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[ E]1B8. WEEE K (curcumin) X i3 ML Fi K ¥ 7 B 2 B HHI SR (vascular dementia, VD) 4F ANE S BlaE 1812887
PR DESEAENEN, SRR EREN VD WITERH ERERE, F&. 450 50 REFFK 50 REE
Sprague—Dawley (SD) KBRS M IE 8 Xt BEAE B FALH | Aotk ift 41 (2V0) 4 KB (curcumin, 50 mg/kg) R BB (100
mg/kg) , AL 10 R RAAAETINBUE S BREEFLEE (2V0 3%) Bl VD A, ZHPRIr AT ARG 24 h FFRE B E R E S
curcumin, FESE25 25 30 d; R Morris /K26 B LB MR B 13 BE& 41 K R > fis [R){C 1288 11384k ; R A HE @ fife S
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TEARFUAR 0 2 MR B KRR 01288 ) R A £ R G E X (P>0.05), it . TR E B EFELFE VD
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Curcumin reduce brain damage and improve cognitive dysfunction

of vascular dementia rats in dose—dependent manner without age difference
Dai Songyang', Xiang Yue', Zhang Peng’,Tian Mingyuan',Y ang Jun',Zhang Xiong ?,Li Yu'
(1. Teaching and Research Section of Pathology;2. Institute of Neuroscience, College of Basic Medicine,
Chongqing Medical University)
[ Abstract ]Objective : To observe the effect of curcumin on learning and memory ability and the morphology of the hippocampus of
young and aged rats with vascular dementia(VD) induced by cerebral hypoperfusion, then to further explore if the effect of curcumin
has any difference in different ages. Methods : Both young and aged rats were randomly divided into normal group,sham—operated
group,2VO group,2VO+curcumin 50 mg/kg group and 2VO+curcumin 100 mg/kg group(10 rats in each group). Permanent occlusion
of bilateral common carotid arteries ligation (2VO) method was used to set up cerebral ischemia model. The rats were injected in-—
traperitoneally with curcumin or DMSO once daily for 30 d. The changes of learning and memory ability of rats were tested in the Morris
water maze;the pathological changes of CAl region of the hippocampus were measured by HE and Nissl staining. Results : Morris water
test showed that 2VO method could reduce learning and memory of young and aged VD rats(P<0.05) ,while curcumin could improve
them (P<0.05). HE and Nissl staining results showed that 2VO method led to pathological changes of CAl region in young and aged
VD rats(P<0.05) ,and curcumin could reduce the injury(P<0.05). No notable difference was found between rats at different ages(P>

0.05). Conclusion ; Curcumin can reduce the brain damage in young and aged VD rats and improve cognitive dysfunction,and the

effect was dose—dependent, without age difference. Our study
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suggests that the pathological injury of the hippocampus might

be one of the mechanisms of curcumin on improving cognitive
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1L & P %8 S (vascular dementia, VD) 238 H &
Tl Ik I 7655 3 - U 49 01 T 5 | 2 1) R A5 e i i
BRI FLR AL, BOUR TR/R REGRIFHE — K
FRIAIN, BETFE VD MBRYIRE A T E R,
LSRRI N ERW RS VD MFERE
Z—3, WATRRA P A B AR | & R ER
8 A BARE T B | T S A I R R Y T
BEE, BELSEFEKFOARHRE , X EER
REETFAFF TR L PR , 2 HFIXF
VD MR K Z RV ER SR £ X
FHEHERBI R RERD

ZHE (curcumin) , REP EARHEY L HRZE
WEBERS, BATR DIl SRk DRSS
FAER, B FHBEER, A RIFRIIG RN T,
MR LR, ZHBENPRKEBRIR (Alzheimer’s
disease, AD) F M ZRBIT MR K E A S 1E
P9 (E 32 B FR G AL AR v S B I B 1
FABREATER . A SCHHR A A A PRI S50
Bk 45 FLAR (two—vesselocclusin, 2VO) B L L VD K
BB | YRR B L SR ARG 1 %o} 75 4F RS 4F AR
THRERERS LA BOR B 2 I B LB H
MR AR FR R, REMEZE RN VD E4F
B 5 4R BUA AT BB RS LA BOm BE S IEH
H#t— PR HIERR B AR ERZERME, 8 VD K6t
AP RIS

