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Abstract

Alzheimer’s disease (AD) is a progressive neurodegenerative disorder primarily characterized by
cognitive dysfunction. Its pathogenesis involves multiple pathological processes, including f-amyloid
(Ap) deposition, hyperphosphorylation of Tau protein, neuroinflammation, and oxidative stress. Elec-
troacupuncture (EA), as a therapeutic modality within traditional Chinese medicine, demonstrates
advantages in multi-target and holistic regulation in the treatment of AD. This review systematically
integrates recent experimental research literature, focusing on the integrated mechanisms by which
EA intervenes in AD through the regulation of multiple signaling pathways. Analysis of the literature
indicates that EA acts on both peripheral and central systems. It ameliorates learning and memory
abilities in AD animal models, inhibits neuroinflammation, promotes neuroregeneration, and en-
hances synaptic plasticity by modulating various pathways. These include neurotrophic and synaptic
plasticity pathways (e.g., PI3K/Akt, BDNF /TrkB), inflammation-related pathways (e.g., NF-kB, NLRP3),
metabolism and energy-related pathways (e.g., PGC-1«a/Irisin/BDNF), and other key pathways (e.g.,
Wnt/fS-catenin, Notch). Research from various perspectives—neurotrophic, inflammatory, metabolic,
and others—reveals complementary mechanisms of EA action. For instance, EA may directly enhance
synaptic plasticity by activating the PI3K/Akt pathway while concurrently alleviating neuroinflam-
mation by suppressing the NF-xB pathway. Furthermore, the upregulation of irisin through metabolic
pathways may indirectly support BDNF expression. These pathways do not operate in isolation but
interact through complex networks, collectively constituting the integrated mechanism of EA inter-
vention in AD. This review also discusses limitations of current research, such as differences in animal
models and lack of standardization in acupuncture parameters, and suggests that future studies
should integrate multi-omics technologies and clinical trials to deepen the understanding of these
mechanisms.
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1. 3]

B[ 7R K i BRI (AD) A& 22 AF B B LR 2R A, kAR AT 5000 /5, Pl 21 2050 444
F1.52 14, St RUTE FMH[1]. AD WiEFHEERE AB 78 REVIFIE I FBE . Tau 5 T LR
AL S BRI 22 [ 4F 4 i 45 (Neurofibrillary Tangles, NFTs), PAKAHEE T E R MR ARG [2]. LFITEITE
VI bR 2 RS . B v 4H S AR B A 7R LA & N-FR L -D- R A 2R 52 A4 i m 55 S WY e e i
R, B g pRE, BAAERIER3]. Bk, WRRAZGYITE, WS RAAHEER L.

A E RS R &, I8 RN 2 XA, 7B AD VYT RO R AFHT St IR AN SIS
FR, HEFAT S AD B LAY, HALURIE & 2 @ 4] BRI AR, A

][l
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Hap@ SRR N, TR E R, 5. RS @M%, BN IET[5].
Biltn, kB0 IE AT PTIE I R%E Tau B ARG TG, KIEMELRIPVER FIIEE[7) KL AT
TN B2AR/B-arrestin2/NF-«B {5 5 B B IR AT 4 28 0iE; Lourenco 5 [8)MIH& H 5 F (1 risin)/E AD H
IR AR o IXLLBIE 5T AN IR A BE R 7 1 LT () 2 80 R PE . ARERIR B R LR Gl AE ik, FlSe s idsd
Z B FEHE T AD MBS HUHIHATIRA T . EAMR AD FZEURINLE 55 5@ e R, Wik
PR A () LA S AR BN Rt RS AT AR G, DU EHBYT AD IR PR N FH FIATL AR B 72
PEALHS SRR

2. BEHAEMAEFRSEMATEHEXESER: M PI3K/Akt E) BDNF/TrkB

PI3K/Akt 15538 % 2 40 M ) S B2 (05 5 0 Sl i, TEABMOAZis . 5. ARUIANI o i v R AL O
YER . ILAFRFFRER I, PI3BK/Akt EEIE AD MIARIRALH Ry B M . ZE AN S 5 & o7 M
SR AR, B 5 AR R, Tau HABRRIL. ML IORE. HWE - IEBHA RS ThAE A KA ThRE
RSS2 A AD K% CoJis BRI FE 25 DA 5%

