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[ Abstract | Objective: To observe the effect of extracts from Ginseng Radix et Rhizoma, Anemarrhenae
Rhizoma and Paeoniae Radix Rubra on N-methyl-D-aspartate receptors (NMDARI) in hippocampal neurons in rats
with vascular dementia and investigate its possible mechanism. Method: The 60 SPF male rats were randomly
divided into normal group, sham-operated group, model group, traditional Chinese medicine group (0.20 g-kg ')

and memantine group (2.1 mg-kg™ '), with 12 rats in each group. The model was established by repeated
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ischemia-reperfusion combined with intraperitoneal injection of sodium nitroprusside. After modelling, normal
group, sham-operated group and model group were dosed the similar volume of normal saline once a day for 14
days. The learning and memory capacity was assessed by Morris water maze ; pathologic change in the CA1 district
of hippocampus was assessed by hematoxylin-eosin ( HE ) staining, and the expression level of NMDARI in
hippocampal neuron membrane protein was detected by Western blot and immunohistochemistry (ITHC ), the
NMDARI mRNA in hippocampal tissue was detected by Real-time PCR. Result: Compared with normal and
sham-operated group, the latency period was prolonged in model group (P <0.01), the time in the platform
quadrant and the frequency of crossing the platform were lessened significantly (P <0.01), the disorder of the
neurons, the decrease of the neuronal number, and the neuronal necrosis and apoptosis were obversed in the CAl
district, expression of membrane NMDARI1 of the hippocampal neuron and NMDAR1 mRNA were increased
significantly (P < 0.01). Compared with model group, the latency period of extracts from Ginseng Radix et
Rhizoma, Anemarrhenae Rhizoma and Paeoniae Radix Rubra group and memantine group were shortened
significantly (P < 0.05, P <0.01), the time and frequency were increased (P < 0.05, P <0.01), the
pathologic change was improved markedly, the protein expression of membrane NMDARI1 in hippocampal neuron
and NMDAR1 mRNA were decreased significantly (P <0.01). Conclusion; The extracts from Ginseng Radix et
Rhizoma, Anemarrhenae Rhizoma and Paeoniae Radix Rubra can improve the learning and memory capacity of rats

with vascular dementia, and alleviate the injury in CA1 district of hippocampus. The mechanism may be related to

the down-regulation of NMDARI expression in hippocampal neurons.
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Table 1 Learning and memory test results(x +s)

A5 FE/mgkg™ n WK/ s RSB/ T
IEH - 12 122.42 +37.68 1.83 +0.94
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R2 AS-ME-FARRYWKREMMAITERPOZI (v £5,0=12)

Table 2 Effect of extracts from Ginseng Radix et Rhizoma, Anemarrhenae Rhizoma and Paeoniae Radix Rubra on directional navigation

incubation period of rats(x £s,n=12)

S

25 H 4/ mg-kg ™! 1R H2R #3 R $4R
E% - 41.66 +9.74 31.80 +13.93 21.23 +6.76 14.84 +5. 86
BER - 44.30 £7.44 32.20 +£12.25 21.29 +9.54 15.96 +4. 62
i 2.5 52.22 £7.19"% 46.89 =12.18"% 34.47 £11.51"% 28.30 8. 54"
P RS E 5T 200 47.43 +8.95 36.05 £11.94% 24.59 £8.41% 17.51 =7. 824
24 NI 2.1 50.42 £8.15 37.20 +12.06 26.62 £13.60% 18.74 +7.45%

HESIERALED P <0.01, SEFRALED P <0.01; GHMLA LD P<0.05,P<0.01(£3,4 7).

x3 AS-HNB-FARNYXNARZTEARTENOIMN (x =5,
n=12)

Table 3 Effect of extracts from Ginseng Radix et Rhizoma,
Anemarrhenae Rhizoma and Paeoniae Radix Rubra on spatial probe

test of rats(x +s,n=12)

il 7l H AR 2 bR T E
- /mg-kg ™' PEEEEE /s WHL/ )
EH - 20.38 +4.24 3.33+1.50
IFESS - 19.65 +4.72 3.17 +1.40
iy 2.5 12.66 £3.67"  1.67 £0.89">
NS -HRE-R AT 200 18.57 £4.34Y  2.92 +1.38%
HFEE)
B 2.1 16.98 +5.57  2.75 +1.36

