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HE : BY SWEREERR (AD) DR Wnt 1558580 K& G R XKFREENL, FiE 96 & C57
RIEH g It fo st FRLE, AF40 48 R, 5264 APP/PSI AL F R, o4 1. 3, 5 & 12 Add 44 (e
REEAE S ), #4012 R 5 ST A EF C57 D, ok 1. 3. 5 & 12 Ak 448, £4112 A, iBid Morris K&
ORI HAT S 3 R A A n AL MR, A S RIRBUB LSS D AR A, WS D R R E L, Western blotting 44
M Wnt 155 @B XZE - EAKZE (B —catenin ). HREREEHHE 38 (GSK-3B ) kD X & AT &
@ (Synapsinl ). # 5 X EAkEEG 95 (PSD—95) FikKF, 4580 LI 1. 3.5 & 12 A# R kiR
HORIMIE T G RZ AR (P <0.05); EEBMHRSFRAR AR (P <0.05), E8uAHEEA
whygmm, LmpER Y. ARG ARY XL B, FobEmR AR miessn Lz =, ik
MR TR, SR, 3, 5% 12 AR B —catenin, GSK-3p & & &k KPR ABEAK, Synapsinl &
PSD—-95 & ik K F FRAR KA (P <0.05), ¥4 xt B28 R A #/ % B —catenin, GSK—3p . Synapsini
% PSD—95 & & & A KF AR (P <0.05), £ AD & Wnt 125 i85 B —catenin, GSK—3p & & R ikRKF
T, TS LELXBRETNARAEINERGEAIKTTFTHEMLX, Wne 2585569 K FE T b AD JH2E

T2,
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Expression and significance of Wnt signaling pathway in mice with
Alzheimer's disease*

Fang-fang Chen, Yang Bai, Ping Wang
(Department of Neurology, the Fifth Affiliated Hospital of Xinjiang Medical University,
Urumgqi, Xinjiang 830011, China)

Abstract: Objective To analyze the molecular expression level and significance of Wnt signaling pathway in
mice with Alzheimer's disease (AD). Methods C57 mice were randomly divided into the experimental group and
the control group (n = 48). Animals in the experimental group were APP/PS1 double-transgenic mice and normal
C57 mice in control group. Mice at the age of 1 month, 3 months, 5 months and 12 months (n = 12) were sacrificed.
The learning ability and memory training tests were performed through the Morris water maze. The hippocampus
samples were collected to observe the pathological changes in the hippocampus. Expression levels of Wnt signaling
pathway associated proteins B-catenin, glycogen synthase kinase-3B (GSK-3B), hippocampus synaptophysin and
postsynaptic density protein 95 (PSD-95) were detected by Western blotting. Results The escape latency and the

time for crossing the original platform of were increased along with aging (P < 0.05), which was more dramatic in
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experimental group when compared with those in control group. and they were longer than those of corresponding

mice in the control group (P < 0.05). With the increase of age in the experimental group, decrease of cell amount

and volume, the expand of gap, destruction of granular cells and pyramidal cells, and shorten of the dendrites of

pyramidal cells were getting more obvious (P < 0.05). Expression levels of -catenin, GSK-3 protein, presynaptic

protein Synapsinl and postsynaptic protein PSD-95 in the hippocampus were decreased along with aging in the

experimental group (P < 0.05), which was more obvious when compared with those in control group (P < 0.05).

Conclusions Lowered activation of Wnt signaling pathway in AD mice may promote the pathological progression

of AD.
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M AR R A A 4 AR ZR A /D BRU R L0 R A
Wt 3 B FFIETHE , MBT/R KB (Alzheimer's
disease, AD ) A MLHLIF Wnt 5518 B4 T 1) £k
ARG BRI X B X 58 i 2 75 77 A 5 e i A
T o ARWFSEIE S S W) I HARTY Wt {5 538 BAH G
H B - HEHEM (B —catenin ), WG AT -3 B
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1.1 KIezh4)

