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Effects of Cornus officinalis Polysaccharide on Learning and Memory Ability of Vascular Dementia Rats
and Its Mechanism
LI Yongge, LIU Qingchun(Dept. of Basic Medicine, Nanyang Medical College, Henan Nanyang 473000, China)

ABSTRACT OBIJECTIVE: To study the effects of Cornus officinalis polysaccharide on learning and memory ability of vascular
dementia (VD) model rats and its mechanism. METHODS: 30 rats were randomly divided into sham operation (normal saline)
group, model (normal saline) group and C. officinalis polysaccharide (0.28 g/kg) group. Except sham operation group, VD model
was induced in other groups and given relevant medicine intragastrically once a day. After 4 weeks, the frequency of leaping over
original platform position, water maze mean escape latencies, platform retention time and average swimming distance were detect-
ed, and the mRNA and protein expression of brain-derived neurotrophic factor (BDNF) and apoptosis related gene Bel-2 in hippo-
campal tissue of rats were determined. RESULTS: Compared with sham operation group, learning and memory ability of rats in
model group weakened, manifesting as the frequency of leaping over original platform position decreased, water maze mean escape
latencies prolonged, platform retention time shortened, average swimming distance extended (P<<0.05); mRNA and protein expres-
sion of BDNF and Bcl-2 in hippocampus decreased significantly (P<<0.05). Compared with model group, learning and memory
ability of rats in C. officinalis polysaccharide group increased, manifesting as the frequency of leaping over original platform posi-
tion increased, water maze mean escape latencies shortened, platform retention time prolonged, average swimming distance short-
ened (P<<0.05); mRNA and protein expression of BDNF and Bcl-2 in hippocampus was enhanced significantly (P<<0.05). CON-
CLUSIONS: C. officinalis polysaccharide can improve the learning and memory ability of VD rats, and its mechanism may be asso-
ciated with the expression up-regulation of BDNF and Bcl-2 in hippocampus.

KEYWORDS Cornus officinalis polysaccharide; Brain-derived neurotrophic factor; Apoptosis related gene; Vascular dementia;
Learning and memory; Rat
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GL-21M B =3 A R 25 DAL (R VDR 5. 0L PR A A
TU-1901 B 48403556 BE - (A6 s 2 Al X 28 BRA 7D ) 5
PTC-200 %I 58 4 Bl 5% [z 1% (PCR) 41X ( 3% [E Bio-Rad 24 d] ) ;
JY1600-E % 22 FH 4 B, K A% . TY04S-3C T ¥ it K145 70 1 B2 4t
(bt B B A Ik &4 ) 5 WMT-100 % Morris 7K 3% B (%
FRZE AL PR PR | ) ; DW-HL388 %I — 86 °CiB Ak ik vk 4 (
BlEZZRIRBH A B IR A
1.2 ZA@ESiKH

2 BT 220 (PR TR 24 2 S 06 28 ] 0 91.5% , I FH
Ti5 P 2 18 K L) 46 1% 0.05 g/ml AY LU 25 85 M%) 5 Trizol
SR R 247 R RIPA ( H 7R Takara /A #]) 5 I3 s &
(AR TR BR N 7)) s BDNF B 51 ¥ 41 ( 514
5'-GCAGCCTTCTTTTGTGTAACC-3 , FiF5|4)5' -AGAGT-
GATGACCATCCTTTTC-3 ) \Bel-2 KR 31 #1590 ( EiES 14
5'-CCGGCATCTGCACACCTGG-3' , Filf 314 5 -CACAAC-
TTTGTTTCATGGTCCATCC-3" ) ., f-actin £ [K 5 [ #1541 (I i
3| #) 5’ -CTCCTTAATCTCACGCACGA-3' , F e 5| ¥ 5’ -GT-
GGGGCGCCCCAGGCACCA-3" ) ¥ A4y TR\
A Pt BDNF £ e b i (—41) /NEPT Bel-2 B g b4
(—#t) . Bl p-actin BT B4 4K (— Pt ) (2 H Santa Cruz 2>
F) ) s Bl R R B AR 10 A 2RO/ BRI (BT ) B i PR B A
ICHIEHT R BTIAR (1) (3£ [ Proteintech 23 v ) s FEBR R — Z.JiE
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FLo i ig AR BRER K, 1h 28 98 22 B2 K Rl HE 0.28 g/kg &1,
ig 0.05 g/ml IIZEBI MRV, FF R LI 2 4 8 6
22 HAKXRFICIZEENBEN

