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Research advances in the Wnt/B—catenin signaling pathway in

neuronal degeneration in Alzheimer’s Disease
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[ Abstract]Objective ; Alzheimer’s disease (AD) is the most common type of dementia in the elderly,but its pathogenesis is complex
and remains unclear. The most common neuropathological features of AD include amyloid B—protein(AR) deposition, neurofibrillary
tangles due to hyperphosphorylation of Tau protein,and the activation of brain neuroinflammation, with neuronal injury and impaired
learning and memory abilities. A growing number of studies have shown that the Wnt/B—catenin signaling pathway plays an important
role in neurodegenerative disorders,especially in AD. This article reviews the related literature to clarify the association of the Wnt/
B-catenin signaling pathway with the pathogenesis of AD,AB deposition, Tau protein,and neuroinflammation and related mechanism.
Methods : The articles on the association of the Wnt/B—catenin signaling pathway with AD, AR neurotoxicity, Tau protein phosphoryla—
tion, and neuroinflammation, published in China and foreign countries, were reviewed. Results ; Studies showed that the Wnt/B—catenin
signaling pathway was involved in the development and progression of AD. The activation of this pathway inhibited AR deposition, hy—
perphosphorylation of Tau protein,and neuroinflammation,and on the contrary,it promoted the formation and aggregation of Af,the
phosphorylation of Tau protein, and the development of neuroinflammation. Conclusion ; This article reviews the importance of the
Wnt/B—catenin signaling pathway in the pathogenesis of AD and provides a theoretical basis for the research on the pathogenesis of
AD. It is pointed out that activation of the Wnt/B—catenin signaling pathway may be used as a potential target for the treatment of AD.

[Key words]Wnt/B—catenin signaling pathway ; Alzheimer’s disease;amyloid B—protein;Tau protein; neuroinflammation

B K 3 #R95 (Alzheimer’ s disease, AD) & AZEAT PR IA SRR ZE TR 1 PR 2 B A LA 2% D7 T RE ) B R R
SR REDRIR EL 2 RG-S SRR ) Ao 22 AR MR | S B UL JEIEL AT TS F B, BEAE A BRI BN B8 i AL
Jil, AD SBE BAFRE 20 2 TR W] B TER RS F (amy-

INGT L ke . o v . N \ >
BB NGB 4 4R ,Emall;ﬂpenojuanxul984@163.00111, loid—beta eptide,AB)ﬁgEﬁ?R*ﬂ\Tau TE 1t BERE R AL L K b
R T IR F IR IR AR BT R P h 504 e N . . "o ,
PRI IR 89 AP 55 L3 95 LRI VB S AD KA (0 T BLRG L, LA S0k

BESTH: B R AAAF ALK A (%% .81603404) . ZIuHR A SE P R AD BB 2R 20 RE ) T R

L HABN I RER GRS, T AD ALl 4, 325 AR



— 420 —

BERERKZFIR 2019 £5 44 55 4 5 ( Journal of Chongging Medical University 2019.Vol.44 No.4 )

eI

Wnt2Z 5k & WEEES 5T GRS
KA HHERGEE AR T 2 SRS T 2 M A5 45 1
RAE T EEIE R, Hoh 2 ) Wy B R FF
518 % (canonical Wnt/B—catenin)/EH N 12 , 58 B,
Wnt/B-catenin {5 518 I 5 Z Pl 28 R GBI 0 &AL LR R
0 Hor Wnt/B—catenin {5 Sl B W 55 U LIS AD 1%k
TR IN YN, BT Wnv/B-catenin {5 5l #% 5 AD &% |
AB FEE Tau 25 1 M AN ZESRE MY G R FHTIE Bk R TE5A