IR €57 /N 48 H, g A dbstfE R
YRR R, WTEBERE S5 Hu0 Y SPF R T
T3 BB DGR ] AR EE (70 +£5) %, THIR (25 +
2) Co FrAEAFE TR EAE L b sh ) S e 3 2 B 25
Y AH AR BERIE o
1.2 KK 5L

7 : 25 Marker ( 3¢[E Thermo /A ) ), B —catenin,
GSK-3B #ifAk (FE[E Abcam /A F] ), Synapsinl, PSD-95
Bk (ZEE Santa Cruz 7] ), PVDF JE ( EH Millipore
25w, RIPA 24 . —HiMBR (T EE =KADY
HARWIFEIT ), ECL 206150 & (& Millipore 2 1] ).
XS+ Morris 7K 2B AARFI AT B ([ B2
Be2G T ikl ), s TAES (R E RN 95
23420 F] ), JEM=1200EX FLF 8% ( HASHL T4k
Ktk ), HIKAX CHETEE S — R ),

1.3 SHEFE

96 H C57 /INEBEAL S Ry S0 2 A RREH , F2H
48 H. SEEGH Rl NVERFEEE T HTIASE H (amyloid
precursor protein, APP ) Swedish 28728 ( K595N/M596L. ) Fl

PS1 deltal9 2274519 C57 /MR, VAL (mouse prion
protein, PrP JER R JE B, B APP/PST XU FER /NG
SRR 3 I AR T 2R, 5 i A
B, 12 A RESFRIE . WS/ R 1.
3.5 K 12 i 4 2 (P H IBAbSE ), B 12 Ho X
HEA1MIEHR C57 /MR B4 1.3.5 K 12 Ak 4 41,
B 12 Ho AR 305 & 12 A4 iAS T A%
AR 20, 30, 50 2 60 %
1.4 Morris 7k =il

Morris 7K 2K B 325 F TFEAH L[] 80 S5 20 /)y
FEAT 2% 2 R R AnC Az N gk, 41/
B SERTHEA T K R B S %k 3 . e s H Tk 3
FEAEK I -5 AORHE],  BRREREE IR (3P /N U
FJRET) ) OB IEY 60 s, # >60 s /MR
AR5, WEHSEPEG E, H SR s
60 s, /NREZEETFHTAE, G628 H 6 &
ICICITRRERE ), ST B JE R N R — A~ A K
FRAK R, g/ BB 0L, sk 1 IR
SR JFT- BB AT o B AT B (4 SR A2 R b 3R 3
Morris 7K 2K B H Bl W AL PR 22 58 5¢ il o
1.5 ALK RBEREFENE

PL10% /K ARERRI /NS, SR FHS0UHE 5 i Ak
FE/NER, 3 min PYEREGREUINZA 26 SbrA, 28 0RY)
ARS8 wm) J5, ZHHLHE Jeft, 7E6 Dids
RS T X AR AL
1.6 Western blotting #il] Wnt {5 S 18 EEHH X &
BRIAKFE

Fie R PR BRI ST BB S R, =
HRULHH B L BCA BAGIN 420 2B MR . LAAN i 241
WK HE MR RS, RS 5 98 CAE T
5 min ; B HUE T 80 wg, 12% SDS-PAGE BEKHLIK,
EERE (fE3E 300 mA ) J5, %% 90 min 2 PVDF JE ;
5% WARR IRy & AR R B3 2 h, E—41 (1 = 800)
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B R SR BRAR/NEL Wnt £33l A S R IB K Bt S

