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Abstract

Objective: To observe the effect of treadmill exercise for 8 weeks on memory and synaptic plasticity in rat
model with Alzheimer's disease(AD) and internal mechanism.

Method: Sixty male SD rats were randomly divided into normal control group (NC), Alzheimer Control Group
(AC), Alzheimer Exercise Group (AE). AD model was made by bilateral hippocampal injection of A beta 25-
35. Morris water maze was used to detect the learning and memory ability of rats in each group. Golgi meth-
od was used to detect the density of dendritic in hippocampal neurons. Western blot method was used to de-
tect the expression of BDNF, SYP, PSD-95, P-Akt and P-CREB in hippocampus.

Result: Compared with AC group, AE group showed obviously decreased escape latency with a significant in-
crease in the number of crossing the platform area (P <0.01). Golgi staining results showed that the dendritic
density in hippocampal neuron of AE group increased significantly (P <0.01). Western blot testing results
showed that the expression of BDNF, SYP, PSD-95 and P-Akt in AE group were significantly enhanced,when
compared with AC group, (P <0.01). However, the expression of P-CREB had no significant change (P > 0.05).
Conclusion: Eight weeks of treadmill exercise can increase the expression of BDNF, SYP, PSD-95 and P-Akt

protein in the hippocampus of AD model rats, which cause an increase in dendritic density, thereby improving
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the memory and synaptic plasticity in rat model with AD.
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30min; A 4°CE L HLLL 12000g 2540 30min; B F i
WA %% , B -80CUKAR T . Bradford ¥ & 2 11 &%
i, BCEE R R 1T 100°C i #VEE 4, 248 SDS-PAGE HL
WK BB 2 PVDF I I 28 5% IR W by = T
M1 1h 5 A —4t, 73 3 e Z2 51 SYP (1:2000) |
PSD-95 (1:2000) . BDNF (1: 1000) . p- AKT (1:
2000) .P-CREB(1:2000) . % .41 B-action (1: 1000)
FEWIFE 1h)5,4°Cil 7 ; TBST PEMKE 10minx3 1K, 43
FIIAKE R A HRP 456 A5 6 1gG (1:2000) % if
% F 1h; TBST ¥k 10minx3 ¥K , 7EME % N INA ECL &
FERIE TR B e, SCEE & 31K, B-action
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AC 21 il AE 28 K R aJk ki v PR U 7 255 3 K W A 14
(P<0.05,P<0.01), FHX WA K RN 3 K250
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2.1.2 AR RAS FARE ST B RS 5 RABR
AN, S5 NCHMEL, AC 4H7E H ARG FR15 5 it
[ B BRI (P < 0.01) , ZEIBRJFT- 50 B A i 2
W/ (P<0.01), 32 ACH K2 MR RAEN 5
NC 1A HC I Bk 55 . 5 AC 4 Hed, AE 41 7E H b
SRR 452 B AR E] B S AR 4 (P < 0.05) , 2R 5P 54
B BN (P < 0.01) , 2B AE 44 KB
SR REES 5 ACH AT B m . k3.
2.2 KE S IX LT Golgi YAzl

FATHEM Golgi Y (il FErp &I ,NC 4 5 H
BRI TR T 0 22 7T Golgi Y R BN IEH 40,1 H
KB TCH BRI 0L, AC L 6 HK R b
Z5 T H PR B L. AE 4 6 HOR RLAY T Ty 48
T AU LY BN (R R BE A A, R B
VSR UEZSIW RN EREE S Ny aiie: D) | A o)
AE 2 K B T 4 o0 i P 3 S8 B0 2 T NC
ZH . Golgi Ye (25 FANE 1 ff 7~ , NC 24l 4 e AR
TRLTG , 320 LI BT , P TR S8 B I, A 1 L% 4 HE
HIFLAE 3 AC 2 P 22 O LA i1 SRR, B i /0 b
2SS /N I 3 AE ZH A 25 T MR AR K
T B, M IO SIS B, R HES
L A A X A K R TR 2 %
TR B 4) , AC 415 S 2 n AR 58 55 H 4
NC 21 2 E /0 (P <0.01) ,{H AE 2 K B AR 22 o iRy
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2.3 Western blot %

Western blot #0258 7, 5 NC 4 i, AC
2l BDNF ,SYP . PSD-95 % ['1 & ik 1) i Z AR (P <
0.01), 1 AE Z1 BDNF ,SYP .PSD-95 & [ iA%# AC
Y EH R (P<0.01) (WL 2,8 3,3R5,%6),
5 NC4H H# , AC 41 P- Akt #1 P-CREB 45 [ # 1A 14
i EREAR (P <0.01), 11 AE 2H P-Akt & 152158 AC
2H B E 5 (P <0.01),{H AE 41 P-CREB & % 1k
HACHIE LR EER(P>0.05) (WKE4,E£T).