1 Wnt/B-catenin {5 518 B HIZH RY

Wnt/B—catenin i 2 — 5w AR SF 15 @ 1, Wt 2R
Fio Wnt {5 5l R G E H 1 Wt 8 8 T Wt B
FIRH—F AR 500, MRS Wt f5 58 309775,
Wnt {55840 R 3 Pl 35 . 28 LAY Wit (canonical Wnt /8-
catenin ) 5538 | 50 ST AN A Y A9 RF A2 LD s Wint—PCP
(Wnt=planar cell polarity) {5 518 [, 2R MME 200 &
HE; Wnt—Ca> {5538 1%, 1057 RN A P 55 25 - ORI, FY
KL, Wnt/B-catenin {5518 J7E A2 R 58 (central nervous
system, CNS) T & 5M&HESMEMMBE S . [N, RZ5HF
IR KE Wnt/B —catenin {553 [ -5 0 2038 17 M0 0 HUE:
AD FHICHE . £E Wnt/B—catenin {5538 #H , e 2 H 3 F
TIE Wnt 85 1, e oy B RO B-ERE (-
catenin ) .

Y Wnt 2 HARFFERS , Wnt/B—catenin AR . JEH
B9S2 4885 Axin . adenomatouspolyposiscoli( APC) DL & 2 Fifk
M - B8 DA BB 4R 3B (glycogen synthase kinase—3B, GSK -
3B) I 1 B BE 5 11 I T (caseinkinasel , CK1) JE iU 3R 52 &
Wy, AT 19 B—catenin [WHFFRIL, BERRILIY) B—catenin Fifi
JEWZ AT 10 AR I A il Wnt/B-catenin i&
(Eal TN

Y Wnt & I FFAERT, Wot/B—catenin A2 B EE , Wit 5
20 2 T 24K (Frizzled ) FEH B 32 AR —(IR4% FE AR 2R 1 52 A4 AR
KA 1 (low—density lipoprotein receptor related protein, LRP5/
6) &5, HE— L HUSLE H (dishevelled, Dvl 2 Dsh) 4 T
AR5 Axin 4545, R APC/Axin/GSK-3/CK1 JE 1
M AR, TG B—catenin I BERRAL , T2E B-
catenin'®, B—catenin # A 20 142 I 5 5 5% 1§ (lymphoid
enhancer—binding factor 1,LEF1)/T UK+ (T cell factor,
TCF) 545, 51 Wnt SURERIRFE 5%, 2 500k 4K &
FULIMEAET S,

2 Wnt/B—catenin {5 S1BEES AD
Wnt/B—catenin {7 Si& N FHIMZ RGN LT SLMIE

IR ARSI 22 R G DI REAR R B OCTERAY , FEARIFAY AD
SRR T A B Wnt 75 3240 sl gl iRl e, £ AD B

KIirh &% P Wnt/B—catenin 15 Tl F2 9N , B—catenin 7K
IR, GSK=3B KF-Thim, 3 AB Kt LR, S B AD k&
sl e A AR E -1 (presenilin-1, PS—1) AR I Z Gk
TR AD BRI B-catenin FFEMEHE N0,

Wl AR ET L i,ﬁ‘ Frided  WnUEEUFAE, BEOE :}ﬁ‘smmm
: i R =R
r N7 L
R

Toc @ i

S i

0 o

7/ o

0 o (. O powme — poman

E 1 Wnt/B —catenin 1= 2& %

AASCSZIG IR e B, A1 AZ B8, 28 08 P9 i S5 4 T A3 e
1 Wnt/B—catenin 3& 12 SCIX AD /N B i 2 (R 3P TR, 2L
Hr g e Ing R S b AR S UL Tau 2
F 0 EERRER AL U5 2T 5t KA i 52 ) Wnt/B-catenin iR4%
Y T L 1) Ao 2R R 1] AR, 2R EGE
U Wit @48 W Wnt3a Fll B—catenin )33k & FE #4901
PEHIM, RV UE SR HI I 25 B0 AD K BURN Wt/
B—catenin &7 AT B I o0 FL I 24 2L AR E R,