4°CiFRe, TBST ¥E% 31K, 10 min/ K, B HAIRRB
Bt (1 : 2000) JF, % THEE 1 he TBST PR 3 1K,
10 min/ X, ECL &G &7EBO b i, L
WZ B -actin HXTIE, Z55 R A Image J A #E1T K
JEI3HT
1.7 Western blotting #&illig 5 X Rl & 5 FRix
[F] b4 VRS HUG 41 2L 1, DL BCA VA£G I 45
2l B —catenin, GSK-3B &M & im. LA M2
AU EAMBERGEWE, ZBRG 5 98 CA2 M
5 min ; BZHEUE T 80 wg, 12% SDS-PAGE BEREH K,
AR A PVDF R, AR5 Synaptophysin 200 mA,
80 min ; PSD-95 45 200 mA, 80 min, FF 300 mA, 40 min ;
5% AR IRy FIRFEIR 135041 2 h, P PR B Y
—40, HbT Synapsin 1 : 400,PSD-95 1 : 300 W& 7K,
TBST ¥ 3 UK, 10 min/ WK, B AEHRE 41 : 5000 )
J&, WIR TR 2 he TBST YV 3 %K, 10 min/ X, ECL
RIGCEF SR CICh TR, LINZ: B —actin A

X8, 25 R A Image J 34T K E 04T
1.8 GitEFHE

BHE AT R SPSS 19.0 S8k TR
BB+ b2 (xxs) R, e T IESHES Mk
55, A4/ Morris KRB HAZE R . Wit 550 1%
AHICEE 11 P 5y X G fih 2 1 R KR B R T 25
53T, P <0.05 2R Gei2E L

2 %HR

Morris 7K & ik 45 R L 4%
SEHYAH 1. 3.5 B 12 /N EEE AR
USROS ) g, 22 A g2 2 (P <0.05),
KB K S 1. 3. 5 K 12 H it/ Bk se v

2.1

INREER: (1=7.270, 7.673. 17.564 F120.025, ¥ P =
0.000) ; XFHAZL 1. 3. 5 K& 12 H /N ke e AR
TR B O & B R 22 5 RS 2E L (P >0.05),
Wk 1,

#F1 Morris KEEMRERILE (n=12, s, x+s)
2051 RS R USRS 5 B )
SEHR A
1 A% 32.10 + 4.97' 22.09 = 2.89'
3 HiE 36.23 +5.34' 2632 +3.41"
5 A% 42.49 + 4.82' 33.56 +2.27"
12 A% 55.47 +4.91' 40.27 +3.20"
FAH 49.684 87.299
PAH 0.000 0.000

XFHEZH
1 A 27.36 + 4.31 13.01 +3.22
3 Ak 28.23+5.12 13.31 £3.02
5 Ak 27.52 534 12.79 + 3.41
12 Ji# 28.08 + 5.96 14.11 £3.20
F1{H 0.079 0.387
P 0.971 0.763

et SRR A B, P <0.05
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F112.287,P =0.021.0.001.0.000 F10.000 ); SZ52H 1.3 . G, e ik, BEEE, RERTER T L
5 % 12 A /NRE RSO G iR IRAA R A 1% HERAIiE R, B DRt WK 1.
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£ = X B . -~
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=T e . s
XHIRLL 12 F /IR SR 1 H /IR TR 12 A /MR
1 IERNAREDLAEFEE (HE 34 x400)
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2.3 Wnt{ESEREXEARIEKFELE

SCH A 1, 305 M 12 A iy /N B B —catenin
GSK-3 B HHAFRBKF- LA, ZRAGIEE L (P<
0.05), MKKFEAL ; SLE /N B —catenin £ 21k
AP %ot B2 [R) % /N BRI (1 =37.967 . 51.882,
68.136 Fl1 124.881, ¥J P =0.000) ; 525 2H /)N Kl GSK-
3B M HRIBACHEXT AL [R] A 18 /N BRI =7.076
0.772. 12.847 F122.578, #J P=0.000) ; XfHE4 1. 3.
5 K 12 A#/INE, B —catenin, GSK-3 B % HFRIAKF
EZR G FEN (P>0.05), W3k 2 filE 2,

