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ABSTRACT Objective To observe the effect of Xixin Decoction (XXD) on the spatial learning
memory deficit in APP/PS1 double transgenic mice; synaptic ultrastructure, and synaptic functional relat-
ed protein and receptor expressions in hippocampal CA1 region, so as to primarily study the mechanism
of XXD for treatment of Alzheimer’s disease (AD). Methods Eight weeks old male APP/PS1 double
transgenic mice were recruited and divided into the model group, the donepezil hydrochloride group, the
XXD group, 15 in each group. Besides, normal mice of the same brood (with no transgene) were recrui-
ted as a normal control group (n =15). Related indices were detected after 6 months continuous gastro-
gavage. The spatial learning-memory deficit of APP/PS1 double transgenic mice was detected by Morris
water maze test. The synaptic ultrastructure of hippocampal CA1 region was observed by transmission e-
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lectron microscopy (TEM). The expression levels of PSD95, NMDAR2B, MBP, and GAP43 protein in hip-
pocampal CA1 region of APP/PS1 transgenic mice were detected by immunofluorescence. The expres-
sion levels of PSD95, NMDAR2B, MBP, and GAP43 protein in hippocampus were detected by Western
blot. Results
0.01, P <0.05) ,and the percentage of swimming distance in the target quadrant to the number of times
of crossing the platform were significantly increased in the XXD group (P <0.01, P <0.05). Results of e-

Compared with the model group, the mean value of escape latency was decreased (P <

lectron microscopy showed, as compared with the model group, the neurons were dense, the nuclei
were mostly round, the intranuclear chromatin were mildly agglutinated, and the nucleolus was visible in
the XXD group. And the intracytoplasmic mitochondria were mildly swollen and rough endoplasmic reticu-
lum was mild expanded. Free ribosome was rich, lipofuscin particles were rarely seen, and synaptic
structure was basically clear. Results of immunofluorescence showed that the expressions of PSD95,
NMDAR2B, MBP, and GAP43 in hippocampal CA1 region was significantly increased (P <0.05, P <
0.01). Their contents also showed higher levels of expression in Western blot (P <0.05, P <0.01). Con-
clusion XXD showed obviously improvement on the spatial learning-memory deficit in APP/PS1 double

transgenic mice, which might be associated with affecting the synaptic structure of hippocampus and im-

proving the expressions of synaptic functional proteins and receptors.
KEYWORDS Xixin Decoction; hippocampus; synapse; protein;receptor
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2, S N T APP/PST 3t ] (1) 4l A T
IR

4.2 /YT YO H AR R ER T 24 4 ek
WU A, A BRER K 5%, 4% 1. 8 g/(kg - d)
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0.3% Triton-X 100 {4 PBS ¥k 2 ¥, & k5 min, H
I PBS 1 ¥K,5 min, 72 PBS, il & b 5 6
VERARB 15 B E BB T RIS CA1 X
PSD95 .NMDAR2B .MBP .GAP43 #1132k .
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Bl i) PMSF, 5548 1 % Lo A7 Jon 9k 2 it 410 il 390 5 9 P 5%
FHEREN AL, SR J5 T FF 400 Jf 68 75 e i (XU e . BCA
PEEAE MY S AERES — R 2 pg/ul, N5 x
FREGE M ,97. 9 CASYE 5 ming £TKIE R4 HIINA
20 pLFE ShiEAT SDS-5R TN # Ik e B e (5 % e 45 ik
10% 43 B 6% 43 B3 ) Wik 43 2, 46 1 80 V fH &
LUK, o TR 0 1 2 VR 4 IS 2 )5 i A 100V fE R
K, TR I B 0 B SR 1 em iHE Ik LK.
B TE 250 mA (PKIE S5 T 7 B 90 min, ¥ H
()2 VR 7% 31 PVDF K F . 5% i fig 05 4 = 1 3 P4
1h,fim A — ¥t ($i PSD95 #i & 1: 1 000, i
NMDAR2B #if41:1 500, %t MBP #i{& 1: 1 000, #i
GAP43 $11£1:600) ,4 CiI7&, i d:—ht, TBST YLK
3 W, X 10 min, FH TBS PR 1 ¥k, 7K 10 min,
SEAIMA 1:2 000 EHi R Hh =P (I E MBP 1K
4% 1:2 000 (I AGESTBRCH 0 1) , 8 T2
IR ¥, EWF 2 he FFE 40, TBST YeME 3 K, 4
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W10 min, f-F TBS PR 1 ¥, &K 10 min; A
ECL ALt irit. LU g-actin fENNS IR, 4t
KA S B-actin JKEEMH I HLAE .

4.7 Gtk R SPSS 20.0 #4748
YT AR A x s FRon, 241 18] HL AR LR R
T3 2550 AL IR 5 L AR F LSD 43T, P <0.05 2y
ERAGITEE X,

s R

1 SAUMRERFI IO s (€1 1E
SENITATIZHG 5 R N A /)N B 6 ks v AR AT 5
Rt 525 O R LR, A58 2 B fR 0T B 8
K (P <0.01) ; SR LA, 3 iR £ 43 R 55 21 b b 7
PRI AR A T R BRE 4 K (P <0.05) 4h, HiA g |
KL E X (P >0.05) ;M 4 ~7 K, 0%
ZH UK HERETE R 4 B d (P <0.01, P <0.05) .
FEAS (AR ZR S vp AR ZH /N BRUTE H 0 52 BR T Uk L 5