RS 4 AR W] Wat/B—catenin {755 R AETE AD 1)
KR A S E A

3 Wnt/B-catenin S S1@K S AR HZSFMH

MR GE AR AR5 2 AD AR CHE . AR FEIARDY
TEAPIREAEIE A ABL-40 Fl AB1-42, Hirh AB1-42 Fdk
R, RN AR R T B-TEMHERT A 1 (B-amyloid pre—
cursor protein, APP) {24 o= ad #2573 Fh/r il , B o—
O3 UL B~ U B o WA R VAR a3 I B A AR 21
BN KA APP DA AR JE R, 1T B3 MAREA -3 AT
TRt AR TR, FE AR TR 7T, 5 K B (insulin
degrading enzyme , IDE) Fl1 ' [k £ 25 5% 5L 5 f# B (neprilysin
NEP) & I B2 2 AR A=,

TE AD (B K sh sl AR A=A WA LA S HoA 2
BEENS Wnt/B-catenin {E5mEEAE X, Tapia Rojas SEIFSE
R Wnt/B—catenin {55 THREFEAT, 120 TgAD /MR LA IE#
B A RN GO T rf AB1-42 7= LR AR 22 AE B AOK -4
il Wnt/B—catenin A [ RE 0] LUEANANIE N AR1-40 FIARI-
42 &, 2R AR W I H W 85 5 1A R
2RSS S FHIE Wnt/B—catenin {5518 TR AL, P I R A
ZA55%, Liu 55 RIUAE LRP6 SEP B AD /N USRI AR
A2 RUT AD /Y EALE S Wt {55 D RERE A 56,
pin Wnt/B—catenin {E5 % LABR a5 GSK-383 &s [o4 fi



BERERKZEFIR 2019 £5 44 55 4 H1 ( Journal of Chongqing Medical University 2019.Vol.44 No.4 )

— 421 —

B—catenin 5 AN AN FEMER, W], B N TTAR Y A ST
DL 3 9 Dickkopf 1 (DKK1) Y 2 345 HE 107 40 ) Wot/p -
catenin 7 Il , b0 P EAB WG FREAFEAT, INEE AB (1
DOBL, Wb &2, N AD R, [z, A Wnt3a S5 00E
Wnt/B—catenin {5538 BN 7T IR HERGA AR (9TE R , FHIEAR
AR AR, 7E N2a 4HI T Wit S8R 30 IR AT LA
AR HE B-catenin 15 TCF4 45 & JF i S0l B—4 WA (B -
secretase or beta—site APP—cleaving enzyme , BACE) =ik, [
Ik AR M EER AN, FHZ4 (AN ) 3] Wnt 38 56 04 570842
T GSK-3B 11k, B4I% Wnt/B—catenin 18 #§HL 0] LAZEM# AR XF
KRB TCE AR A0 0572, iz 3l n] DL I Wnu/B-
catenin {5538 B, FEAE AD /NG T AR & B A AR BEAL
I, SEZE AD JRAEP, 7E APP/taw/PST /USRS R 453 P61 T
AL3E T B—catenin £ & S AH] GSK-3B 1% M:, 12> APP
(240 Ko AR A B, B B AR B E TR, K Te b4
ST ORI KRR I RN RR AN S AR R BT AR MR
YERL AR TP ERS Wint/B—catenin 5518 2 YA OERT ) 4445
P2 I Y AT TR T SN TR A L T e B Wint
RS AR 3 P2 20 A 47525,

IR, Wnt/B-catenin {5 5 %5 AR AU
TR B VIR DG, Wt 15538 B DI RE 57 7 23 L #F AB 197
Az TR AR X ] LI Wnt/B—catenin 15 518 B A HEM 4 1%
PR,

4  Wnt/B-catenin {5 5@ &S Tau T BRIBEERL

AD I B BERRAE 2 — S A 2 TT AT 4E S 4G (neutofib—
rillary tangle,NFT) , i # £ JCEF 2 45 32 202 ph i FE R 1k
Y 3% A0 56 25 I (microtubule—associated protein, MAP) £H ¥, ,
Tau & R E R G H & RS MM CER . EWm
Tau £ FIAL T — MR L 5 2B AL AP APIR S, S5 30E
S TE U, 073 0 80 0 20 B i 2R i AR
—H. Tau & H AP HRRS WA T, 2 EERERR LAY Tau 2>
REIETIIRE, B0 R 7 AL YRR E, | 8 Wi 240
i,