ANZ-RBE AR AT Y 2 I 5 CAT DX 0 i HE S B A
P AR S B B 2 A s . SR WAL T
Iy CAT DX A0 2 s 4, HEB A 4y, 200 T IE 285 S A
TIH P4 e k3 o LIRS 1

ATER B TR C BB ;D NS -SR-S ATIREU 4 . 3
SN (B 2,3 [6)

Bl AS-HB-FURNYMTAKREI CAIXFETLHFEM
(HE, x200)

Fig. 1

Anemarrhenae Rhizoma and Paeoniae Radix Rubra on pathological

Effect of extracts from Ginseng Radix et Rhizoma,

changes of hippocampal CA1 of rats( HE, x200)

3.5 X BUME M 2 5 ML B NMDARL 28 19 %
mRNA % 0k (05 1E 9 41 R R 41 1L 8

HEAYZH K R 5 #f 28 JC iE NMDART 25 11 & mRNA
R ETHE (P <0.01) ; HEA A LE, N Z-H
BE-JRAT $ W) 4 D R ) NMDART W & [ ik
(P<0.05,P<0.01), WK?2,3 K#E4,

NMDARI 105 kDa

i S —— 2
A B C D E

E2 KRBIHETHEE NMDARL EHRIERK
Fig.2 Electrophoresis of NMDARI protein in hippocampal neurons

membrane of rats

B3 AS-ME-FRATRIYE DM E T NMDARL K% K% M0
(Gl fl, x400)

Fig. 3 Effect of extracts from Ginseng Radix et Rhizoma,

Anemarrhenae Rhizoma and Paeoniae Radix Rubra on protein
expression level of NMIDARI in hippocampal neurons of rats( IHC, x

400)

4 itig

VD &y 4% i IR I 45 5 5 51 RS K 4L 404
BRI, R LB 2R > — R R
— 0] B 1A B0 R S VB, R AT T B0A Y, A
W RS AT g Rk
SEFE R VD BH R B R H K 10% ~20% ;
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R4 AB-HB-FEYREYIKREIHEZT NMDAR]I £ BB NMDARI mRNA £iXH M (i +s,n=6)

Table 4 Effect of extracts from Ginseng Radix et Rhizoma, Anemarrhenae Rhizoma and Paeoniae Radix Rubra on mRNA and protein

expression of NMDARI1 in hippocampal neurons in rats(x +s,n=6)

2 5 FH/mg-kg ! NMDARI/B-actin NMDARI/IA NMDARI mRNA
EH - 0.97 £0. 02 0.085 +0.017 1

BFER - 0.96 0. 04 0. 096 =0. 021 1.14 £0.55
A 2.5 1.20 £0.02"% 0. 148 +0.006'> 1.90 +0.85"%
N - BE - A HR B 200 1.07 £0.03% 0.119 £0.022% 1.22 +0. 65%
% 4 K1 2.1 1.18 +0. 05 0. 130 £0.012 1.24 £0.76%

FRE VDR R R A 1.1% ~3.0% , 48 & 5 R AE
(5~9)/1000 A, % F VD B34 I7, 10 BE 3 % N
S SN - R A N B N 2SI WE o i)
T HEAT VA I, A AR 3k 00 25 W 60 3 AR Rk TS 7
il 7] AR A R A B RS B BEL U R A, RSk
IR S AR AR D gL (B JE N BB A AL
(9 BEL L1 ol 20 40 0 ) 24k 2 1 O T AR R PR AR BT
T EEZ5A)T VD ISR A PR Y) . IR A
HRgdem VD MR T RO A H 28 AR YT AL
B, VD JE T BRI e R, E ok R B L8
L VD B & LIRS M A XUKCIR 5% R i, il
HR R #A07 “ 40% 7 BIS B A& N iR h
Je B R B MLk B O 4%, T R OE A B 4% 2
YT VD RS L FE R B BT S P, NS A
IR 2L R B S Al i I T, X AB B B
ZOLRE IR E A R P R 0 B R R I B
PSR B U8 T A — AR R T X B R B AD
iy Oy I DR Sl R 7 Tl 7= 7 A A
5 901 28 RE 1 (9 3 1, 0035 4ROk PR DNA B 45, 40
PRIk AB LR L ARSI R A S A R
AR, A RO NS A AR T AT
2, AT B IR P R 0 T R AR R 20T
S il PR 0L WS BR B OF AR DL $ 2 T il
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