Z U FIESE, AD B3 KM PI3K/Akt {5 53l % & il N . 2 F/KF b, B R-PI3K-Akt {5
FIEE I 2 A FIEATEE PG, AHE PI3K WK Akt BEER LR I555 .

sKEFSF[6)F0 H, MA@ A% PI3K/AKt @B HMH] GSK-38 i1, /b Tau S EBERRAL, ML
AD HALAKIYIRE . Huang S5[9)F— P sLig oR, WA “BA4” “Bar” /0] i AD K p-Akt &
KK, FEAE AP B . PN 10550 R I L “ENE " “IF” AT B PI3K/Akt 3@ #,
(RSl AL 1 PSD-95 I, MMt oA . DL EWFA R BE T Lok PISK/Akt Flid o pih 25w 9
P,

PI3K/Akt /& BDNF/TrkB Fiif % 05 53l % 2 —, BDNF & [ & — ML E B 248 3567, LA
TR R R s . BDNF RECGEMH A R ERAS, IR MAE g, Ak BA koS
2, WIEE RS RGints, RHciZ. EIFNFThRERITE [ 11]. TrkB 2467 THZ 4 ik -1
— M A, PTG A DL R i S kT S 2 B S TrkB 2R SEEI[12].

WAAR3)FLI R R, BEF T “FRE” SN AD /MRS BDNF /KF, HLi 5 AMPK
{55 @IS A 5%, BDNF it 454 I 80E TrkB 24853 PI3K/Akt {558, TERIER BRI, d3t—
ISR . BT, S UL 14138 kR B BDNF RiE, BEWSSEMR AN N, IR B4
fi, N MRS 1SR DU T BERE TH = 8 2 L3 BDNF /K°F, 454 “Mifati@” & AD “J¢
B ke BIRERAL, RBE “Rxfizih” PrEE

2% b, PI3K/Akt il % 5SSV E A MU /3% (5 5, 17 BDNE/TrkB EL#E RIS Th RS, HLAF AT RSt £ /Xr
Rl “ET e, R @S EER . BhAh, XUBE S REIEKASH: W0 PI3K/Akt A1)
il NF-xB, 1l BDNF B A HURRFIE[16][17]0 HEF RS 42 05 52 [F) I 415 22 JeIE TR0 98 RE P 1> AD
O o S RTHE ARAETE S TR PR . Ban, 8BRS M SR e 5 DR B S RN . AN [RIBE
RAHT “HE7 . “PhEE” . “HE” . “UF7 . “R=H7 SRFNAAE, BR800 i
L. H R TS BT 2 IR, B AN R AL 2 () R BB LA, A DA B L PR R S 1 TR

3. EEHAERAEEXIESERE: M NF-«B {553 NLRP3 & /\VF

PR R AE S AD A% OO ERIRT, W5 B/ MR A iS4k 28 PEDR PR . L mT i P01 NF-xB-
NLRP3 %5 #REAH @RS, % AD HAU A S0E R N . NF-xB J2& 90 [ B B Sk IR 7, FHLBoE (2
Ht TNF-a. IL-1p S 4 [ 73K [ 18]; NLRP3 % P /MANI /T Caspase-1 B, M 98 2K ) B[ 19].

DOI: 10.12677/acm.2026.161251 1991 I IR 2= =23t e


https://doi.org/10.12677/acm.2026.161251

FI)IEE[7] 0L D--FL0EE 3 AD K EONBEAY, Mgt “ o8 “IafdE” 58, R IHEr 4 i D 4 2 NF-
kB p65 HHRILFFK, S2AR HEHM -arrestin2 R H KL B, [FEMIEH TNF-a. IL-18 KPR, A
FIThRENGE . fEETRE, HENTTREIE T S2AR/B-arrestin2 JEEEHIH] NF-xB 7546, Mk KA . Freedman
ZE[20]1H0 I 7S B BE— 2B EIAIE T IX — M 5, BI B-arrestin2 BI ) IKK v, M BH KT NF-xB 47 .