FE Tau HABERRILH R ARZE , ELIFY Tau 1R
P PR 9 AR 5 | HC e o A gl B P O T PR 3G 58 Tau
AR B A A T AR ) Fr) ol R A ek AN ) oz i A
BERRALE, Forh Wnt/B—catenin {55 18 J& 1) T #2415 GSK-3B
WHEFRA Tau 25 MG |, AT LABERR 1L AD 85 Mk b JL-F- B
A1 Tau H R4, E AD B IS X GSK-3B &1
SEE I, AL Tau & I ROBERR 1L, BERR LAY Tau 8 111E
L AD BEPRRLT ARG LSS, SR R, TR AR VKR
R Sh g A A2 7T, GSK-3B T , 1 B Tau & 111f
JEBERR AL, AL B AR R T, [z ] GSK-3B
TP AT ABELIE Tau 85 P BEWERR AL , 2R 45 G0 Fn 4 i 3 42
FIIEHS5HE, AT GSK-3B X Tau & FIBERICATE ZAE ],
I E AT AT AD BITESE S P 2 25 #RBE
TR GSK-3B it , PRI 2 A XS 4T AR MIREMEAEH] .

WELE S0 GSK-3B Tt , XA iR 1 Tk 9 & 44 22
P e,

BEAN, JETT Wnt/B—catenin 15518 0 7] ISR Tau 25
P RRLL . Serrano SR F 203 N IREE Wnt/B-catenin
A, T LI BRI AD /N EUBERLIN N Tau 25 1B RR kK
- AHZ,7E J20 Tg /NEUSERS T BIH] Wit 3878, Tau 28 119
ALK VB BRI, Wang 555240 & 30, 78 AR AR PC12
ANML T, S Wat/B—catenin 342 AT LAFRAIL Tau 45 1 1 5 E
BRI AL, BEAIC AR MM FE M, 78 SH-SYSY i ik
LRPS/6 , #75 Wnt 4% [FRE AT LA Tau 2 11 B9BERR 1LY,
R HIE ARG Wnt/B-catenin {553 % , 1] LIFEAK ABYS
1 SH-SYSY AUMI N Tau B& [0 = IR Ak , 2 2 ph 22 {4
FEHIS,

5 Wnt/B-catenin {5 S8 B 5 #ME R ERBE

B AD HLHITFTEBIASBIR A | BB 22 T4 TE S5 A
ZERAEAE AD S A EEAEM 1ok, AR B I Tau
A A BRI AL 5 i A SE 5 B TAR G, /BB 4
LR R 22 RGN F R G A 7E AD KA Rk
R WIIG) FER . 72 AD ), Al ] DL i s b 2
PRy TR 2 A TR Rt S8 RE R 7 e 21 28 O 47 3)
e, HBEE AD SRR /NG BT 40 Aot B s O 7 2 K
HEHRE PRI B PEAA, R A e B AT e N8 AD iy 0
TR ALE AD PRSI FZEERIS, REAFFAE L, /N
JIE S5 A AT F 2 TRl 22 Pl A S 200 L IR -7 G 1 40 L 2% -
1B (interleukin—1B ,TL~1B) . A i/ % -6 (interleukin-6, .~
6) JREERAE N F—a (tumor necrosis factor—o, TNF-a )25, iX
SO PR - 255 R A2 ST AR T, 175 2R S o 1 i ol
ZEYE , IR EHEEE APP BN T Tau 2 19 AOBERRTE, AR
15 DU LA B NFTs (B R, AT S50 AD (1 & A9

Wnt/B—catenin {5518 #& 1 4 HE SN & $476 52 AE
FH XA RE A4 S AL AR 5 H Ao % A 52 SUPE R,
B—catenin SEIE P B FIAMBOEY), [ SR Ak
Y WA B B ) B Z ARy (peroxisome proliferator —activated
receptor gamma, PPARy) (HE i , PPARy A LU FEAIR GSK-
3B MG IS Wit 384857, 7E AD W, B—catenin & (181410
THil4Z% K B (nuclear factor—kappa B, NF—kB) 18 FEARAE 92
BER % 5 GSK=3B 124 Wnt/B—catenin {7538 s 1 B 1
PR S RIN 2 NF-kB 5 S8 R ER T 7, 2 55
i R A58,

