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Effect of Zhenxin Xingshui Yizhi Fang and Its Essential Oil Extract on Ability of

Learning and Memory in Alzheimer’s Disease Model Mice

LUO jun, ZHANG Ke-nan, XIAO Shuai, TANG Dan-feng, WU Lin, GUO Yuan-yuan, ZHENG Qin”
(Jiangxi University of Traditional Chinese Medicine, Nanchang 330004, China)

[ Abstract | Objective; The present study was designed to investigate the modulating effect of Zhenxin
Xingshui Yizhi Fang and its essential oil extract on cognitive deficits in mice. Method: For the purpose of this
study 5 months old APP/PS1 double transgenic mice and wild-type C57BL/6JNju were selected as experimental
animals. Then APP/PS1 double transgenic mice were randomly divided into model group, essential oil low and
high-dose groups (12.13, 48.50 mg-L '), Zhenxin Xingshui Yizhi Fang group (0.46 g-kg™'). Meanwhile,
wild-type C57BL/6JNju mice were used as a normal group. APP/PS1 double transgenic mice were treated with

Zhenxin Xingshui Yizhi Fang and its essential oil extract for 22 consecutive days. Mice were subjected to a Morris
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water maze test and a platform test in order to determine their cognitive effect. Nissl’s staining was used to observe
pathological changes in brain tissue. Meanwhile, senile plaques (SP) were observed by employing Thioflavin-S
staining. The expression of glucose transporter 1 ( GLUT1) and insulin receptor substrate-1 (IRS-1) were analyzed
using immunohistochemistry techniques. The levels of neurotransmitters such as acetylcholine (ACH), glutamate
(GLU) and y-aminobutyric acid ( GABA) in the hippocampus were quantified by enzyme-linked immunosorbent
assay (ELISA). Result: The memory function was significantly reduced in model group, and severe brain injury
and neuronal apoptosis were also observed in comparison to normal group ( P <0.05, P <0.01). Compared with
the model group, Zhenxin Xingshui Yizhi Fang and its essential oil extract improved previous learning and memory
impairments (P <0.05, P <0.01), and the levels of SP, IRS-1, GLU, GABA (except essential oil low dose
group) were significantly reduced (P < 0.01), meanwhile the levels of ACH and GLUT1 were significantly
improved ( P <0.05, P <0.01). Conclusion: These results indicate that Zhenxin Xingshui Yizhi Fang and its

essential oil extract could ameliorate cognitive deficits and GLUT1 and IRS-1 could be a possible therapeutic target

for AD. It may be an interesting approach to the treatment of Alzheimer’s disease.
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RF235299) ; fadit IRS-1 £ wu B Bt 4 ( 35 [ 5 78 A i
BARA WA it 5 RF235299) 5 S dit GLUT1 £ 52
R b iA (38 B 2% LA | L i 2956779 ) s bt — 4
12 92 20 Ak a5 (DU S i o AR R B R 0y A
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5 min, ZEMW K BEPE 3 WK, B IR 5 min;0.0125% ThS
WEOGIR UL 7 min; 5 50% B9 Z 434k 20 s, e &
PBS, B, DAPT 3 J, 25k B e T ige =,

2.9 ELISA £ /N BR i 44 21 ACH, GLU, GABA
T BB AR R S RFEAS AL, bR AEAL & AR
[] e 2 B AR 9 SO L RR AR A FLSE I AH X 1 i
W10 wL, BRI AS B BE W40 wL; Bl A 7 & FL A0
FEARAL B AL A HRP il BTk 100 wL, J &
M B EHE .37 CHE A B F 60 min; 53 L WA,
AKARFA T, B AL U W, FRE 1 min, G VR
W, WK BT EE S WG BALIMAKRY ALB
% 50 wL,37 CHEOLIEF 15 min; & fLAMA 50 pL
ZEW L, 15 minPy , £E 450 nm %K AR I 2 L IO
JE A,

2.10 A s 2 Ak vk K DU i 4H 21 b GLUTIL, IRS-1 ()
Fik W OKMAHRY K, BTGRP
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min, 3% H,0, K& FI/KIEE 10 min, D) BH K Py I8
P ALYl . PBS wik 3 W, &K 3 min, HIWK
4L+ PBS, F 3% A BN 5% 1E & 1L E i ,37 C
P30 ming HIWE /K 40481 3% R 280 23 [ 09 W AR,
S S W B Y — $T, GLUTIL (1 : 100 ), IRS-1
(1:50),37 CHEE 1 h,PBS Myt 3 ¥k, 4K 3 min,