1 HREFZ

1.1 ERXAAENE

EHES -HETF(DMSO) W E EE Sigma Aldrich
ANFLHAER LY B EREM AR RREZE L
$ 43t ; SLY-WMS2.0 Morris 7K % B 3% B L= BMSERH A R
AT,
1.2 FERHWALHE

100 R Sprague-Dawley KB (HH 50 H 3~6 A#,
50 H 18~24 A ¥y MEHEAFR) (KR 250~300 g, B A E K
B AR K23 P35 .0 (B ATHIE S : SCXK2007-0001 ) .
KR NMER B K B BIRENL A 5 4, B4l% 10 K, B iE
WXTIRA, BFARY ok , 25 Ab EA S MR A EE
(EHE 100 mg/kg) AHEFIBH (FEE 50 mgkg), EHE
Fil DMSO & (1%, viv) BT HTF ARG 24 h AR ST,
IEHE X BA BFARE S olifh i 4 FA%E R DMSO I3
342 1 A ,30 d 5T Morris /KR BT REEIR, FAR
KLIBRT/E BT KRBT SPF &3 5 MRaw, IREE 24 C~25 C, 1
B 40%~70%, 45 H 8:00 Z 20:00 45T, sLlhprs R

SYHBREKRERRENYR RSN,
1.3 VD KRB H %

R BBWRE N 3.5%H /K& REEB B, R 0.35 mg/g
BT BT R R T SRR, TR & BT R R RIESE
s LT B RR ISR 2 B B2 Bk, 40 7 AU SR = 47 X $R B
MR BB IFH FLp M 7 B R 68 BRI (2V0) AE FA
LRI IKINE , R R LiE Wi 4R A Bk R TR T
7 BFEARERSEMF SR ALEL, KRB STF
RAHRF,
1.4 Morris K3 E47 4 Ml

REHERAENR Momis KEE XK, LR THY
30 d AT, FEBERMEER P AIHEPLER 29 R KR
PATER, HPRFEFHET R BFRA7 R 2V04 51,
&3 B 41 (curcumin 50 mgkg)s 2, B &4 (100 mgkg)s
RS IHET 6 d, BTA SRt A KK B WA B R N2
PSR, BINGHEREINSBYRFARE, LGP
141 EHAATES KRR RHEFTIG, AR
2VO KRN K 26 B 28 [8]2 23 FiCAZ 003K BURE 07 . SEI ST
5d,% 1 R#AFATRAFELE . FEBEKEA 1 om, Z8
RiE KRBT S LEMN S s, G AN 4 MRBHE
EREREREAMA BT ARREICTARIE 60 s NIEREF
HETFARHE R AT B, IR KBIE 60 s ARIRBIE S,
M LRERET | KBV A FHFIERREES 10 s, FRE,
A REHE A 60 s, 55 1 K& H AT 4 WEH, YIZk(H
FRETEIN A 1 h, %5 2~5 RFTRBEFELR B FRET
KT 05 em, AR BT WMBEKE IO AERR, BA
WEAEK TS, BERBTHIM 4 2R E E S e
B, NI RS -G SRR B RUE 4 K, R
1 h,
142 ZTEAKEREE ERXEZBNE 6 X, MEKTF
8,75 1 ESE 4 R (ALREFE 1 RE)WR—AK
SRR U U BE A K R RAE KR TS 60 s,
L FHI0 T T K BAER T & Frs B8 4Bt 18] (s ) LA R ook i BE
B (m), AP R RS )22 3 REIZBE T B3R
1.5 iR SRR AR
151 SMWIRALTI A HE HERKRELRERE EFF
RAEERMZAXRPEEYLER 2 JA 3.5%K & A #
TTIE RS ST RRER 1 ml100 g) , BER-DHE, WDRERIEA PBS
S (1x,pH7.4) , S A LERH LA FEH R, T