Tapia—Rojas S5E1E S 58034 P g T DL 3 3006 Wne 38
%, W3 AD ¥ aE 2J 1012 (R B ] 58 0 i . B VLY
SRR A 1S BRXT AD R RUIZR S8 RE 1 B A A 3 I8k
THINPY Wat/B—catenin IRAESZINAY , HAR , KR By K FEHTAD
1 IRt 2l T P GSK-3B W 1, G Wt [5 5i& 1%, %
FRANZEISRER, Jedy Tl B0% Wnt/B—catenin B2 [T AR
TORGE SRR 28T AR A SR SN,



— 422 —

BERERKZFIR 2019 £5 44 55 4 5 ( Journal of Chongging Medical University 2019.Vol.44 No.4 )

BT, SR AD K BIL i R 56 4 B W B K i B HiE
52 Wnt/B—catenin 15 FiB S5 T AD A S LR, K
BT BXEEIEH, 6 Wnt/B-catenin {5518 [ 1T LA
Ik AR I TR, Wl Tau 4 0 3 BE B AL , 410 Pl 28 2
AR , NI IR B R M2 RGN IIRE . % T2 R TE ADh
M BANE , AR W5 Ly 2805 Wnt/B-catenin {E5 T ERAE
R AD BT AERE AL IR ERSE JF K IBIT AD HYHT 2
W AR TR ZWFFRERAEIRA A, PO 5 2R Y
FHIF S50 HAE AL S i R AT ik — 2B i 5 3 | AR
AD BTG R AETE Z IS EdE .

2 % X M

[1] Wang S,Colonna M. Microglia in Alzheimer’s disease:a target for
immunotherapy[J]. J Leukoc Biol,2019[Epub ahead of print]. DOI.
10.1002/JLB.MRO818-319R.

[2] Weuve J,Hebert LE,Scherr PA et al. Prevalence of Alzheimer dis—
ease in US states[J]. Epidemiology,2015,26(1):e4-6.

[3] Scheltens P,Blennow K,Breteler MM et al. Alzheimer’s disease
[J]. Lancet,2016,388(10043) .505-517.

[4] Clevers H,Loh KM,Nusse R. Stem cell signaling. An integral pro—
gram for tissue renewal and regeneration: Wnt signaling and stem cell
control[J]. Science,2014,346(6205) ;1248012.

[5] Veltri A,Lang C,Lien WH. Concise review; Wnt signaling pathways
in skin development and epidermal stem cells[J]. Stem Cells,2018,36
(1):22-35.

[6] Gaesser JM, Fyffe—Maricich SL. Intracellular signaling pathway
regulation of myelination and remyelination in the CNS[J]. Exp Neurol,
2016,283(Pt B):501-511.

[7] Inestrosa NC,Toledo EM. The role of Wnt signaling in neuronal
dysfunction in Alzheimer’s disease[J]. Mol Neurodegener,2008,3:9.

[8] Bilic J,Huang YL,Davidson G,et al. Wnt induces LRP6 signalo—
somes and promotes dishevelled—dependent LRP6 phosphorylation[J].
Science,2007,316(5831):1619-1622.

[9] Scali C,Caraci F,Gianfriddo M, et al. Inhibition of Wnt signaling,
modulation of Tau phosphorylation and induction of neuronal cell death
by DKK1[J]. Neurobiol Dis,2006,24(2):254-265.

[10] Tapia—Rojas C,Inestrosa NC. Loss of canonical Wnt signaling is
involved in the pathogenesis of Alzheimer’s disease[J]. Neural Regen
Res,2018,13(10):1705-1710.

[11] Toledo EM,Inestrosa NC. Activation of Wnt signaling by lithium
and rosiglitazone reduced spatial memory impairment and neurodegen—
eration in brains of an APPswe/PSEN1DeltaE9 mouse model of
Alzheimer’s disease|[J]. Mol Psychiatry,2010,15(3):272-285,228.
[12] Folke J,Pakkenberg B,Brudek T. Impaired Wnt signaling in the
prefrontal cortex of Alzheimer’s disease[J]. Mol Neurobiol,2018[Epub
ahead of print]. DOI.10.1007/s12035-018-1103-z.