BRFBLERI PR T RIEIES T, HERE “Ha” “Ma” “R=H” X~ AD K
S Ty NF-xB/NLRP3/Caspase-1 i1k, /0 IL-18 B, IFeiEMA ki, £9, B ELE L
Ui NF-xB, I&520 Tl NLRP3 R APE/AMEIEAL, TER T LSBT I e B BT R BE 9% o LAk, 7605 05 55[22]
193k 732 I 90 IR S BT 40 NF-xB 18 8 1T B/ B 4 v 44

) EE[ 71 T 52446 KF B2AR T, MIZEREF21NRET RIEMERER, JLRWR T H
BHAE JONE @ B 1K 22 2 ] . B BB 2 BN BT AORE, I8 28 TR TR R G A VR
K AN AAAE G AT LB “AR” 5 “ES” AR, R R E A 5 2O R
R, Gl N7 OB GELEE, RIREHE Bysioii B 402 - Sl ihi[23]. HhAh, SOREIE RS A s FRim K
TELERE S, 41 NF-xB 0] 8 S A0 SO0, 1 FLEE E 18 BDNF RJ B8 (A4 28058, AR 1 @ 2% 1) W 25 A0 Rk
o HATHIHE R 28 TN JOE L RIBARARAL, ShZX “oUN - MR - 7 1X— 58 B 441
HEAE . PSRBT H, R M s SOl A I ph IR %, e 50375 I+ 48 7 AT
LA B .

4. EBHEERNSRERXESER: NIMNISEREI$R BDNF

RUFZHFELE AD [ HBRHE, WA ERARTIRERERG . 5 R HRPUEE . AT vl 3@ i A AR AR DG
1 PGC-1a/Irisin/BDNF i, 3% AD B8R ae = U AIARIThAE . SRR & — M LA W L3N
M, HEZEZ PGC-1a A%, JFEE_LIH BDNF RHARIE, EMAEET HRIELEIERS].

BT [24]0L SAMPS /INECH AD B, g “ R =T B AT U, BT RNFERGTARIR I,
HEF/N BRUIMIE 5 R R K BT E, S AIAAHL PSR R mRNA K ARIEACEE M, R
DhRe el [24]. (EALIEAE b, 01 TAE[25) 55 80 G s vE 5 55 2 25 TR Ao Ak SR18292 #EATHEHT, K I HEH
DO RS e, SR A RIRT S B R L s . X RAROR, W] RRE IO X LA
PSR, BN ML I i bR RE N A, B R I D S R R ARIA, AT L1l BDNF RIELR
¥ YEM o Lourenco S5 [8] MR FitH SCRpIX — M, AT AN 55 R 22 07 13E N Ko 535 58 il T 8% . Dong
26T 7 — MR, R AT i SAMPS /MRS X PGC-1a ik, dEaEER.
PGC-la R REMN LI HE T, KBS R T SR RN G M. XRHBE TRET “PGC-
la—Trisin—~BDNF " eIk s v,  MARE BTl AD. Bb4h, BDNF {EA PR, MU
TCAE, IS5 R AT B IERT, 52 R IZEEMOR[27]. AR IZIEEE R T FAE SN E - K
RS ER: —Jr @ s ARG R AR RS, A HEEEHTHRHEERRSR.

gr b, Bt BUDAESE[24] 251 RES R RN EEN FIEM, WA B R 55 2 208 I 1R
Lourenco Z5[8 ]l TSR &= MM AEH, v “HME SR 2= Nk Sl mT v 7 SR 4L B AR, S
TEERINEIME R . 171 FIR Dong [26] 1) SLEG 4248 & R 2= BRSNS, MEEEARU M I sk, o8
W T HENE S R A A SR AR e e I i B R s e KR . X RSN E S BB IE], e T A
PRV . AR RA T TG — P IR S R 3K 1 B AR g WL e 5 FAthd 6 A8 B

5. ESTREHMXRESIER: Wntp-catenin 5 Notch B
Br L@ B Sk, HEFERI Wng-catenin Al Notch 25K B IS Bk, XLG@ITE AD 15 5i
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2R A I T A IS

Wnt/f-catenin 38 % A1 41 4 T UGS . AD WRAE N %@ 2 RMHMRA, LI RE S AD &0
HEFEM g MR R AU Tau RO HE BRI VIS, [FINZ08 8O0 8 i i 00 4 e f7iG . 5l
THRESEREIAZNN 2 (28] PMNMNAESE[10]48 H, FEF “B =407 (ME. ARl 1 AD BEAYH Wnt il #%
By (U p-catenin), #IH] GSK-38, /> AR Ui ##4[29] S50 IE S AT $ o Wnt JEERVE T, (RS
PR E - Notch 18 B4 A 2 A (]38 TR DCEEAE -5 R 40 I 52 M 41 i 434k, IR RESE[30] R I L =417
AU Notch {55, Rl FRIA.

