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NMDA S {Re0E L E T R R EHZE TTAY
Wnt/B-catenin{s = 18 &

> . *
wEw AT FipR' FHI K L Tang Shaojun’ 4 4
(PR 2R 2 2R 0, M 5100065 250 L K22 5256 34 Hos, T 510080; *Department of Neuroscience and Cell Biology,
University of Texas Medical Branch, TX 77555, USA)

WE 2849 Wnt/B-catenin{z T iB A P ARAYZ 2 G RART AT e P KAEE Z 09 BT A
B AEAHEBMAT R R SRER, HSEZRES, 25555 RATES. A TRIINMDAZ K
7 A2 Wnt/B-catenin{Z 5 8 #4649 4 ), 3% S A A 18 A9 C57 1 BAR fe3& F & B A 22 70(E 4K 10 d),
10 pmol/L4 £ B 4h(monosodium glutamate, MSG)#250 pmol/L N-¥F 3£-D- X £ £ B (NMDA)4L 32 45
e, 38 i & G IR PP K R F e R K & AT Wt/B-catenin{z FTiBB5 KA AR T . 4 RAI,
NMDA & 4k 4 & A fEA% GSK-3B 9 SerOMs A BR AL /K- 38 A, 75 MARIP 4], A3 7 B-catenin & 45,
b NAZIG n, wE TR R RGA, X sk 2k E AR 7 NMDA %K 0E 4545 8 Wnt/p-catenindz -5 i@ 3%,

K NMDAZR{R; Wnt/B-cateninfs 5 il i iU TR; =140

Wtsje — 70 W RSO 8 1, 5 AH B 1Y) 32 44
S EBOE MM NE TIALT o AR S RO T
B-catenin, Wnt{i5 51 # 73 4 M T+ B-catenin #) 22 4L
T8 2% AR T~ B-catenin [ JE 22 gL i U2, AEZ8
R, WntsPL {4 Frizzed(Fz) 52 R A 3 i 11
M £ 1 -5/6(low-density lipoprotein receptor-related
protein-5/6, LRP-5/6)45 &, i DVL(dishevelled, DVL)
T WEGI DVLANHIEE -5 B 3p(GSK-3) i
M, WA 4075 GSK-3B. Axin. B-cateninfll & fi795d 5L A
11125 11 (adenomatous polyposis coli, APC)[¥)E &4 .
Wit A 5 Frizzed 2 AR 25 G0, B-cateninf GSK-3Bf%
Ak, Wl TR R AR R AR . Wt GSK-3B1)
TEPENG , B-catenindt i it AR E I AR e RS,
R N NIAZ, 5 TAH MR Ak E 3 5 PR (Tef/Lef)
454, A s WntEEE DA [ 4 5

TEHRXANE RS, Wntf5 5 18 B Re i (2 HE AP £ T
(RIS ), BSAERS, S T AT R () 5 7 1
WntZ M5 Sl K B, G WatiR 1. Fz%
. GSK-3BA B-catenint A ) - EE B 73, #lHE 2
AB(Amyloid-B) A 48 5 Pk 1) 7= A2 R JR ¢ 2K G
Ji (Alzheimer’s disease, AD)[{)Jp FLiL 2. ADzhY)
B PPz o rh Watf5 5K % , o 8% 1 GSK-3BI
T, BRI A B-catenindg E AL KT, 52 41
AP T U Wnt3asd 5 LI Wt Ak, 455 Fz
ZAK, I GSK-3BiE 1, SRARAH I N 1) B-catenin, ¥

5 WntZ M5 Sl e P Bl A SOk, Sl 3
FETBUH) Wnt3afi 510 B 0 ik N-FH AL -D- R A& 24 1R 52 14
(N-methyl-D-aspartic acid receptor, NMDAR)AJ LLifi ¥
WS AIZ TG LTPMY . B RAE N Rk & R SE
e M T, WO A 2R 52 44 (glutamic acid receptor,
GluR), il & NMDASZ 4K, - FA R filiG 5,
TP B S ] B - IR SR RN, (LTP) I
KR % N, (LTD)! 13§l 22 B2 5 5
TAIAEBR D RE IS, (RN TR E R ARG R
S A AT Y WintZ2 MU Sl g, BARHLEIEA
A ATREIRAT T4 2R (monosodium glutamate,
MSG) J NMDA BT B ACH: 77 2 S A & T I A 2 1R
AR, WEE Wntf 5 38 2 11 20 R B 1 100 288 A gk T 4R
I Wnt2e SLIE 3 RS AL R BL T .