N —$t (1:100) ,37 C#EF 30 min, PBS ¥k 3
W, A3 ming JE N DAB W@, HYE(E 5 Mk
OB B (0, 2RI K sh e Ul 260k B 6 )5 52 g B
KGEW H A

2,11 Seil2#0rvk B R A SPSS 20. 0 {4 k47
Giit, R E 2 a0, STl A ECR H
LSD fie /N & 3 M 2 7 W 22 R 55 uf, i B
Tamhane’ s T2 K80 EAT 4L A FL#¢ . SCEB0HE Lhx + 5
TR, P <0.05 HESFAHGIFE L,

3 gR

3.1 X} AD /BB f5 S5 50 a0k i AR 0T R B R TR B
PS5 IEH A LA, AR 2 )N RO AR 3
JE(P<0.01) 5 IR KB EH (P <0.01) 5 54
R, FH AR RBBERP R FEL (P <
0.01) BRI B EHW > (P <0.01), WEI,

F1 HOHEFEANIRRARBERBARBRIBENE N
(x+s,n=17)
Table 1 Effect of Zhenxin Xingshui Yizhi Fang on escape latency of

mice in platform tests(x £s,n=7)

453 A/ g kg™ HEBREERI/s HEIR IR/ K
EH - 180 0
R - 105.57 £80.50" 4.40 =1.51"
O 4 W 25 5 i 12.13Y 170.00 £22.36% 1.00 £0.57%

48.50% 180.00% 0%

LA LS T KR 0.46 158.14 £39.82% 1.00 £0.57%

VWAL B P <0. 015 BRI AL B P <0.0157) By
Jymg-L~t,

3.2 X} AD /R Morris 7K 2K B 58 AV AT S 96 a4 ol 7
PRI 2 25 21 /0N BRUFE 7K 2K 87 1k sk vk AR 1 3% Bl
U S a) S R B G I 4 8 o 5 1 % A LU AR A
/N B R R 09T 51 135 (P <005, P <0.01) 3
BRI LA, FE LB A 5 OK, 45 4 24 2 b dkE IR A
W] BRAR (P <0.05,P <0.01), W32,

F2 HAOHEHEHTX/NR Morris KEEEMAIT LR RBBFRBOHZMI(x£5,0=7)

Table 2 Effect of Zhenxin Xingshui Yizhi Fang on escape latency of mice in morris water maze experiment(x +s,n=7) s
21 53] /g kg ™! 1R 2R H3R ¥4 K EARIPN
E# - 58.25 +37.35 52.57 +28.56 21.14 £9.65 18.28 +7.65 8.00 +6.42
BEAY - 90.00" 90.00% 80.00 +24.50% 78.85 £29.48% 78.57 +30.24%
B A5 B 25 8 7RG ol 12.13% 79.00 £25.36 52.00 £36.12% 49.29 +24.66> 52.86 +24.73 32.00 +11.79%
48.50% 77.43 £22.94 82.29 +20.41 77.71 +28.34 47.29 +30.73 42.57 +28.41%
HLOA MER R KR 0.46 90. 00 79.86 +26. 84 73.14 +30. 80 33.60 +21.48" 22.83 £13.20%

FHIERAE P <0.05,7 P <0.01; SHIRA D P<0.05,YP<0.01;” Hfil mg-L7",
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3.3 XA MRR LR B AR 4 B A5 B B[] (9 52 e

A

5 IE AL A, BN AL H bR G FRAE B I [ A7 BT AR
BJE R E 22 5 SR LA, & R 2 TE AR R
FIR 5 B I () 320 7 e b fELC B PR 5 0 LR 3

F3 HEOHEHE IR Morris KR EFTHREIKHZM
(xxs,n=T)
Table 3 Effect of Zhenxin Xingshui Yizhi Fang on spatial probe

test of mice in morris water maze experiment(x +s,n =7)

205 /g kg™ H b5 4 B3 BR B ) /s
EH - 14.62 £2.33
LAY - 6.42 +1.84
B0 A8 B 25 8 7RG Tl 12. 13" 12.87 £9.73
48.50" 10. 17 £3.99
FRLO A BE 25 5 O K 32 0.46 10.38 +4.77

D RNl mg- LT

3.4 %P AD /NG CAl KM ZIcigm  MWE
YL R E , IEW 4/ EIE D CAL X #f &It HES)
Ay, CW B AEE S, BRI RG E CAL X h 4
JUREF A HSNREL , IF A i ook A% [ 4 20
G BTN D CAL [X P25 T 385 0 41 HE
LR SRS N L BT R RZD W 3 (SRR g 3
1,