SEIGEE R, 2R FH Morris 7K 2 32 B0 K6 I i A 52 56 K B
M A2 RE ST o A 352 3k 10].
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K FH 300 % 5 -PCR(RT-PCR) ¥ UEA AN o 7K 2 B S2 6 235
W, H KR ip 10% /KA & (0.35 ml/100 g) R, Wik I
PN | 72 L 43 B U T A 4, R A — 86 CUKAE TP AR-AT
I FAAT , A —86 CUKFHBUH R SH 241, A Trizol 2RI 5 51
I RBUS RNA, RAMI TN E RNA IR EE . BURNA,
PIBEHLS |4 (Random primer ) % [ % 53257 G Ul BH - 547 eD-
NA 14 1. 7€ PCR A& 43 Sl K i A 2% Taq PCR Master-
Mix 25 ul,cDNA 2 pl, H YR F 519145 1 ul, DEPC 21
pl, BARFN 50 plo 43 5 [6) 4544 X% BDNF Bel-2 , f-actin
AT AR R 3K, 1% B IR I L Tk S8
PCR #3477y , 1§ ] GeneTools Jii 4% Z 58 AR I (547 . K
Image J B PFEAT21 5 540 #r , L BDNF Fll Bel-2 4577 1Y K
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2L, A RIPA 2R IR G S5 SR BUE M5 B0 IR IE A F
Western-blot £l . T 96 L il 4% (A 45 5 A1 10 % 14 73 B3 IRE
SRR S HEATEE LYK (90 V.20 min, 120 V80 min) FIH 54
(100 V.90 min) ; WG 5 J5 1 TE IR EF 4k R (NC) B E T 5% IR
A g rp A SRR AR IR B (—B0) BB A B B 14 T
L K2 DNA Marker £ 718 (73§ K/ NC BEHEA 759 , 43 HI7E
4 C4FF 9% 5 BDNF,Bel-2 Flf-actin 12 h; BUH NC BEPE T
J& W E R R RS RS AR, DRI R b B .
FEME R 3, T3 B Image JEXF H 9L R 257
IR BEAE AT 24T , B AR 3 S PR ik ) < 2.37 I F
25 HitFEFHE

KA SPSS 13.0 78 T - b AT i ab . B R ix + 5
FOR, Z 2 0] LR B 28 5 223804 740, AL LR ¢
K, P<0.05 HEFAGITHE L.
3 HFR
3.1 BAKREICIZEENENLER

ST AR s, AR R RS B T 15 467 B B0
TR B8k gkt v ORI AE A P 15 i P I R 440 TR T I
FRAR K (P<<0.05) ; SHTIZH HLAC, 1112 BT 22 BH 2 R Bk i~
BOLE UCBE N AKGA ESF- H kv ORI 20 R - 5 i R I ()
FE SR BERE AR A (P<<0.05) o ZE R4 R—E R IR
B2 WA P25 VD R BRI ie IR T E R . SRR 2%
ICTCRE IR R W 1,

1 BHEXREICIZENRNER (x +s,n=10)
Tab 1 Determination results of learning and memory ability

of rats in all groups(x+s,n=10)

g BERTRL KREVEEL O OTRER
B B, s T s FEE, cm
TR 3484054 34.49+495 40.59+6.69 7.1540.89
i 1.17+021" 69.72+7.98° 3624345 1295152
WL 2854035 48.52+6.24" 32.86+4.86" 8.42+0.96

T SIRTFAREH, *P<0.05; SR AL, "P<0.05
Note: vs. sham operation group, * P<<0.05; vs. model group, "P<<
0.05