1 BT

1.1 #4#

1.1.1 =334 4218 d C57 BL/6J/M, SPF4%,
FH AP L R 22 S S PR AL, S s AR A
F 5 SCXK(#)2009-0011 .,

112 EZiX#%  NMDA. MSG. % %%

Wk H 3 2011-09-29 #6532 H: 2012-01-04

[l AR A4 (No.30873457) R A4 BRI (No.2010B050700019,
No.2010B060500016) % B 11 H
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(poly-D-lysine, PLL)F D-2-Amino-5-Phospho-nopen-
tanoic acid(D-APV)#J 4 Sigma /s & 7= i ; 4RI R
FIDMEM. B27. 4Bt Neurobasal Medium,
HBSS#) Gibeo 2 1] 77 il ; ifi /I IL¥% FBSIE 2 PAAZY
#]; PVDFJiE iy Millipore A &) 2 ih; ECLiR 5| £ 4 Pierce
A FE] 7, DAPIE H 25 2 K 3wl 5 Trizolik 7). Prime-
Script RTiX 71 #. Real-time PCRiAF| & 51435 4
TaKaRay~ i

LI3 4k PRETORE R ARG S H(MAP-2, Mil-
lipore 2 7)), B-catenin . i FEHTAA(CST A 1)), p-GSK -3(Ser9
T IRAY ) B v B4 4 (Santa Cruz/A ] ), GAPDHER T[4t
A(Santa Cruz/A &), HRPARIC I L EH T/l (Pierce A /),
FITCHRCI L5/ il (Millipore 2 7] ), Rhodaminefic
FIL AP Millipore A 7).

1.14 £ZME  COR;FE4(EE EThermo s 1)),
7¢I AR B AH 22 B BE (H AROlympus /A #), Wt L
FE U (18 [ Carl Zeiss /A 1), L i 25 0o WL (72
FE|Eppendorf/A w), & [ 5T HL ¥k R4 B 3R 48(3% [ Bio
Rad /A i), 9658 S PCRAY (3 [H Bio Rad A 7).

1.2 7%

12,1 BRRIEFEEMNZ A HB HIZAY
SPFZJ; 418 d C57 BL/6J/INER,, £ Tk BRI i W 53 4k A,
RS 2, DU R IR T R SR I . e
G TG B, B DR, 202 R Bz 22, 08 I
B SUE T 5E R HBSS RS FR M, BTIREZ 1 mm?,
0.25%/B#37 °C 44,8 min, FBSZ 1F 31 441 min, 7% I
o MIANZI106% 20 2R AR IRTHBS S FT 1l B 40 Jid
W, B L3, 800 r/min.005 min. JH454510% FBSH
DMEM & 41 i, %0, LLSx10%/FL I % 5 B 112
UM Ry, 124 TISE 120 pg/mL ¥ PLL AL it
W, TCHAIEVE R T d1uBef2 hig, S
1 77 FNeurobasal Medium, H WP 5 H2% B27, 1%%4
SN . WSS, BF3 dEE 1255574, 5595 3010 d.
122 MSGANMDA&L 2 B AX 3 i B AT 42 7,
FEFR10 dif Bz A2 S0 10 pmol/L MSGZ3 il A 20, 2, 5,
10, 20, 40, 60, 90 minE;50 pmol/L NMDA 4} 5| 4LFH0,
5,15,30, 60 min LA 252K . 0 T BHINMDA 52
4, A8 FINMDA 32 /& 4011 751 100 pmol/L D-APV il k&
Pz 425 5630 min, 7510 pmol/L MSG &b 1 41 i
20 min.,