AIEA 4%00 25 F R 2 DU BB S 45 1R TR I, TR BT Sk B

05, KR A 4% % T P EEVE W B 5E , 24 h JEHEATHE
EREBUK, AW, EIAEEEY F (EEY 45 um),
1.52 HE 3efs KBl mia R 7 RS |
FREEENE K , SR IE AR GE K R ML 3 min, FARE GBS
£, 10 min fEHIKHEE 3 min, SRIGHA 1% BRIERRH 15 s
JSTKEE 3 min, RIEWRIFE 20 s IFHAKEE 15 min, FAE
Yt 5 min JFHIKHYE 3 min, SR/5 2 EEIEK , & 3~5 min,
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RGBT HHEEI | & 3~5 min, RS R E-, 7006
2 M T, BB BT CAL R, EER ST
(200 x ) BEHLIEER 4 RSO 2 T80 BT,
153 SRR HRIEIAHATRUE SR IS RIS L)
3 min JEHHTH MO 19805 SRR, SR T8
35 min, AR5 BB EEET 5 min, SRS RV H B FHE
WREIK , BAREE 3 min, RS F =R B0, &
3 min, B /5 RS K REESKE A HBLR,F
AT (200 x ) BEHLEEER 5 MREFHSUB RS 6 P4,
BOE-HEm,
1.6 #itFaM

SR SPSS 18.0 BERH A4 BB AT G 0T , B B
TR+ AR (225 )RR, SRR SR FIBE
EFEAFMEHEETWETEM, BRAR 2=0.05,
2

5 R

21 4 EFFREBLAKEZESFRARFERLNFT
FaZ EILILEE A

BHARELTARFEEALTE 30 d J5BHT Morris KK 'E
LE, B ELE S d VI, S 6 RIFELE S5 ,iCR T E
HRRIEFRY & BrE s 2 FRIS B8 BT ] (o) A R Bk U BE B8
(m), ZRBR EFERFREEKRR 2V0 4 K15 8t &
FRATKNESSETHNMETARBIRA, £WHE
FERHFFERXRK 2V0 A A B B A28 8 5 FHSIZEER
TAEERLEG,2 MERXREERENBARLBNE
Y B3R 2 TEHR A58 2v0 HIH B TR, BB EEN 2

AMER BLRY VD ALK Rz 82 5 Mg A R A B 1E
AE1,

BRFEEITFESMER(AE 2 &K 3), E2ME
1 B By R SR 22 ], ¢ PR 452 B st [ R 22 37t (F=0.309, P=0.581),
Wik EE B W £ B (F=1.191,P=0.281),
22 EHFHBLAMEEIZFRAFTFEAREEHS
2k Ak 6h gk

WA 1 &3 4 SRR, S LFF N i AR
KB P BN A IE ¥ 4H (Normal ) BB F AR 40 (Sham ) KT ¥E
DR HES 57, SRR, B E R, 2V0 SR
JTBARBFEARLML, WEETHE AL, A RER
WS ARG R AR, SRR | M 22 50 B K 440 P B
95 Y AR R E TR, ERELEAE
5 CAl KM RERESEEANARRBE, HIHERER,
VO KRG, BERBFEARIED CALl RMETECHHET
EEBAMBEFRAHEEESD, Z2RELHRS  EERF
FABED CAl RMETHEE 2vo A B, HE
REGIHE N, H 2 MERH B RERMZ T H L
Git#ER,

WA 1 K 4 BRIR,2V0 RF , BERFEANED
CAl X J2 B gufa PR A #h 2 on 808 IE % 3 R AR FoAR 4
WHHE R, ZRELHEE, E RYa EEMMZ TS 2V0
g BEHHBM, EERFHIHFENL,

