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[ Abstract | Objective; To study the effect of Buyin Yizhi decoction on learning and memory disorder
induced by scopolamine, and investigate its possible mechanism through neurotransmitter and synaptic plasticity

related proteins. Method: The learning and memory disorder models were established by intraperitoneal injection of

[WFEEH] 20161227(012)
[(BE&TBA] 8B R 2016 L8 sh iR (F-814) ;3 il R 25 % L E 4 W H [ A H LG (2015)53 5]
[&— 1’E%] T, Wit B P SCI6 0, ST % 50 25 B2 B 5T, Tel : 18300916113 , E-mail ; bxyspu@ 163. com
[BRAEE] R, 30, P25 25 BRI SY , Tel : 18626619519 , E-mail ; five841110@ 126. com

- 138 -



5523 55 12 ) FEXEAFFEHRE Vol. 23, No. 12
2017 426 A Chinese Journal of Experimental Traditional Medical Formulae Jun. ,2017

scopolamine (3.0 mg-kg ') in 50 male Kunming mice. Then these mice were randomly divided into normal blank
group, model group and Buyin Yizhi decoction high dose group (18 g-kg '), middle dose group (6 g+-kg™'), and
low dose group (2 g+kg™'). The treatment lasted for 2 weeks after modeling. Step-down test, Morris water maze
test and novel object test were used to explore the the ability of learning and memory in mice. Meanwhile, the
amino acid neurotransmitter levels in prefrontal cortex and hippocampus of the mice were determined by high
performance liquid chromatography (HPLC). The expression levels of Synembry (Syn), PSD-95 and brain derived
neurotrophic factor ( BDNF) in hippocampus were determined by Western blot. Result; As compared with the
normal blank group, the latency in step-down test and Morris water maze test was shortened significantly in model
group (P <0.01) ; the electric shocks number was increased (P <0.01) ; and the exploration time of new object
was shortened (P <0.01) ; at the same time, the contents of gamma-aminobutyric acid ( GABA) was increased
while the contents of glutamic acid ( Glu) were reduced (P <0.01) in hippocampus and prefrontal cortex; and the
expression levels of Syn, PSD-95 and BDNF protein were reduced in hippocampus. As compared to the model
group, the latency was significantly prolonged in middle and high dose groups (P <0.05, P <0.01) ; the number
of electric shocks in the high dose group was decreased significantly (P <0.05), and the exploration time of new
objects was significantly prolonged (P <0.05); GABA content was significantly reduced (P <0.05, P <0.01),
while Glu content and the expression levels of Syn, PSD-95 and BDNF protein were significantly increased ( P <
0.05, P<0.01). Conclusion: These findings suggest that Buyin Yizhi decoction could improve the learning and
memory disorder induced by scopolamine and the underlying mechanism may be associated with the increased Glu/
GABA ratio in hippocampus and prefrontal cortex and the higher expression levels of Syn and PSD-95 in
hippocampus.
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Table 1  Effect of Buyin Yizhi decoction on latency and electric
shocks number of dementia mice in step-down test induced by

scopolamine(x +s,n =10)

253 HE/g kg ™! AR/ s i FhL VR
% - 221.34 £43. 11 0.48 +0. 81
LAY - 75.15 £23.62%  4.32 +1.33%
ENERE =077 2 134.27 £43. 81 4.13 £0. 60

6 163.33 £37.53%  3.97+0.82
18 189. 13 +66.06%  2.16 +1.01%

FE:HIERA R P<0.05,7P<0.01; 5HE 4 HEY P <
0.05,YP<0.01(F2~5[),
3.2 AR B BT B0 )R AL 3/ BUK Bk B 5
B v AR S 5 B B 2 5 R A T, B
RV /NN ZR5E 1,3,5 KRBT G MR 0134 0 3%
FER (P <0.01) , #4254/ RIIZREE 1 RIS
SRS /N B TC WD I 22 S 5 A 4 24 25 RO
Mo 4 S4B B pg i), HAS S RAR T 1R
S A 2E PR BT B R (P <0.05) . 5IEH A
P, AR 2 /N BRUES B 5 B 2 (P <0.01)
25 IR k2 /)N LS T B B S AR 2 LA T W

S g e v R AL B T B RS AR B T
BRI A (P <0.05,P <0.01) , H % 5 4 1
s 2R, WL 2,

R2 HPHEEHINFERERABZICZHRG DR AEELRERPREFTEMBOHME (v 25,n=10)

Table 2 Effect of Buyin Yizhi decoction on escaping latency and platform crossings of dementia mice in Morris water maze test induced by

scopolamine(x +s,n =10)

IR /s
21 ) /g kg ™! 58 5 80/ Ik
1R 3R HS5KR

EH - 56.26 £3.71 41.11 6. 10 34.41 +4.97 2.15 0. 41
iy - 134.81 +11.47% 112.03 =10.36% 99.04 +7.71% 6.44 +0.31%

NGB =2 2 133.13 +£10. 32 94.07 +9. 53 67.24 £5.10% 5.25+0. 14
6 137.04 +9. 44 73.19 +8.42% 51.19 +4.02% 4.91 0. 40%
18 131.57 +11. 13 49.35 £5.21% 44,08 +4.82Y 3.10 £0. 519