123 @miekzRAFEE AMEF T PLLA
A0 f, BT 24452 2110 do A fLAREE S, 4%

S FIEEE 2 30 min, PBSYES minx3¢K. 0.1% Triton

%405 min, PBSYES minx37. 1% BSA/PBS 3 i &t
B11 h, —Hi(MAP-2, 1:200; B-catenin, 1:200)5 i i &
2 hal#4 °Cid &, PBSYES minx3¢X. Rhodaminebr it
(R 1L P4 (1:500) M1 FITCHRL I LU -4t/ B (1:500)
PRI E 1 h, PBSPES minx37X. FH5 pug/mL DAPI
Lt bric 40 %, PBSYES minx3 7K, WO LR A B
BRI
124 &8 %95 5Pid (Westem blot) 4l it Fise 2 )i,
F2xSDS_FAE G B 40 30 min, W HEF1.5 mLEg
L5100 °CAZE 10 min, 4 °CrEd 12 000 t/min 025 min,
20 *CLRAF A HLVK . 40 pgt FFF 4T SDS-
PAGE#E fvk , ¥4 85 (14 2 PVDF R, i 5%/ i
A=y A A2 hy SRS 43 Sl A8 AR T A4 (B-catenin,
1:1 000; p-GSK-3, 1:1 000; GAPDH, 1:1 000) 4 °Cl5 & it
4, TBST(20 mmol/L Tris-HC1 pH 7.5; 0.15 mmol/L NaCl;
0.1% Tween 20)¥E9E 37K, £4X 10 min. ¥ PVDFJ LY
HRPFRC A 20N SRPUA (1:10 000) %3809 5 1.5 h,
TBSTE V3V, K10 min. ECLRF W0, X6
RS
125 #XZFPCR K H TrizolZ: 44 M # 4F F
7 #EEUAH i ARNA . ] PrimeScript RTiR 57 & f #%
S HeDNA. T4 i CyclinD 1 F1GAPDH mRNA
11514994 i TaKaRa”y @ 1% 11(CyclinD1: 5°-AAT CGT
GGC CAC CTG GAT G-3’ fl15°-CTT CAA GGG CTC
CAG GGA CA-3’; GAPDH: 5’-TGT GTC CGT CGT
GGA TCT GA-3’fl15°-TTG CTG TTG AAG TCG CAG
GAG-3’). HISYBR Premix Ex Tag™ PCRi& 71 £ i
FTPCRI N o J )W 45 o J i iAReal-time PCRIF) 4™ 14
2k FREh AR th 25 . LLGAPDH } 28 FL 1, A I AH
SE 1 IACT VL4381 H BIFER CyelinD 1) ik 5 .
126 %itFa4r  H Quantity Onedy Hr 4 fHdEAT
S EIR 3T o BT £ 434 H means+SED
1, HISPSS16.03K A AT G vl 27 Ab B, K FH 5 DA 3%
77 743 M1 (One-way ANOVA) & LSDK . FEAN 256
3R LL |, P<O.05TAH 2R Gk o

2 #R
2.1 C57 BL/6J/NRRIKIEF K EHEZ TR W E
MEE

MAP-2 4 2 Ui e MU R B 1, e 57
IETARZE ORI SEUS, W] ] T e 2 e A .
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C57 BL/6J/)N f JGARKE 357 J2 5 8 o0 90 & Ja e ph T
245 AN IS FE A0 d, £E5OE WAEL N, AT LA %2
FI R0 T H190% 1) 41 H BE 1% W MAP-2 9% €4, Hig A4 il A

(A)

RECHE ML, A7 W R AOE S, etk Mol
AL M, A0 240 M AR 10f B B 2 A, AT A
2 (1), R 7> BEE TR IR 2 SLA AT 15 S50 K

A: FIRIE(20%); B: JHMAP-2 L (4 55 B 41 28 04T £, 20%).

A: natural light (20x); B: neurons were identified with MAP-2 (red, 20x).

Bl #EF10dRERERHET

Fig.1 Primary cultured cortical neurons for 10 days

2.2 MSG_Lii##42 jtp-cateninZE H IR IE

RN RGE R, B R & T ZL ) et
2030 T, T Tk A SR B2 A I AR R Y S g T

Dy fig LA S 4l A5 5 4% 360517 Chen® % 31,

SR TR D), Refig il B T RS E R %
PRI A R 40 28 70 B8 JBCWnt3a, 8 81K 1) i 498 7 2 o
LTP. FATHEHI10 pmol/L MSGHRI L 14 41 15 7710 d
(KSR AR B 2 40 2 6, AE FH IR 13]0~90 min, %Uﬁﬁwest—
ern blot# Ml B-catenin, % & & I, MSGHE R IE -1/
B-catenin/KF-, 7£10, 20, 40 mink [A] 5 B-catenin 1) 1
I EA B PR L(L.6f5)(E12, n=3, **P<0.01), bl )5
2218 FRAIC, 1190 minih FEAK L B SLAK T
2.3 MSGiBid & NMDA 5 {/k £ a4 B A -catenin
ERNRER

H TR RS2 AR T B RSB AR 5 2%, T AE ot
TG PR S B AN S g Bl v, ANMDA B2 44 1) 4 H
B, o T8 FIRMSGXTB-catenin £ [ 1) F
252 HNMDARZ AR 1)/ 5, FATTHINMDA A2 {4
Sk 300 41 771100 pmol/L D-APV i 4b B 1 £5 76 44
330 min, 410 umol/L MSGALFE4H 20 min. 45
FRIT = (1) B-catenin® 1 /KB L R T, Y
D-APVH W TMSG4| i [¥)B-catenin I (&3, n=3,
##Pp<(.01, #P<0.01).