F2 WntESEBEEXEARAKFELILER

(n=12, xxs)
205 B —catenin GSK-3
iryﬁﬂ
1 H#% 1.36 + 0.02' 1.02 +0.02'
3 Hiy 1.12+0.02' 0.94 +0.03'
5 A% 0.80 + 0.01" 0.87 +0.02'
12 Ji#% 0.51+0.01" 0.66 + 0.04'
FA4 81.297 346.545
PH 0.000 0.000
X HEZH
1 7 1.67 +0.02 1.13 +£0.05
3 Hi 1.66 +0.03 1.15 £ 0.07
5 A% 1.68 + 0.04 1.14 £ 0.07
12 A 1.65 +0.03 1.13 +0.06
Fig 2.105 0.277
PE 0.113 0.842
T SXHEA R R L, P <0.05
VA%  3H% 5AK 12 Ak

B —catenin | - - - — 45 kD
— — — — 00 K])

2 SCISA/NER Wnt {5 51888 B —catenin,
GSK-3B EAFRIXER

GSK-3B

24 BORXRIRMEIEEBRIEKELILE

SEE A1, 3.5 M 12 i /) B Synapsinl }
PSD-95 FKiA/KF AL, 22 A Geit2# i L (P <0.05),
IR IR FEAG 5 S 56 4 Synapsinl 25 [ 2 15 7K - %58 X%
M ZH [R] A I8 /N BURRAG (1 =12.862., 27.328. 25.219 FlI
37.181, ¥ P =0.000) ; L4/ Nl PSD-95  H KA
IR d5e 5%t HR 21 [R) H % /N BRORBR ARG (1 =9.1917, 18.371,
31.870 £1134.170, 4 P =0.000 ) ; Mixf 8L 1. 3. 5 &
12 A #/NEL Synapsinl . PSD-95 & kK F2E T
Giit#E L (P>0.05), W3 FIA 3.

®3 BEXIMATEEAREKELER

(n=12, X+s)
2051 Synapsinl PSD-95
SEHGA
1 A% 0.80 = 0.05' 0.84 = 0.04'
3 HiE 0.65 + 0.03' 0.70 = 0.04'
5 g 0.53 +0.02' 0.57 £0.03'
12 3% 0.35 +0.03' 0.32+0.04'
F1{H 369.957 411.719
P1E 0.000 0.000
POpIE)
1 A#% 1.09 +0.06 1.01£0.05
3 Hik 1.11 +£0.05 1.00 = 0.04
5 ik 1.06 +0.07 1.03 +0.04
12 Hi# 1.07 £ 0.06 1.03 £ 0.06
F{H 1.616 1.161
Pl 0.199 0.104
et xR R A 8 L, P <0.05
LA 3 A sHE 12 Al
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W77, %5« IR ZRUEERI /N B Wnt 5 538 AR DG ER 119638 B i X

Pl AL, A N R AR S BOE
HBUARIZhREREAS  IC1ZBAT . P, A RERE 20 IE
AD 3 i Dh 28 T B JK A S GE H R R
UTAE R AR A IR v S b 28 i IR A B AE AD A1
FHEAT TR IERR . BISERI Y, AD FUbE izt
TCRIRIFIS , AT NIRRT Ch TR0 2L . 1950,
AL AR 2T, TRIFS S Z MM
R, PFAE T — S nE R TR A,
H1 T 55 SRR 20 ARG 58 A /N SRR BBIR BT
A 19T AR TR R WL, BT AR AU T
PR FE ZRMZTTHIIRE, IS BRm AT
HEJE AN B AD (I —F G, R AT LU,
AD BF AR NAAAE—FD B BRAB AL I LA B0 i
SFEM AN, AR E R AR T
AR T D R LS GE AR/ N B, i R N R
T LR TT AN T A FE S B S BN 2 A8 Pt
T2, 4 AD Bl AR A B