[13] Ghanevati M,Miller CA. Phospho-beta—catenin accumulation in

Alzheimer’s disease and in aggresomes attributable to proteasome dys—
function[J]. J Mol Neurosci,2005,25(1):79-94.

[14]  Zhang Z,Hartmann H,Do VM, et al. Destabilization of beta—
catenin by mutations in presenilin—1 potentiates neuronal apoptosis|J].
Nature, 1998,395(6703) : 698-702.

[15] Rivera DS, Lindsay C,Codocedo JF,et al. Andrographolide re—
covers cognitive impairment in a natural model of Alzheimer’s disease
(Octodon degus)[J]. Neurobiol Aging,2016,46.204-220.

[16] Tapia—Rojas C,Schuller A, Lindsay CB,et al. Andrographolide
activates the canonical Wnt signalling pathway by a mechanism that
implicates the non—ATP competitive inhibition of GSK-3beta:autoreg—
ulation of GSK-3beta in vivo[J]. Biochem J,2015,466(2) :415-430.
[17] Wang CY,Zheng W,Wang T, et al. Huperzine A activates Wnt/
beta—catenin signaling and enhances the nonamyloidogenic pathway in
an Alzheimer transgenic mouse model[J]. Neuropsychopharmacology,
2011,36(5):1073-1089.

[18]  AIGELH  BKHE ), LDk, 55, £1 5 KAT il i Wnt/B—catenin {5
ezl 2N R i bW e A Ezsbver 1) O A F N O
HEWIER ,2012,21(6) :510-516.

[19] Chen F,Wang H,Xiang X, et al. Curcumin increased the differ—
entiation rate of neurons in neural stem cells via wnt signaling in vitro
study[J]. J Surg Res,2014,192(2).298-304.

[20] AEVLH, SKRANTT ™ 3 AE IS RIS Wnt £5 5 % 24 iy
IR PUE BRI R N AT FE (1], i IL I PR BR %%, 2015, 17(8) :
1262-1264.

[21] Portelius E,Dean RA, Andreasson U, et al. beta—site amyloid pre—
cursor protein—cleaving enzyme 1(BACE1) inhibitor treatment induces
Abeta5-X peptides through alternative amyloid precursor protein cleav—
age|J]. Alzheimers Res Ther,2014,6(5-8).75.

[22] Jha NK,Jha SK,Kumar D, et al. Impact of insulin degrading en—
zyme and neprilysin in Alzheimer’s disease biology:characterization of
putative cognates for therapeutic applications|J]. J Alzheimers Dis,2015,
48(4):891-917.

[23] Tapia—Rojas C,Inestrosa NC. Wnt signaling loss accelerates the
appearance of neuropathological hallmarks of Alzheimer’s disease in
J20-APP transgenic and wild-type mice[J]. ] Neurochem,2018,144(4) .
443-465.

[24] Tapia—Rojas C,Aranguiz F, Varela-Nallar L, et al. Voluntary run—
ning attenuates memory loss,decreases neuropathological changes and
induces neurogenesis in a mouse model of Alzheimer’s disease[J]. Brain
Pathol ,2016,26(1) . 62-74.

[25] Magdesian MH, Carvalho MM ,Mendes FA et al. Amyloid -beta
binds to the extracellular cysteine-rich domain of Frizzled and inhibits
Wnt/beta—catenin signaling{J]. J Biol Chem,2008,283(14):9359-9368.
[26] Liu CC,Tsai CW,Deak F,et al. Deficiency in LRP6-mediated
Wnt signaling contributes to synaptic abnormalities and amyloid pathol—
ogy in Alzheimer’s disease[J]. Neuron,2014,84(1):63-77.