10 pmol/L MSG 0 2 5 10 20 40 60 90 min
Prcatenin | se— DD G G G w

GAPDH il Saes @S Gue eme b Sup ==

180 +

160 -~

140

120

100 +

80

60 A

Relative B-catenin/GAPDH(%)

40 A

20 A

0 A
MSG 0 2 5 10 20 40 60 90 min

JH10 pmol/L MSG4)HIALBEREF210 dif) 2 E £ T80, 2, 5, 10, 20, 40,
60, 90 min, #| Fif Western blot{#lll B-catenin % (4 & 15w 1481k . BT 5
HAE 94 R ymeans+SEM, n=3, **P<0.01 5% JRALAH LL. .

Western blot analysis of -catenin protein in cortical neurons (DIV 10
days) treated with 10 pmol/L MSG for 0, 2, 5, 10, 2, 40, 60, 90 min,
respectively. Data were expressed as means+SEM, n=3, **P<0.01 vs
control (0 min).

E2 MSG_Lif Rk B4 Th-cateninE H B KX

Fig.2 MSG up-regulated B-catenin protein in cortical neurons
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100 pmol/L D-APV o + S +
10 pmol/L MSG - - + +

B-catenin

GAPDH

180 7 Hok ##
L1

160 |

140 4

1204
100 4

Relative B-catenin/GAPDH(%)

JH100 pmol/L D-APVALEE 7 411255630 min, $5/710 umol/L MSG 20 min,
) I Western blotks: il B-catenin i [1 435 = 1484k T AT Bm 8% R
Jymeans+SEM, n=3, **P<0.01 5 X R A1AH L, #P<0.01 5MSGAHLL .
Western blot analysis of B-catenin protein in cortical neurons pretreated
with 100pumol/L D-APV for 30min before 10 pumol/L MSG 20 min ad-
ministration. Data were expressed as meanstSEM, n=3, **P<0.01 vs
control, #P<0.01 vs MSG.
El3 D-APV [HE TMSG3|#2HIB-catenin L ifF
Fig.3 D-APYV blocking-up the B-catenin up-regulation
caused by MSG

(A)
50 pmol/L NMDA 0 5 15 30 60min
B-catenin e——— ————————

R et

kK

1404 I I I
1204
1004
804
60
404
20

04
NMDA 0 5 15 30

Relative B-catenin/GAPDH(%)

60 (min)

2.4 NMDAE ¥ Wnt42 8% §& iy p-GSK-3pFn
p-catenin

kg LB, MSG I i B-catenin () 1F H & il it
WUSNMDASZ AR, Rk RS — 45, AT EH#
i FINMDAKLBEAPZE I, MEE AT AT LA 2[RI 1K 45
Ho JT50 pmol/L NMDAAL #1245 7040 Jf10~60 min, 7]
L NMDA GE % 38 in 4 Jo i) B-catenin £ [, £F 30 minff
A EE RS N 21 1445 (KI4A, n=3, **P<0.01).

GSK-3B24 i 717 B-catenin[F fift 1) Ly 1, 3 1
Ser9A7. i) W IR Ak K P A ILGSK-3B I 0 5 5. £
IR RN AL B AT, R IINMDAAES, 15 minfhf 3
AJ LA 3 InGSK-3B11) Ser9 7 4 1R At /K - (1814B, n=3,
**P<0.01), & WINMDA 1] {f FH{i GSK-3B’k 2 % 1,
MM 2K 2 4545 B-catenin [T BE 77 o
2.5 NMDA 5 {3 (& i p-catenin i N\ 40 A%

Wit £ U5 5 10 B AE R, 75 2L B-cateninidt A 4]
A% W 5 B BE R L sk O 1 FST NMDA SZ A4 3%
TE AT B-catenindZ F A7 (152, FeAT @ OB LR AR
WABEIAT T M e OGS . KSR, K&
NMDAXCFE R TCA i, BT B-cateninR AR %
(&l scAnfE 5d, #ikFrfiR), 14850 pmol/L NMDAXL#
FIZE 015 minf5, 7] VLA 5T B-cateningik b, 1740 il
1% P B-catenin Bl 2 3 (& SgF1 Pl Sh, 73k 7).