3.2 &EAKAXRBEDHAL T BDNF Bel-2 mRNA R EEHRIE
iz R

S518F AR g, 47 4] KRRt T 41 21 BDNF ., Bel-2
mRNA K H:2E #6501 B8 (P<<0.05) ; S RIZ g, 1L ZE
B 2 W2 K FUIAF 20 21 BDNF  Bel-2 mRNA K HE [ %k
WSR3 (P<<0.05) o 25 R— @ e 1L 4 BT 2 i RE NS 18 5
VD K R Th2H 2 BDNF \Bel-2 mRNA & 555k, K41k
FRL7F Th 20 24 v BDNF . Bel-2 mRNA M HZE I3k 45 R 1,
2,
4 g

Morris /K 2 B SE 86t - FH L [ PR 24 R Morris 33T, /& H
FrtH A A AR A B A7 ) ICAZ I REPEAN T ik o FEAR Tl
5, il 1T Morris /K2R B S5k B, ST AR i, B
LK N 2y R R SR VA R & 48 U G Y= BB S A VN
SR V- F A IR R A S YK B AR AR K (P<<0.05) , 1K R
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Fig 1 Electrophoretograms protein expression of BDNF and

Bcl-2 in hippocampal tissue of rats in all groups

®2 |AKXRBESALTBDNF Bd-2 mRNAREEAK
MEER (x+5,n=10)
Tab 2 Determination results of mRNA and protein expres-
sion of BDNF and Bcl-2 in hippocampal tissue of rats
in all groups(x£s,n=10)

3 mRNA G|

BDNF Bel-2 BDNEF Bcl-2
BT ARA 100£19.09  100+1748  100+£17.19  100+18.37
AL 2495+3.85" 19.85+2.98" 27.82+3.90° 20.48+4.04"
IR0 68.89+7.727  61.75+£9.52°  70.13+£8.89"  66.78£9.03"

T SEFARA AL, *P<0.05; SR A, *P<0.05
Note: vs. sham operation group, * P<<0.05; vs. model group, "P<<
0.05

ANBRRIZH KB 2D RE ) [ RS A2 o A o 5 S AR AL A B
e, L4 B8 2240 0 5 B 5 07 B U B0 T 7k B S 35 1k okt
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R KT f i, O LR i b 280 AT £ ik A A7 A B oAk
A B UEAC I B SR T RE S8 BB IR R R PR .
K A 22 11 UE 35 35 ] BDNF BE A% 38 2 390 1 200 A 70 7 S B 4o
LGRS H AR L 8 Bel-2 ZE BT T A eI R Y
FiB R — R AR, Bel-2 & 40 A JH T b i IE 5 A
T RS T TR R T AR . Bel-2 A AR
LR AT, J7H 20 €2, 28 C(CytC) BRI, AT CytC/fI T
it ST TR L/ o S 1 B 1A T O ST, BEL L A0 A A 107 B
g 400 0 30 2 D) (p53 ) b JH A0 35 R %) Bz =T 1 D 0 i ke
pa3 VAT A ARSI, B, Bel-2 /K TRt R
g4 VTR ] VS O S i 1 -t e 1 g V8 | P € N
Seig v BT ZH K BRI S5 41 444 BDNF  Bel-2 KL (R 26k 0 .55
FBETF AR (P<0.05) , Mt 4B 20 T 15 , KR4
21 BDNF \Bcl-2 25358 (P<<0.05) . X $E/R 11128 85 2 hife
515 5 K B BDNF . Bel-2 JE R 258, RAE BT ML T-1E A,
PR3 Tyl eIE S K A TR, R ARG ORA 1R, DA i3
VD KE2=ieie ke .

L5 b ARSI FT 4G FESE T HR 2 1 2 B A RO 1 2
B ZMEREN LT R S 4 90 BDNF \Bel-2 JE[R [ 31k, #1
B o8 R e NTITE /T =AY DIP NI e =B R Tal v - B M s SN B
i 1k Morris 7K 2K B i 16 , W4 R TE KB, Z 5 BEHL A4, HE
bR TAMARZE SR ; 3 A6, R BT SC IR TR, 0.28 g/kg 1LI4E
BE WA VD K BRF 2110 RE T Bl 77 o, DR A S
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