BETHERIT T EMEI, 7 2 MERBR KR,
FH¥ED CA1 KA AR % (F=0.824, P=0.369) Fo JB FR e 5
FH 1t 40 Hfu 8 (F=1.488, P=0.230) RO $ 3B 341 K L B B M 4R 1%
EZR(WES5.6),

£1 BEEFARREEARNKREEEREKER (xx5)

Tab.1 Residence time and swimming distance of each group(x £s )

e SIREEEE (s) HEPKEERE (m)
EBERR FERH EERR HFHELRR
EHH (n=7) 123+ 1.4 128+1.7 237 0.1 2.56 + 0.2
BFARE (n=7) 12105 12.7+0.7* 234 £0.2° 249 + 0.23*
2VO#H (n=5) 62+12 6.5+2.1 1.26+0.3 1.38+0.25
ZEEREFESA (n=5) 12617 11.1+£13 209103 2.24+0.3
ZHEHERNEA (n=5) 127 £0.7° 135+1.5° 232402 248 +0.3°
Fii 3.296 3.233 4.846 3.980
Pl 0.027 0.029 0.005 0.013
:a,55 2VO A HE P<0.01;b: 5 2VO 4H 3 P<0.05
F2 FMEErEKMAHTEIRITFESIR(F x DEER)
Tab.2 Factorial variance analysis of residence time ( age x processing factors )
ERFEMR S df MS F P
Fig 3.758 1 3.758 0.309 0.581°
AR E 316.982 79.245 6.511 0.000
M x A HEEE 0.693 0.173 0.014 1.000
R 584.202 48 12.171 - -

#:a,P>0.05;b:P>0.05
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#£5 WD CA1 R#EAMARBRWHNFRARITHESR
(fEdd x AR )
Tab.5 Factorial variance analysis of the number of pyramidal
cells ( aging x processing factors )

ZERFRR SS df MS F P
i 353.380 1 375.380 0.824  0.369°
ABEE 13430320 4 3357.580 7371  0.000
AR x bR E 79.120 4 19.780 0.043  0.996
wrE 18219.600 40 455490 - -

#:a,P>0.05;b:P>0.05

# 6 &0 CA1 XRKH&MEMRERmNSTRIGH ARSI
(St < hFEEE )
Tab.6 Factorial variance analysis of the number of nissl bodies
{ aging x processing factors )

FRKIRE sS df MS F P

EiE 722 1 722 1.488  0.230°

AbFRRF 14 492 4 3623 7467  0.000

Fi x LFRHE 148 4 37 0.076  0.989"
RE 19 408 40 485.2 - -

F:a,P>0.05;b:P>0.05

3 3 i

HRTIAH S 3 VD A EEREER 2 i B R w,
MRIMERFER R FEFRRZ —, HREBELIEE,
i . AR v E R B3 VD ML BT R R
RHELIRESY, BT HEX VD MR m%E—HIA
R, B E S —FP BRI R b VD R AR &
AR RITRRR VD s B T HEMBI R A e
HEMEN, KREATENKR Willis SRUAE
@M, FEMEREEE, Willis 35 388 30t & 7
B, B8 R R AR R AL 40 M 3, 1 LA B g g AR A A
TERBEST o BT AL B HL AR 8 T e A A9 4 i A A .
WRETEAR R, 8 A F R ULER i 77 1 R R A4 39
N o BRIt , A S 6 R K BRAE A SR HIVERF 2T VD RS
£y, Tsuchiya R A B, KFBUFE 2VO R 2.5 h,
5 CA1 XKML ER T FENIER ) 51.2%, Otori S5
KB, 2V0 KRG 2 4,15 CAl KR &H»IE
HRTIRAR 339%~58%, KRG 1 FHRAE LM TRE,
ARG 4 FBHWREIER , EREHIT¥ENL, #Bn
2VO HREEVHA SCREAE B0 1 AR 1 ARV 1 RS
¥t B 52 ik i U 22—, Bob, EERR
PR RE 2V0 RE KB4 HEH BN ThEFiC
fZDRER BT, BRI, KER 2VO BRI AT DUFE AR