B)
SOumo/LNMDA 0 5 15 30  60min
P-GSK-3 3

Relative p-GSK-33/GAPDH (%)
]
<)

0

NMDA 0 5 15 30 60 (min)

FH50 pmol/L NMDA 43 il kb B J5i AR5 75 10 dff 2 #2270, 5, 15, 30, 60 min, Western blotf il 5 |1 B-catenin(A) Fip-GSK-3p(Ser9)(B). FT 4 £i#i

W 7r ymeans+SEM, n=3, **P<0.01, 5%} A1 FHLL .

Western blot analysis of the proteins B-catenin (A) and p-GSK-3f (Ser9) (B) in primary cortical neurons (DIV 10 days) treated with 50 umol/L NMDA
for 0, 5, 15, 30, 60 min, respectively. Data were expressed as means=SEM, n=3, **P<0.01 vs control (0 min).
El4 NMDA tifp-GSK-3p(Ser9)Fip-cateninZE [ #) 3K i&
Fig4 NMDA up-regulated p-GSK-3p(Ser9) and p-catenin proteins
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MAP2 DAPI

Control

20 pm
i

50 pmol/L
NMDA
15 min

20 pm
—

e f

B-catenin Merge

20 um \ 20 pm \ 20 um
— — —

g h

FHOE R A BB B AR IR10 dif) L B TTHAT T 9 a S0 . a~d: WAT R #HEE T, e~h: 50 pmol/L NMDAXAL#E15 min. ae:
MAP-2, £1.{4; b,f: DAPI, ¥ {4; c,g: P-catenin, £{%; d,h: &7f. Fr/N=20 um.
Immunofluorescence of MAP-2 and B-catenin in cortical neurons using laser confocal microscope. a~d: untreated cells; e~h: treated cells with 50 pmol/L
NMDA for 15 min. a,e: MAP2, red; b,f: DAPI, blue; c,g: B-catenin, green; d,h: merge. Bar=20 pm.

E5 NMDAZ{Ki#iE (@ p-catenini N2 4%

Fig.5 NMDA receptor activation caused an increase of intracellular p-catenin

2.6 NMDAS R E R IFWNtE S B T e
CyclinDIHIFRiE
IR R, NMDASZ ARSI 2F B-catenin

350 7 ok
300 A
250 4 *
200
150 -+

100 -+

CyclinD1 mRNA(% of control)

50 A

0 15 30 60
Time(min)
et 52 7 RT-PCRELMN CyclinDI{) mRNAZKIE /K-, FH 50 pmol/L NMDA
Sy SIARER R JEA£ETE1S, 30, 60 minj, CyclinDI mRNATRE I FHFE .
AT Ed 4R Ameans=SEM, n=3, 500 fEZL LEA+#P<0.01,%P<0.05,
The mRNA levels of CyclinD1 detected by quantitative real-time RT-PCR.
The results showed a rapid and sustained increased in CyclinDI mRNA
in primary cortical neurons (DIV 10 days) after treated with 50 pmol/L
NMDA for 15, 30, 60 min in time dependent manner. Data were expressed
as means+SEM, n=3, *P<0.05, **P<0.01 vs control (0 min).
E6 NMDAZKHE LIFCyclinDIERE R Fik
Fig.6 NMDA receptor activation up-regulated CyclinD1

HWEANGIMIRZ, b T k25T B-cateninidf AN 41 fit% 2
Ji o Wit U 3 i PR RE PR Ak R 5 i, P 13t
Real-time RT-PCRI¥JSEZEGATIN T H#UIELK CyelinDI . 1
K617, 1150 umol/L NMDA 4b FEA#128 Te41 i 15, 30,
60 min, CyclinDI[FJmRNA[1)FIE V- 14, 3t
— U] TNMDASZ AT T WntZe /5 510 2% .