271 W BE UL EBETAE, 4. Wny/B-Catenin 75 H 3 5140
TR 7 B 2R R R A BsUl v 3k . TP BE 247 2016,6(7) :
34-37.

(28] WhZ<hk BE I, KR, A ST Wt fF S0 BT B L
200 T B 2% P B B T A D). T S R I 4 S
2016,16(48):62.



BERERKZEFIR 2019 £5 44 55 4 H1 ( Journal of Chongqing Medical University 2019.Vol.44 No.4 )

— 423 —

[29] Wijesuriya HC, Bullock JY,Faull RL,et al. ABC efflux trans—
porters in brain vasculature of Alzheimer’s subjects[J]. Brain Res,2010,
1358.228-238.

[30] Alvarez AR, Godoy JA,Mullendorff K,et al. Wnt—3a overcomes
beta—amyloid toxicity in rat hippocampal neurons[J]. Exp Cell Res,
2004,297(1):186-196.

[31] Quintanilla RA,Munoz FJ,Metcalfe MJ,et al. Trolox and 17be—
ta—estradiol protect against amyloid beta —peptide neurotoxicity by a
mechanism that involves modulation of the Wnt signaling pathway[J]. J
Biol Chem,2005,280(12):11615-11625.

[32] Parr C,Mirzaei N,Christian M, et al. Activation of the Wnt/beta—
catenin pathway represses the transcription of the beta—amyloid precur—
sor protein cleaving enzyme (BACE1) via binding of T—cell factor—4 to
BACE! promoter{]J]. FASEB J,2015,29(2) :623-635.

[33] De Ferrari GV,Chacon MA ,Barria MI, et al. Activation of Wnt
signaling rescues neurodegeneration and behavioral impairments in—
duced by beta—amyloid fibrils[J]. Mol Psychiatry,2003,8(2):195-208.
[34] Huang M, Liang Y,Chen H,et al. The role of fluoxetine in acti-
vating Wnt/beta—catenin signaling and repressing beta—amyloid produc—
tion in an Alzheimer mouse model[]]. Front Aging Neurosci,2018,10:
164.

[35] Jin N,Zhu H,Liang X, et al. Sodium selenate activated Wnt/be—
ta—catenin signaling and repressed amyloid-beta formation in a triple
transgenic mouse model of Alzheimer’s disease[J]. Exp Neurol,2017,
297.36-49.

[36] Park SY,Shin HK,Lee WS, et al. Neuroprotection by aripiprazole
against beta—amyloid —induced toxicity by P—CK2alpha activation via
inhibition of GSK-3beta[J]. Oncotarget,2017,8(66):110380-110391.
[37] Vallee A,Lecarpentier Y,Guillevin R, et al. Effects of cannabidi-
ol interactions with Wnt/beta—catenin pathway and PPARgamma on ox—
idative stress and neuroinflammation in Alzheimer’s disease[J]. Acta
Biochim Biophys Sin (Shanghai),2017,49(10) :853-866.

[38] Bk, FoFde, w75, %, BFEFER L Wnt/B-catenin 15
SR EINRITE R AR (1 AB_(25-35) BT T A M 23 . P2y
27k 2011,46(22):1719-1722.

[39] 2 W RICE WRIRAR, SF. B AN SA PN IR i BT Wy
B—catenin il FIRARZE R AB_(1-42)iFFRUBIZICIAT)]. 242
%,2010,58(7) : 853-859.

[40] Keane KM, Haskell-Ramsay CF,Veasey RC,et al. Montmorency
Tart cherries(Prunus cerasus L.) modulate vascular function acutely,in
the absence of improvement in cognitive performance[J]. Br J Nutr,2016,
116(11):1935-1944.

[41] Mandelkow EM,Mandelkow E. Biochemistry and cell biology of
tau protein in neurofibrillary degeneration[J]. Cold Spring Harb Perspect
Med,2012,2(7):a006247.

[42] Hernandez F,Lucas JJ,Avila J. GSK3 and tau:two convergence
points in Alzheimer’s disease[J]. J Alzheimers Dis,2013,33(s1):141-
144.

[43] Kremer A,Louis JV,Jaworski T,et al. GSK3 and Alzheimer’s dis—
ease;facts and fiction[J]. Front Mol Neurosci,2011,4:17.