PUM B HRR TR WA —, KREZRE
2R UE S PR K RS (8] 22 2] FCZ BB ) B — 7
AR RN, AL H Morris KRB LI 45 SRR,
2V0 REHEFERMEF RS H I =ER2 i
12 RS , RBUHAH . TXHRAMBFARA,2v0 4
TE [T & P45 68 A [B] B S48 4, LA Bt vk o BE
B B FE4 , X FT IR B R AT BRI B 3

¥R KI S5 IAM AL T BB A K iR
Xz —, HREIESNMETHRG T LUEL E
B M 2T R AR RTS8, AT X {5 B R AE 3 A
AbHE R A R | i — R BOA AT IZ T R AT,
WA I, 18 TR % iR il B UR B FR AL Z— 1, JB
F/MA R Z TR NS IEE S — , EEH
SEEMSITTREHAE, 28RERRNETT,
FELHH THETRERMRA, B RERHEEN
BRI R R, EEERT, &M
TCH B F/MERA R E BB ARHEETE S . X
ZouZ B WA, 7T 5] & e K/ M B IEH B PR ES
¥ HR AR R ARV BURLIR | IR PERER ik, B
FRIHR , B, JE R/AMARRRAE B A3 R, MR R &
WRE , #5 M & TR A SO T, TS AR B ES /M AR )
AT AE BB, AR T B R B 0, AT E
IR R B /MR BE AL, k)
With Z LR B & AR ERARED, B, ARS8 1
I R A 0 B AT A5 RS B8, LA Bk B B e
R A P 28 T B, oF R A ot A 1 BT U
IR AP

AL RFE  2V0 AR DR EZE , CAL
X B MER AN R AR, W on At A2 TR
K, METHEE BRI EERA S HERY
ZEPBRET R EEZR I BRI FRBERRY
SRR S HAT M2 —3, TS DAt gn
JHL A SR BE T B A B I 3 9 R R 5 B R B 2
2FER 2 —  [FI A58 B g 2 X A BRI FT BB S 3
VD K BIAFIANSIZ I e RS R E

HREYW , ELMRERER D VD W LA
RIZRLZ — & XFE R B BI6 T 7T 7E R B I
Mk, AT Z<BR7E 8 VD MERE T, BikR L
AN VD BIBFFE R E B R P ER B Y B, W)
WRH B T T RAGYTT , 7T LU EE B w1
MEAERRE, [B165 R IEEERA ZI—FaT LABIA
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MR , Z R TSI AR B R 2, Bl
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J Y2 B He W 2 S8R VR Y B A B A R 2 ST IR A
FOTHEE , 3 T 55 T S L URT R L BT 2tk AT
AR Z R R B LR T MR R A, BT
& T EZRMETTHIIRE Eid TR A8 &
B X LA MR BT R A AL T 4 A
TREHEZS  HEALE T ERNEERS
STRIEXT VD Byr T REBA R E M, XS
R, TRERH T VD WAL KRN KSR E IR
Pl , MERREFRREHRA]ZHI1ERE
A, ADE T 2L R 2R PR

B2, ASTH S RS TR R A R T LA
FEOHE S X A A B AR B, I X R B
K] BER AR D BE R R B BRI 2 — . 341,
ALWEERILR , BEREMUBEBCE 24 REAA
TRERERS AR B 1 , B BB 2VO0 XM F E R
W (AR DL B AR 2 R XS5 RT LA IR
) P22 38 30 il gk 1 AR BEAT R B0 T B0AYT , 8
i g T DX BRAA AR , H B KRR B P IR R DI BE
TR Ak L B 2 — 2 R R VD SR LA K
8, R AR A o, AR O PRI 25 SR 3
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