TEH Az LRSS TR T S A 200 1 58 AN 4 32 2
KRR, 25530 B I F] 2 5 20 G A 8T
PRI AN AR/ VSR . o, Wne £ 5l BT
g Sy 28 ke Az i AR R G EEAE . Wnt FE DA — 4
AEAS gt BT & > e MR RO B IEAL S SR BRI, Wne
5 S IE P2 LE WAL IR DR R I, F 45 25 8
% Wnt/ B —catenin 18 #& LA S 21 B A P 18 (26 Wnt/Ca™
R FE Wnt/ B —catenin ZE LI R, A7 T4 LAk
Wnt 73 F 5 4R - Wnt 8 A5 5 24K Frizzled &
FIF1 LRP5/6 455 J5, WS 4H N i DvL 3R, 161k
i Dvl £ F RERS I I HEE 2 SR P 9 GSK-3 B 1 1,
AT A 20 Bt 22 P9 S BY B —catenin 6E 50 0% 1 B A2
IRBEFRAL S P, {2fF B —catenin 7EJISE RS, I
AN EERS ™ ARG Y B —catenin 5 TCF/LEF
B N2 G, WOE T IERREL A iy s, akanim] 7= A
FHRL A A2 800 . TS IR i & 7 B A I i
Wi S E R fE T, A BIIEIESE Wt {5 508
PEAE VAR T T i P 28 O A ok AR PR SCHEFE R, T
1 ZHAO %5 ™ & BAE /N BV e 9 6 S DX Il S e
FIA Frizzled-9 (Wnt 73 T 324K ) EEI A fEiE S
CAT DX 28 TT RN AR [ FUR A 280 A A 5 5
ZEH . INESTROSA 45 "™ W5 R W], Wnt 20116 B
I Ty DR bR IR ORE A = 30K, TR AT R AU o
AR Wt 43 FH9RIK, T BLARTEE SR 240 ) 2
K Wt 53 FZAK Frizzle-1 %, WAL, RIOS %5 ™ F
WFFUESE Wntda 73 Fi4 25 A S S 28 o0 5 fil Y

H, DL RS, Wit (5 Sl B A S
T Th o 28 i A I B N O3 A A i A R
YER . Tk, [ N8 A OB HESE Wit {55 18 #%
Z5REMPIRI KA . R, BSOS R
Wnt {5 518 i AT M 5T 9 B . RN B TRIAEE R e
RSP 2UE . AD SR EIMARAE 51 K2k, ks
OB 1, Wnt 5 500 HSAE T AR S . 3k Mt
R S5 )7 T R A PR, nTid i T A A AT
PG FENTERY Wnt {5538 R A 557 4 1 Bl 2850
A, LARANEE D20 B R RIGYT AD. ETL
Vo "R S Z 2, IR P53 il Caspase-3 1
Z 530 Wt 5 55 a5 5.

ARFFELE R BRI 1. 3. 5 B 12 A/
PERETR O] U ORI AR TR, HAEL
Xof HA 2 ) I E K, B APP/PST XU FE R /NFR2E 2T
ICACIIREW Az 40t [l , SEae2H /N BRUBEE A i34,
B 0% G o RN N A 0 NN 1157 67N < AR T A
20 LS S A A B R I 5 ™ T, A AN AR S 44
Ji, $278 APP/PST WU LD/ R H ek o, 2
AL R E , E—2 Western blotting K0 & 8L, 5256
41, 3,512 A% /N B —catenin, GSK-3B 7
BRI A, Synapsinl K PSD-95 FEik /K
IR, HIA00T BRAT[R) H % /)N BRAR DG 3Rk
K- FEAR, $27R8 AD /B Wt {5 538 % B —catenin,
GSK-3 B KKK TR, TRER B kg Rt
ANEEE AT IRACIIRET A, T DO AR A A
WA, SWR PSS OB, TR IA AT
ALY Wt {5555 FE B AD 3522 201010
KW MR TEE D XY RIE Y R, S AR SR
ZoCARHAL R e DI, S il SR 2 ) AL
DIRIG, DRIE SAALRENE FH AR DA 3 AN ORI T8
filtif ( Synapsinl g fRATEH ), WAk A TRfkE
(PSD-95 M AMFH ) "o AW Wnt {55 18 A
KA K- BT BB S Al 5 25 1 KK F T e
FASE, B Wt {5538 B A 2R 1% FTRE(EE AD e Hig 72,
{5 Wt 538 0 58 i iy ) 2 1 33K 1 LA i AL
il AT A e — PR
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