13(Suppl 3); 830 - 837,

[2] ROCKWOOD K, WENTZEL C, HACHINSKI V, et al. Prevalence
and outcomes of vascular cognitive impairment. Vascular Cognitive Im-
pairment Investigators of the Canadian Study of Health and Aging[ J].
Neurology, 2000, 54(2) . 447 -451.

(3] e WRRET R 5 S T e A A I e B sl K B 7
RS B AT B[] o N PR R L, 2005, B(28) : 6052 -
6054.

[4] B 53, 4E805, 1 BR OUWFPERUR SRR ST L) ). L
UG E IR, 2005, 25(1) ; 54 -58.

[5] GIBSON-WOOD W, ECKERT G P, IGBAVBOA U, et al. Amyloid
beta-protein interactions with membranes and cholesterol; causes or
casualties of Alzheimer' s disease[ ]]. Biochim Biophys Acta, 2003,
1610(2) : 281 -290.

(6] FASSBENDER K, SIMONS M, BERGMANN C, et al. Simvastatin
strongly reduces levels of Alzheimer' s disease beta -amyloid peptides
Abeta 42 and Abeta 40 in vitro and in vive| ] |. Proc Natl Acad Sei
USA, 2001, 98(10) : 5856 —5861.

[7] BLAUW G J, LAGAAY A M, SMELT A H, et al. Stroke, statins,
and cholesterol. A meta-analysis of randomized, placeho-controlled,
double-blind trials with HMG-CoA reductase inhibitors | J |, Stroke,
1997, 28(5) : 946 - 950.

[8] KEAMEY D, FIZGERALD D. Tlie The antithrombotic effect of statins
(11, 1 Am Cardial, 1999, 33, 1305 - 1307.

[9] LAWM R, WALD N ], RUDNICKA A R. Quantifying effect of statins
on low density lipoprotein cholesterol, ischaemic heart disease, and
stroke; systematic review and meta-analysis [ J 1. BMJ, 2003, 326
(7404) ; 1423.

[10] DAS U N. Statins and the prevention of dementia[ J1. CAMJ, 2001,

165(7) = 908 —909.

[11] Van-OOSTROM A J, Van-WIJK ], CABEZAS M C. Lipaemia, in-
flammation and atherosclerosis; novel opportunities in the understand-
ing and treatment of atherosclerosis| J |. Drugs, 2004, 64( Suppl 2)
19 -41.

[12] RIDKER P M, RIFAI N, PFEFFER M A, et al. Long-term effects of
pravastatin on plasma concentration of C-reactive protein, The Choles-
terol and Recurrent Events ( CARE) Investigators| ] |.
1999, 100(3); 230 - 235.

Circulation ,

(%% EHE)