AUk, Wnt @ #% 5 PI3K/Akt L5 GSK-38 4% £, 1fi Notch B 5 NF-xB #EE7E R IEHZ H[31].
HLEFEIL R R BB, £ AD MR A, IR LT E R (H H BT R B R
BEIRN: FIHZ AR AR EBE G ERE S MG, JFEAE R TR SIE, AR “H
KME” FEM “BHSRME”

6. EBEHESHESH_EIFNG]: MRARIE B A R EHE

YRR SO BT T AD T IESE LS S A CBCONVER, AR, KRR e TN B AR R R
WA N A AAE 5 FER R S IR AR, B IS 5 S ALH, AT a A e B IR OGBS o BRI 7
R, X RS T AR R SZ AT FET LIS AR R o R A P LA R e S
B FAREREE, SR T RSN 0 2, MR “A937 I AR B 2 —([32]. [EIRY, SR
FIBOE T 5 T ATP S0 SR, 8 I s e 52 A 55 07 2l — 2B KA N5 5331

ELE P RO o P A0 T ) B 2 O A e A N 1 2 (1R RS o T 2 Hz SRR . e 9 i Uk
i) T-H0E AS £F4E, TMiln 100 Hz 55 @A gl 3= 2247 C £F4E[34]. 1E AD FHORIIFRES SO0E %
AR AT U N E LR M, DR R RO 0 i+ R e p il B . o, “REME - 4t
BB B ANE TS T G 2 T AR O R [35] o 1R R Y BRI R s BRI R =
GIANLIG, 155 H AS A4 NI TR, BE oS e ph e fh thaF 4, fe 20 I # i) LR 55 41 J&] s
BEE M SORE R PRI, S RGP R BRI[35] [36]. M EHP L Eam TR S M Tl 7 — 5
IVE I BE S o 3R AL TR 2R IO ANV RE B340 NF-kB 25 4OREEEK[37], I AE Bt A T8 FR 1030
5%, FE0TRE H EEE R E2 (2 3 BDNF [W3R1A[38]. [FB, HEFSIRIIIRYNLE T Fif PGC-1a, (2SR
EHAE K, M5 BDNF/TrkB/PI3K/Akt 251228 57 5 A HE % 5 i [5) H.31

7. &

HLEFT 7 AD FIHLHI AR S5 5@ B AL AR F, 2@ 52 2% (1 Crosstalk JE B & 4% . HUEFTTl
TR 2 A ST AD, JERL T DARAE 3R ROE AN R BB A% O A HLE] . PI3K/Akt
55 5 BDNF/TrkB {5 5 3t [F]F4) B 5 5 fi o] 958 14 A% o X 45 5 17T % NF-xB (1401 5 5% Wnt 388 2% F 38075
WTERR T R AH 2 AR 1) o — R & . PP E R IE R P (1) BDNF/TrkB 5RBHERF S ERME, 5
JE% L BDNF J5, wii—20E PI3K/Akt i@ B2 i M4 JeA75(8]: [AI), BDNF fedllii] NF-«B 2%k
SSE[18], HET AT RERS I LK BI . F5 NLRP3 28 P /IMA ) 5] (1 JORE OB [21]. 1% Fh IE U A5G
IMEHRERESI S THR R SMAE TGS . XIEMAN L2 X Ah7e, A2 SR HAE AD J8I7
O REMERLS, JCHIE G BT IMBCEIRTT . AWERIMES, BRI “Ha” BEk,
Wis “R=H7JEES, WAEHITREEME - N - G R FE0 2 R G0[39]. B0, HE C2
SR AESRUASRRBRG M “EH 2" BT DIOE, X2 8RR B — 2 e L

WEER, ZHAFARIZD N TR e R AR 8N . flin, BEERMA. A 5MREHH
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SHTRIL, AT A8 5 MAPK. PI3K-Akt. cAMP 2545 S8 B A1 55, X 0l B 7E 40 22 TT AT <

S Ml AT S R 8 SONE I N RO . (H 4RI RNGIT AD IWTF TS LS sE i N, IR AT
FERA SRS T R 2 Fhts . KBEARBENLG RS, MO R B R, B RRET IR . I, o
EESHIENORR, @ EENEREE, DR R M e 5 R G L ER. BHRSE
LSRRI Z,, FIT R BN IR I IR I R RLRE . R SRWE 7 B SR LB % Crosstalk ) E A%
THUE], FEHEShE RIS EbniEtk, DUIEIRRFEL . B2, meEANLEIN AD BEAHRAE 7B A,