3 e

CABFFTR W, 5 B AT DA ki T ph 2 oo
eI Wnt3a, 52540 i A 1) B-catenin™®, FHKTNMDA
AR R LA o B T I Wnt3aks 5 A
FEA RN, AT HIMSG H 0% M 42 0 NMDA %2
A, AT LLSE 41 i N B-catenin (1) 7K 1, D-APVRy
BH WINMDASZ & 2 J&, b T [ B-cateninth # #1 1«
LA FHNMD A H 52 At 5 A R R B 280CR, Be
B4 i N B-catenin ] R A .

AR H, 755 i 2 51 [NMDASZ 44 4K
JEIGLTP R GSK-3BIRIE M2 A I 1Y), M7ELTD
Hh, GSK-3B IR 1 A2 Y 5 1Y), 3R FINMDASZ /40
T 71 R IGSK-3 B35 PRk 4 i ] BRSO Wnt{5 510 2%
AT FTAE 52, ZENMDAKD 2 179 /) Bz 2 4600



82 P 55 NMDASZ AR 36 A0 115 B AR B2 2 48 70 1 Wt/ B-catenin 5 1 255

I WL I GSK-3BIRTE VA, 2Kk 25 T 44 B-catenin(1)
fie 77, BELIT T B-catenin{y GSK-3 B [ 14 11 2 1 ik 442
fift, AT f B-catenin 41 i P Ao I SR A

Wnt£8 S5 5 3 5 1) 5 2834 15 A& B-cateninidt A
N MuAZ, STet/Lefsh 45 )3 ) H LR L 524, 18
BE— DT, AT 52 2 AR R IR 10 e R ph
JCHTE A IRINMDA 52 44 3 3041 Jifd A 1) B-catenin 22 4
Ji, RTINS N A A, JEE— 2 s 3L
FUFAEA] CyelinD1 365, TGS Wnt/B-cateninZ:
WA TS, HIg L TR H CyclinD1 ) mRNA
FUR B — @ B &, A I 2 75 2 — 2 I R], PRk
CyclinD1 [FImRNA [FJH4 I3 4 Ll B-catenin A% i — L&,
M b s BRI R I o) J LT — 3, v RESE R Y
IS 1A] 254 50 pmol/L NMDAALFH 5 ANE] 15 min
ZHILT, ARSI S5 R h &ALk, HLRAAR
N IH) 5C R 7 B — R

BRAMRIE AN R G 2 Ty PRI R,
Tk 5 % Ml 52 A TR 285 5 R YT S RS B, A 8l 1
T BRI R] B PERO2 . NMDASZ 4 it 45 2 I 52 47k 11
— PR T RUAR, Tz A T S R R SR A, 2
2 20 ST A O EE B 4R R ), NMDA
B2 AR S| 1R 5 Ml 3% 2 fit 6% 38 L 1 Y Wntifiy 52 g pf
2 U S0 oy SCRI S fd mT BB PO RIS AR s T
NMDA 52 14 [ 35 4k, G5 1% 1 17 Wnt/B-catenin{5 5 18 i,
IR EEfEWnt/B-catenin{5 5 PR . IRAERIBT /R K
IR PORE S5 28 RGP AT WL AR A
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NMDA Receptor Activation Regulates Wnt/B-catenin Signaling Pathway in

Primary Cortical Neurons

Peng Yanxi', Wan Xianzi', Li Yichen', Li Shasha', Zhang Wei?, Tang Shaojun®, Zhong Ling'*
('School of Pharmaceutical Sciences, Sun Yat-sen University, Guangzhou 510006, China;
*Center of Experiment Animal, Sun Yat-sen University, Guangzhou 510080, China;*Department of Neuroscience and Cell Biology,
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Abstract  Wnt signaling has a key role in regulation of synaptic formation and function in the brain. Gluta-
mate, which is the mainly excitatory transmitter, binds the glutamic acid receptor to regulate the activity of many
signaling pathways. To determine the effect of NMDA receptor activation on Wnt/B-catenin signaling, primary
cortical C57 mouse neurons were treated with 10 umol/L MSG and 50 pmol/L NMDA and the components of Wnt/
B-catenin signaling were analyzed by Western blot or immunofluorescent experiments. We found that NMDA recep-
tor activation not only increased the p-Ser9-GSK-3p to inhibit its activity but also caused an increase of intracellu-
lar B-catenin and induced its translocation into nuclei, thereby up-regulated the downstream gene expression. These
results suggest that NMDA receptors activation up-regulates Wnt/B-catenin signaling in primary cortical cultured
neurons.
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