[44] Blalock EM,Geddes JW,Chen KC,et al. Incipient Alzheimer’s
disease : microarray correlation analyses reveal major transcriptional and

tumor suppressor responses|J]. Proc Natl Acad Sci USA,2004,101(7):

2173-2178.
[45] De Ferrari GV, Inestrosa NC. Wnt signaling function in Alzheimer’s
disease[J]. Brain Res Brain Res Rev,2000,33(1);1-12.
[46] Bhat RV,Budd Haeberlein SL, Avila J. Glycogen synthase kinase
3.a drug target for CNS therapies|J]. J Neurochem,2004,89(6):1313-
1317.
[47] Plattner F, Angelo M, Giese KP. The roles of cyclin—dependent
kinase 5 and glycogen synthase kinase 3 in tau hyperphosphorylation
[J]. J Biol Chem,2006,281(35):25457-25465.
[48] Avila J,Lucas JJ,Perez M et al. Role of tau protein in both physi—
ological and pathological conditions[J]. Physiol Rev,2004,84(2).361-
384.
[49] Kerr F,Bjedov I,Sofola—Adesakin O. Molecular mechanisms of
lithium action:switching the light on multiple targets for dementia us—
ing animal models[J]. Front Mol Neurosci,2018,11:297.
[50] Wada A, Yokoo H, Yanagita T,et al. Lithium:potential therapeu—
tics against acute brain injuries and chronic neurodegenerative diseases
[J]. J Pharmacol Sci,2005,99(4):307-321.
[51] Serrano FG,Tapia—Rojas C,Carvajal FJ,et al. Andrographolide
reduces cognitive impairment in young and mature AbetaPPswe/PS-1
mice[J]. Mol Neurodegener,2014,9.61.
[52] Wang J,Jing Y,Song L,et al. Neuroprotective effects of Wnt/be—
ta—catenin signaling pathway against Abeta—induced tau protein over—
phosphorylation in PC12 cells|]J]. Biochem Biophys Res Commun,2016,
471(4):628-632.
[53] Zhang L,Bahety P,Ee PL. Wnt co-receptor LRP5/6 overexpres—
sion confers protection against hydrogen peroxide—induced neurotoxicity
and reduces tau phosphorylation in SH-SYSY cells[J]. Neurochem Int,
2015,87.13-21.
[54] Yao Y,Chen X,Bao Y,et al. Puerarin inhibits betaamyloid pep—
tide 142induced tau hyperphosphorylation via the Wnt/betacatenin sig—
naling pathway[J]. Mol Med Rep,2017,16(6) :9081-9085.
[55] Sawikr Y, Yarla NS, Peluso I,et al. Neuroinflammation in
Alzheimer’s disease:the preventive and therapeutic potential of
polyphenolic nutraceuticals|J]. Adv Protein Chem Struct Biol,2017,108;
33-57.
[56] Calsolaro V,Edison P. Neuroinflammation in Alzheimer’s disease:
current evidence and future directions[J]. Alzheimers Dement,2016,12
(6):719-732.
[57] Ajmone—Cat MA,D’urso MC,Di Blasio G,et al. Glycogen syn—
thase kinase 3 is part of the molecular machinery regulating the adap—
tive response to LPS stimulation in microglial cells[J]. Brain Behav Im-
mun,2016,55:225-235.
[58] Beurel E,Michalek SM, Jope RS. Innate and adaptive immune
responses regulated by glycogen synthase kinase-3 (GSK3)[J]. Trends
Immunol,2010,31(1):24-31.
[59] Hoeflich KP,Luo J,Rubie EA, et al. Requirement for glycogen
synthase kinase—3beta in cell survival and NF-kappaB activation|[J].
Nature,2000,406(6791) : 86-90.
[60] Jiang DQ,Wei MD,Wang KW et al. Nicotine contributes to the
neural stem cells fate against toxicity of microglial—derived factors in—
duced by Abeta via the Wnt/beta—catenin pathway|[J]. Int J Neurosci,
2016,126(3):257-268.

(WHERE . HAL)