BB EE AR YT SRS I B BG4

SE K

[1] Twarowski, B. and Herbet, M. (2023) Inflammatory Processes in Alzheimer’s Disease—Pathomechanism, Diagnosis
and Treatment: A Review. International Journal of Molecular Sciences, 24, Article 6518.
https://doi.org/10.3390/ijms24076518

[2] Scheltens, P., De Strooper, B., Kivipelto, M., Holstege, H., Chételat, G., Teunissen, C.E., et al. (2021) Alzheimer’s
disease. The Lancet, 397, 1577-1590. https://doi.org/10.1016/s0140-6736(20)32205-4

[3] Atri, A. (2014) Alzheimer’s Disease and Alzheimer’s Dementia. In: Dickerson, B. and Atri, A., Eds., Dementia, Oxford
University Press, 360-431. https://doi.org/10.1093/med/9780199928453.003.0016

[4] Jia, Y., Zhang, X., Yu, J., Han, J., Yu, T., Shi, J., et al. (2017) Acupuncture for Patients with Mild to Moderate Alz-
heimer’s Disease: A Randomized Controlled Trial. BMC Complementary and Alternative Medicine, 17, Article No. 556.
https://doi.org/10.1186/s12906-017-2064-x

[5] Huang, Q., Luo, D., Chen, L., Liang, F. and Chen, R. (2019) Effectiveness of Acupuncture for Alzheimer’s Disease: An
Updated Systematic Review and Meta-Analysis. Current Medical Science, 39, 500-511.
https://doi.org/10.1007/s11596-019-2065-8

[6] k&, KHH, i, & FRIAT tau & E BT TR /R 2 BB HLH 0T 5 R[] 7a T R 44,
2025, 38(3): 98-102.

[71 M0, T, ¥/, %. 5T p2AR/B-arrestin2/NF-xB i # PR 1T 5 HUET )3 i 5% <l {5t AD FER B2 >l
12 BB DA% -1 S P 2 IR B VR FIHLEI[J/OL]. bRt rh BR 2R 22274, 1-13.
https://link.cnki.net/urlid/11.3574.R.20241009.1806.004, 2025-12-10.

[8] Lourenco, M.V., Frozza, R.L., de Freitas, G.B., Zhang, H., Kincheski, G.C., Ribeiro, F.C., et al. (2019) Exercise-Linked
Fndc5/Irisin Rescues Synaptic Plasticity and Memory Defects in Alzheimer’s Models. Nature Medicine, 25, 165-175.
https://doi.org/10.1038/s41591-018-0275-4

[9] Huang, X., Huang, K., Li, Z., Bai, D., Hao, Y., Wu, Q., et al. (2020) Electroacupuncture Improves Cognitive Deficits
and Insulin Resistance in an OLETF Rat Model of Al/D-Gal Induced Aging Model via the PI3K/Akt Signaling Pathway.
Brain Research, 1740, Article 146834. https://doi.org/10.1016/j.brainres.2020.146834

[10] #hX4E, hPH, XIS, S EFRIEEEE R Js BR7E AR I8 B 1 4 2 O3 V8 B LI 78 338 FR [J/OL). 3L 7 A BB 4
&, 1-12. https://link.cnki.net/urlid/21.1128.r.20250805.1727.074, 2025-12-12.

[11]  wXP, $hKER, 1770, %5, 5T BDNF/TtkB (5 Sl E R T i 2 R4 B /R IR G B IR 78k R 7], v [ S
T5 A8, 2024, 30(20): 274-282.

[12] ZEXCH:, [3EA. 40T BDNF/TkB 5 5B ECE P IS REHR TSR], H il R (= R
221, 2024, 45(4): 530-538.

[13] TH4H, FE, 240 e ES. #EETHTE BDNF. TrkB 1 S0/ AR Ak 25zt KRR R ]. J Fh B2y
K2R, 2025, 42(10): 2514-2520.

[14] 44T, 2. SkoCEMHNS AD M OG5 S R B i R (0], H R 25 54k, 2025, 31(2): 120-123.

[15] #iREE, 25 JR4HXT AD £ 3% BDNF [T, B4R r &, 2023, 42(5): 485-490.