3.3 NIRRT B AR A /N BB W R R
BICAC R W S AL L /)N B T 0 A 1 AR R
6] 5 1E 5 4 HU R A (P <0.01) o 45 25 {57
2R /N B T AR B P 2R i ] 5 A 4 L A T B i 22
SRS UNE R AN O T /L NN R TR

RN R FER (P <0.01), W3,

3.4 ARG U B 2] An g i/ BRI A 2 A
R IS ot 20 IO 5 WO SR R AL/ SR TR B KT
MEJZ N GABA & & B s TIE# 41, 10 Glu &%
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B IR (X +s,n=10)

Table 3 Effect of Buyin Yizhi decoction on novel object discovery

time of dementia mice in novel object test induced by scopolamine

(x+s5,n=10) %
21 7)) /g kg ™! e i 3
E% - 44.71 +4.83 71.52 +£6.23
0 - 45.55 +5.45 44.34 +4.65%
B 25 % 2 44.62 +4.30 53.07 +3.71
6 47.31 £6.08 71.22 £7.10%
18 41.04 +3.71 69.17 +5.53%

F25 24 vy 50 it 21 /)N BRUVE By KA T B2 2 N GABA
TR BN TREIAAH (P <0.05,P <0.01),1fj Glu
ST B A, Glu/GABA EWiFHiE ., W34,
3.5 NP AR A BT B0 e A2 8 O s B S
BDNF,Syn,PSD-95 ik s mn 25 % il /= 81 AU 24
/NELE S Py BDNF, Syn F1 PSD-95 75 4 £ 35 & 44 1
AT IE®H A (P <0.05,P <0.01) ; 5HEAIZ LK,
K. L ) 4L B 5 N BDNF, Syn Al
PSD95 B XX BWHEIE (P <0.05,P <
0.01), WK 1,%5,

x4 HPHEFHNEARERAEEICZHRGNINERREEREMEERSENHM (2 +5,n=10)

Table 4 Effect of Buyin Yizhi decoction on GABA and Glu levels in different encephalic region of dementia mice(x +s,n =10) Mg-g"
GABA Glu
£ 31 i/ gkg ™!

1 AT R 2 1 AR R 2

EH - 13.51 =1. 87 4.25 +0.43 15.71 =1.41 2.48 +0.76
LR - 19.83 £2.21% 9.33 =1.63% 9.75 +0.91% 1.63 +0.31%

N GETE=8 2 20.74 £3.70 9.06 =0. 86 11.02 £1.19 1.96 +0. 41
6 16.70 2. 05 6.71 £0. 90 9.92 +1.22% 2.45 +0. 60"
18 14.92 +3. 62% 5.14 =1, 12% 14.71 =1.50% 2.37 +0.52%

4 ifig

PSD-95

p-actin

A TEHY;B. BB C A% 2 g-kg 45D AR 6
g-kg M E. AR 18 gokg T 4
E 1 BDNF,Syn % PSD-95 EA&E/MNRBEME &R E

Fig. 1 Protein expression of BDNF,

hippocampus of dementia mice

Syn and PSD-95 in

B 5 s v A IR B S AR 4 ) T LA B IR R
TG P 2 T JIEL RS2 1, 5 A OEL o o 2 2R 5 T g 2 9
SRz RERE R . AT R, AR A
3 mg-kg IV 5 AR B A/ L2 T A 0 R
1, B AT 58 R FH 7R B % I T 5 3 mg - kg
(75 15, FE ST /N B ST A B RS AR Ry vk 4
VER B LB W30 T AL, | MR, 7 AL Z5
X 7R 2SS U B ST e AL B g, 6 T
B At 245 F) ok 1 A — SRR AR Ve, 76 22 45 R 5% N 22 i
AT SRR KA B, P L PG S e ep
WA 3 5 A BF 5 ) 25 00 W8 1T LA T I B 24

RS HHEHEIWNEAREBAHEILIZHG/NRiEI3MEX BDNF,Syn } PSD-95 EH Rk

8N (x 5,0 =10)

Table 5 Effect of Buyin Yizhi decoction on protein expression of BDNF, Syn and PSD-95 in hippocampus of dementia mice(x +s,n=10) %

205 F /g kg ! BDNF Syn PSD-95
E# - 100. 0 100. 0 100. 0
A - 76.5 +15.6" 31.7 +14.0% 45.7 +13.9%
N GE R 2 78.0 +£11.5 69.8 +12.0% 59.6 8.8
6 87.4 +9.4 87.6 =7.8% 87.4 =7.2%
18 101.6 +17. 8% 91.9 +11.6% 87.3 +5.2%

PR A BIF 50 AT B8 BH PR 25 4, 76 45 Ja B BIF 5 v Rz
4k 2 - FAL AR L, 7 2 W B A BH P 24, Bk — 2 Ak
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LAHH S ok 3 2 ST 0 A2 T e HL FE B 3 w2 X 2 )
CAZRE S PRI R AR AR BE S B gAh B 2R
i T 7 U XoF 2 3T ST AL A5 A0 4 L /0N B D R A
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P Glu 1 GABA {4 4 5 .

T X 2 5 2 3T 0L B YR 56 i T B X 0
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FE K, BDNF g i Yk bl 2 5 32 1, B o 3
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