AVIER 2 5B B 5 C.O BTG 2 I 45 8 7 R IR R 45 DL BL
NI 25 0 75 K b e R AL L B A IR 45 7 K BRI (181 2 ~ 4 )
Bl #HOoHEAEAMNNRED CAIEHMETH XN

(I, x400)
Fig.1 Effect of Zhenxin Xingshui Yizhi Fang on morphology in

hippocampal CA1 region in AD mice( Nissl’ s, x400)

3.5 X AD /NRUF T DG IXCEAEBERYSE R B i
RYOLER TR, 5 IEH /N U D A, BR A T
o DG X 1 & AF BEDLAUK P B35 T @ (P <0.01) 5
ERERIAE LU E, 45 20 25 AL/ R S DG X B AR BE UL
BUK S W] [ % (P < 0.05,P <0.01), LA 2,
*4,

.78 -

B
D

B2 #OHEFEANMRED DG XEFHEY

400)

E

g (Bifif %, x

Fig.2  Effect of Zhenxin Xingshui Yizhi Fang on deposition of
seruleplaquein hippocampal DG region( ThS, x400)

x4 AOEBEHEAXNNREE DG REEHRMNFM (v =5,
n=3)
Table 4 Effect of Zhenxin Xingshui Yizhi Fang on deposition of

seruleplaque in hippocampal DG region(x +s,n =3)

28 %) M/ g kg ™! 1A
EH# - 0.28 0. 06
s - 0.41 +0.06"
B4 BE 25 5 05 RS T 12. 139 0.24 +0.01%
48.50% 0.25 +0. 03"
FHLO A IR 25 8 7 K 3R 0.46 0.33 +£0.05%

W SERHALEY P<0.0l; SHMA HEY P<0.05,”P<
01;% FR PN mg L',

3.6 Xf/NRIE DA L R 5 IE R 4l
H# B4 ACH ZKF 18 (IR (P <0.01) ,GLU,
GABA JK-F i 2 Fh i (P <0.01) ; 5H AL L, B
0248 TR 25 8 T 7K TR R B A B 25 R R TR IR
K4l ACH & B 2 F+7 (P <0.01),GLU, GABA
i i EBEAR (P <0.01) , WES,
3.7 X AD NEURZHZ GLUTI By Em 5 % 4l
Fogs, #5520 /N BRI 5 v GLUTL 3% 3k B & B %
(P<0.05); 5HIAIA L #, & A 25 A /N RS
GLUT1 35 B JH & (P <0.05,P <0.01), W&
3,%6,
3.8 XF AD /NERUKZHZIRS-1 Wys2mn s 4 fh 45
R IRS-L fE/AN R R A KRRk, H5IEW
AL, BB ZH /N BB 2 IRS-1 R ik W E T &
(P<0.01); 5 2H g, 45 45 245 41 2 )2 TRS-1
KR (P <0.01), WL 4,% 7,

4 itig

AB MR FHUE M FE AR T2 AD 1 E 23K
LT Z —, AT 51 K P & £F e g 45 P & e BE T 4
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RS HOHEIEANZANMREIEXERMZI (2 £5,1=6)
Table 5 Effect of Zhenxin Xingshui Yizhi Fang on level of neurotransmitter in hippocampus in mice(x +s,n =6)
I 5 GABA ACH GLU
131 7 i
/g-kg ! /pmol - 1, /mg-L~" /g L7!
1w - 0.85 +0.07 81.53 +4.43 5.61 £0.38
Y - 1.01 0. 15" 73.00 £4.65" 6.02 £0.32"
B I i 2 R I 12.13% 1.00 +0.05 86.76 +6.00” 5.27 £0.217
48.50" 0.88 0. 09” 91.34 +8.227 5.44 £0.337
BLOAE BE 558 T KR IR 0.46 0.88 0. 07" 85.37 +7.577 5.61 £0.217

E G ERAILRD P <0.01; SEAEA A P <0.01;Y KRB H mg- L',

B3 #HOEEREA/NRED S GLUTL FRik
1k, x400)
Fig.3  Effect of Zhenxin Xingshui Yizhi Fang on expression of

IR (e

GLUT1 in brain tissues of mice( IHC, x400)

x6 HAOHEFEANNMREDH GLUTL RAMHMW (x =5,

B4 HALEBHEEANNREBED P IRS-1 RZEBHF M (RLAEA
1k, x400)
Fig. 4 Effect of Zhenxin Xingshui Yizhi Fang on expression of
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