[16] EkiE. 3T PI3K/Akt {5 TIBE AT AD KR4S 8] 5 31 68 7 K ife D St 5455 1 B i R AL 72 [D]: [l - 224
W], BRH: BRPEHERZ KA, 2021,

[17] KUK, HEHEE AMPK E54G SRS APP/PS1 $53E0R/N B2 X302 88 S ALEIRE R [D]: [t 22 A1 18
3] AR AR R E IR, 2020.

[18] Sun, Y., Zhang, H., Wu, Z., Yu, X,, Yin, Y., Qian, S., et al. (2021) Quercitrin Rapidly Alleviated Depression-Like

DOI: 10.12677/acm.2026.161251 1994 I IR 2= =23t e


https://doi.org/10.12677/acm.2026.161251
https://doi.org/10.3390/ijms24076518
https://doi.org/10.1016/s0140-6736(20)32205-4
https://doi.org/10.1093/med/9780199928453.003.0016
https://doi.org/10.1186/s12906-017-2064-x
https://doi.org/10.1007/s11596-019-2065-8
https://link.cnki.net/urlid/11.3574.R.20241009.1806.004
https://doi.org/10.1038/s41591-018-0275-4
https://doi.org/10.1016/j.brainres.2020.146834
https://link.cnki.net/urlid/21.1128.r.20250805.1727.074

R, X5

[19]

[20]

[21]

[22]

(23]

[24]

[25]

[26]

[27]

(28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

Behaviors in Lipopolysaccharide-Treated Mice: The Involvement of PI3K/Akt/NF-xB Signaling Suppression and
CREB/BDNF Signaling Restoration in the Hippocampus. ACS Chemical Neuroscience, 12, 3387-3396.
https://doi.org/10.1021/acschemneuro.1c00371

Heneka, M.T., Kummer, M.P., Stutz, A., Delekate, A., Schwartz, S., Vieira-Saecker, A., et al. (2013) NLRP3 Is Acti-
vated in Alzheimer’s Disease and Contributes to Pathology in APP/PS1 Mice. Nature, 493, 674-678.
https://doi.org/10.1038/nature11729

Freedman, N.J. and Shenoy, S.K. (2018) Regulation of Inflammation by S-Arrestins: Not Just Receptor Tales. Cellular
Signalling, 41, 41-45. https://doi.org/10.1016/j.cellsig.2017.02.008

oo, TN, WWFH, . J:T NF-«B/NLRP3/Caspase-1 {5 538 R HUET 0038 i JR 20 BRI B K BRI T
REFEAGHOBLAI)]. SEHIEE 22K, 2025, 41(3): 322-329.

&5 75, RIS, REUK, %5, 25T NF-«B/NLRP3/Caspase-1 38 B4R 51 Sk 70E 5% BT R 3 BRI K B A PR [J].
rR A BE 25 24T 2024, 42(2): 34-37+272.

XL, 2wy, arBRaEE, A PRGBS OGRIT R IEEIN BB R [T]. mm P2, 2022, 43(7): 14-
16.

T, AR, E Ak, S5 HEFE = E <B4 ST T2DM KR GLUT2. GCK [sgman]. ey, 2017,
12(5): 1114-1119.

R T A, T 5 R SR B P PR o i R LK SRS B D e G N LARIE FE[D]: [k 22 A28 5], bl bilgrh
BE24°K %7, 2021,

Dong, W., Quo, W., Wang, F., Li, C., Xie, Y., Zheng, X., et al. (2015) Electroacupuncture Upregulates SIRT 1-Dependent
PGC-1a Expression in SAMPS8 Mice. Medical Science Monitor, 21, 3356-3362. https://doi.org/10.12659/msm.894864

Yang, X., Yu, Z., An, L., Jing, X., Yuan, M., Xu, T., ef al. (2024) Electroacupuncture Stimulation Ameliorates Cognitive
Impairment Induced by Long-Term High-Fat Diet by Regulating Microglial BDNF. Brain Research, 1825, Atticle
148710. https://doi.org/10.1016/j.brainres.2023.148710

R FEGE. SLC25A18 521 Wnt/S-catenin 38 2 78 i /R 255 B9 K b (7R F B HLIT 78 [D]: [ LA i ). KH:
MK, 2025.

Wi, B=E% AD K ERIA KBRS % Wnt/f-catenin {5 5 I8 B AH G F (W2 [D]: [ LBA0010 3], M T d
BE2K %%, 2019.