PAEZ R, 8 Rl i # 5 a2 3 il LA i AD A7k
B P U BDNF f8 77 A, ot 2 fih T S0Pk AT G 2R
A e R IR IIRE .

3 it

AD KR IE R 4%, HRAS B AN EIS 2 B-TE
¥y FEAE 1 (B-amyloid, AB)7EMZEICAMTTAG R
— RHNPIR R T ML TO R R, AD B2
P A AU A 4 SRR I 2 2 IR T e e A g 2
(neurofibrillary tangles, NFT) . % 4 B (senile

£2 KAKXR Morris 7k i S Pk A HA (x£5,3)
21531 %% EAPN 2R HI3K AR EAPN
X IEZH (NC) 20 49.62+6.84 26.73+4.28 16.46+£5.21 6.3142.54 2.58+1.27
AD BRI HELH (AC) 16 58.83+7.59 34.4246.65 27.41+5.32" 20.75+4.62% 17.23+5.19?
AD BRI (AE) 14 52.47+8.42 32.48+7.81 20.69+5.27" 10.53+5.19% 5.4942.24%%
ENCHMHH :DP < 0.05;@P < 0.01; 5 ACHAHIL : P < 0.05
. A - F4 BAKRED CAIXHELLRM
=} . eEn gy o3 [on _f‘& gﬂa +g - o .
F®3I EHHEKXRMorris /KRBT EIREFLEAE (x+s) R (ccs, BEEC/40pm),
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B FERBIREGs)  EETER) 25 FUEZSTve gy A 5
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- - e ot
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AD R 22 (AE) 14 39.65+8.28% 6.51+1.32% AD BRI HRAL(AC) 60 27.52+0.98"°
e : : : : ADFEEIIZ41(AE) 60 43.35+1.78"

HNCHMIH:DP<0.01; 5 ACHM I : QP < 0.05;3P < 0.01

x5 AREHEANBSHELAH BDNFH

ENCYIHL :DP < 0.05;@P < 0.01; 5 ACHIH I : BP < 0.01
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Western blot &3%{E (x+5,0D) PSD-95 i) Western blot RikfE  (xxs,0D)
2115 %% BDNF 21 5 ke SYP PSD-95
IEFXHRA1(NC) 14 0.185+0.003 IEH X RRZL(NC) 14 0.327+0.004  0.167+0.003
AD AT BEZH (AC) 10 0.121£0.002" AD RIS HEZH (AC) 10 0.174+0.002%  0.118+0.002%
AD LRI 254 (AE) 8 0.179+0.003% AD BRI ZR4H (AE) 8 0.242+0.003%%  0.152+0.004"%

SNCHAM:DP<0.01; 5 ACZAH :@P < 0.01
R7 AREAREDHLA S P-Akt i1 P-CREBH)

Western blot ®ix{E (x+5,0D)
215 % P-Akt P-CREB
IEHXTHRAL(NC) 14 0.415+0.003 0.188+0.002
AD RN B2 (AC) 10 0.186+0.002%  0.113+0.001%
AD BRI (AE) 8 0.357+0.003"%  0.115+0.001?

ENCHHML:DP < 0.05;@P < 0.01; 5 ACHAH I : BP < 0.01
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PR2EILAE . FAT /BT R R F EERKIA A2 Sl
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UEFET 4 22 0 AR , DR T 77 B 200 e 2 A 2 4
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FRATTH S 5038 e PR, — S 5% figh ] 90 1 AH S B 1
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FEH 8 JAI 1 i1 1532 BRI T S AH DG B 11 A A o
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RS54, X 2 filk %) mT RV el AR e 3 B AR
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PR I8 11 R B IE 5 R S iK™, PSD-95 /&
N2 fil J B FL 48 o A DX — Fh R AR
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I, PSD-95 1 1k K- 75 AD fE Rk iz Jox Fn g 5
X 44 B 5 A% , 2 B PSD-95 (32 k80 15 AD 3T
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BH, v A 5 971 732 3l B AR ol DR RUA g 3 0 0 e £
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BDNF 1E 4 [ P4 % i R = g — b 2 A
DR F- , "2 Ko 1 28 0 A A7 308 AT 38 4o 28 0 ) PR 285
HEEE/EHY, £AD KT, WL ITHER 2 —
AEE L B AR A 280 2 R e T B A R P
SRl F v/ BIE LA TS 20 740 308 2 S A i o
25 05 i 1Y B 2 P AD I S RE 1A R A% .
BDNF A L i 5 1 156 LI 3 3 74 (phosphoinosit-
ide-3-kinase, PI3K/Akt)Z 1M 51 , PI3K/Akt /&A= )
RN — 2 T AL A0 A5 T I, e mT DAGE e 4
PR Ak, TR S SRR IR S A R IR R
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fid ) AT SRS FH . PISK/AKt R 37 0 205 540
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ment binding protein, CREB) & Akt & #5001 #
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