SR & B E 4 H 2SO B AL R AR
(P <0.01) ; SHIRIZ LR, PeO A AR B 5 8T &
UEUY E A ¥ B2 (P <0.01, P <0.05) , b2
ZARWRFTAIEL 95 BRI DK I 0 o B B 00 o E
J(P <0.01) , 2 RF- 5 19 R b7 288007 &5 SR B0
A4 IR R (H 22 RS 4 L (P >0.05) .
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FI R A A 2 R RDE B N e i o AR 35T, o
IRFE, FY O E/D MR N AR &, R
SR AR SRR BE SRR, 2 BT 405 N
R 2 A R T A O P HE S HE ) i B AW I
TR AR — M IEH RIORLH WL o 2 fih b+ S 2 fh 40 i
FREEATE T, S Ml N o ASETRL 2 240 M e i B L PR
TR RS ; AN A% 2 0 B, A% N Y (0 TR S5 R4 B A28
FEAT AT UL 40 5T N S5 K 2 B, OB i ik, Sk ik i
VL G TR S MR S s A AR KL T P SR )
AR 5K , 40T PN I B AR AR R R R A A

T FH/NRIEA B GRER I BEIk R 2 R - S IR (x s )
- HhREE AR (s) KBRS (%) FHTFEWE(%)
Z n
3K 4K 5K 6 K 7K 8 K

23 %} 12 42.12+19.76  37.53+20.55  36.42+18.97  35.13+18.98  34.55 +16.72 31.46 £3.86 33.14 +1.99
A 12 51.21+15.78" 51.27+12.87* 49.56 +15.47" 48.76+15.35" 47.18+16.40"  20.29:0.90*  22.82+1.81*
L RIRF 12 48.09+17.24  45.74+17.94° 45.58 +18.22  45.48 +18.20  44.58 +18.21 23.55+0.81%% 23.90+1.83
i} 12 45.54£19.40  41.40+19.42°" 39.28 +19.56°% 38.75+21.95” 37.55+18.74%% 26.56+1.86°%> 29.03 +2.87%

T 528 AR LR, P <0. 015 ST R AL, 2P <0.05, 24P <0.01
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C, %30 000) ;D Aoz 4 (Dyx4 000;D, x30 000)
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3.2 K4/ CA1 X NMDAR2B %[5
KB (K 2) 555 o R4 e s, R 41 /N BT 5
NMDAR2B Fik /KB A (P <0.01) ; 5HiAIZ]
g, 2 mRF AL HANDRIE D
NMDAR2B Fik /K- E (P <0.01)

3.3 #4/NEIED CA1 X MBP B ELHLE
(Bl2) 5H7spx A i, S g/ (Rl 5 MBP
FIRAKTFRAG(P <0. 05) s SHIRIL] LK, $h R 2 23Uk
FrA Pk 0 7 41/ BRI 5 X MBP R A K #4 7F
(P<0.05,P<0.01),

3.4 HH/NEIED CA1 X GAP43 EHFEILIL
BOE 2) 525 [t AL g, AR 41 RO D
GAP43 HE KB W EFIN(P <0.01) ; SR L
BORD A /NI D GAP4A3 R THE (P <
0.05) , 3 RL IR 4 GAPA3 EHEIAE RIS
FEX(P>0.05),

4 A BRI kR DU A5 4/ BV H PSD95
NMDAR2B .MBP #1 GAP43 & k15

4.1 FH/NEIED PSDO5 Hik b (F 3)
Lz (0 BE A g, SR AL /N UM S5 PSD95 2K 3%
IRV B ERER(P <0.05) ; GBI AL, FhlR 24
WRFF2H Ko v Oz 238 T X PSD95 2 ik /K SF- I i 4 fin
(P <0.05),

4.2 FA/NEIEFD NMDAR2B & [ ik HL 8
(K 3) Hapx By s, sad/NRigD
NMDAR2B & [ #35 /K- B EFER (P <0.05) 5 5%
BRI LA, P AL/ BRI 5 X NMDAR2B #3835
JKPHEE (P <0.05) s #hR Z AWk 5541 NMDAR2B &

HEBERFTRITFEX(P>0.05),

4.3 H4/NRES MBP EH#EEXHE (K 3)
55725 POV RRZE LU BRI/ N MBP 2 1336 7K F-
B ERMR(P <0.05) ; SHAIL] HLER, SRR 2 A5 R FF 4L L
VoA NI MBP A (P <0.01) .

4.4 RA/NEIFY GAPA3 HEHFEALE (A
3) HA XA i, A4 /N R GAP43 &
IR K A (P <0. 05) 5 SR Huis, w0 i 41
/NI GAP4A3 R g (P <0.01) ,#;
MRZAWRFT 4 GAP43 A KA, R LG X
(P>0.05),
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AD J& T2AF M 2B 1T MR B , i IR T2 2R B
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FAL S0 i i 20 M 04 73 - B, A 5% S m] 28 1 e
HEEA . PSD95 K AR S fib {5 S 5 A B
o WA RHEE AR SRR AT LU Wi 45 2 R A 22400

A B C D
PSDO5 W e G w— 05 kD
NMDAR2B e ‘s s s 166 kD
IVIBP | s s 33 kD
GAP43 24 kD
B-actin W ———— ) KD
o
0.6 A B 10 A 08 0.8 AA
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2 5 ©0.6 =06
,E 0.4 © 0.6 c £
@ B
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P A 22 O AN 1) 2 B4 4, HL BN o B S
JIR T, J2 A P9 5 5 DRl 1% 38 R 5 A T R 114 &5 40 S il
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