HAeRE, MIE, IR, . A S =4%F 5XxFAD /MR Notch 15538 B & Sl il BB IE [T, TR EHA T
FEWFT, 2024, 28(32): 5148-5153.

Kapoor, A. and Nation, D.A. (2021) Role of Notch Signaling in Neurovascular Aging and Alzheimer’s Disease. Seminars
in Cell & Developmental Biology, 116, 90-97. https://doi.org/10.1016/j.semcdb.2020.12.011

Zeng, W., Marshall, K.L., Min, S., Daou, 1., Chapleau, M.W., Abboud, F.M., et al. (2018) PIEZOs Mediate Neuronal
Sensing of Blood Pressure and the Baroreceptor Reflex. Science, 362, 464-467. https://doi.org/10.1126/science.aau6324
Huo, M., Zhang, Q., Si, Y., Zhang, Y., Chang, H., Zhou, M., ef al. (2025) The Role of Purinergic Signaling in Acupunc-
ture-Mediated Relief of Neuropathic and Inflammatory Pain. Purinergic Signalling, 21, 873-891.
https://doi.org/10.1007/s11302-024-09985-y

Ma, X., Chen, W., Yang, N., Wang, L., Hao, X., Tan, C., et al. (2022) Potential Mechanisms of Acupuncture for Neuro-
pathic Pain Based on Somatosensory System. Frontiers in Neuroscience, 16, Article ID: 940343.
https://doi.org/10.3389/fnins.2022.940343

Bonaz, B., Sinniger, V. and Pellissier, S. (2016) Anti-Inflammatory Properties of the Vagus Nerve: Potential Therapeutic
Implications of Vagus Nerve Stimulation. The Journal of Physiology, 594, 5781-5790. https://doi.org/10.1113/jp271539
Liu, S., Wang, Z., Su, Y., Qi, L., Yang, W., Fu, M., et al. (2021) A Neuroanatomical Basis for Electroacupuncture to
Drive the Vagal-Adrenal Axis. Nature, 598, 641-645. https://doi.org/10.1038/s41586-021-04001-4

Cai, L., Lu, K., Chen, X., Huang, J., Zhang, B. and Zhang, H. (2019) Auricular Vagus Nerve Stimulation Protects against
Postoperative Cognitive Dysfunction by Attenuating Neuroinflammation and Neurodegeneration in Aged Rats. Neuro-
science Letters, 703, 104-110. https://doi.org/10.1016/j.neulet.2019.03.034

Ren, B., Kang, J., Dong, X., Huang, L., Wu, X. and Tang, Y. (2025) Vagus Nerve Stimulation Attenuates Cognitive
Impairment in Traumatic Brain Injury via the MtDNA/cGAS-STING/NLRP3 Inflammasome Axis. Neurocritical Care,
1-15. https://doi.org/10.1007/s12028-025-02351-9

T, Rk, S A EIIRIR YT B R 2T BRI DI R S AL A )], BRI %, 2018, 47(30): 3874-3877.

DOI: 10.12677/acm.2026.161251 1995 I IR 2= =23t e


https://doi.org/10.12677/acm.2026.161251
https://doi.org/10.1021/acschemneuro.1c00371
https://doi.org/10.1038/nature11729
https://doi.org/10.1016/j.cellsig.2017.02.008
https://doi.org/10.12659/msm.894864
https://doi.org/10.1016/j.brainres.2023.148710
https://doi.org/10.1016/j.semcdb.2020.12.011
https://doi.org/10.1126/science.aau6324
https://doi.org/10.1007/s11302-024-09985-y
https://doi.org/10.3389/fnins.2022.940343
https://doi.org/10.1113/jp271539
https://doi.org/10.1038/s41586-021-04001-4
https://doi.org/10.1016/j.neulet.2019.03.034
https://doi.org/10.1007/s12028-025-02351-9

	电针通过调控多重信号通路干预阿尔茨海默病的整合机制研究综述
	摘  要
	关键词
	Electroacupuncture Modulates Multiple Signaling Pathways in Alzheimer’s Disease: A Review of Integrated Mechanisms
	Abstract
	Keywords
	1. 引言
	2. 电针调控神经营养与突触可塑性相关信号通路：从PI3K/Akt到BDNF/TrkB
	3. 电针调控炎症相关信号通路：从NF-κB信号到NLRP3炎性小体
	4. 电针调控代谢与能量相关信号通路：从外周鸢尾素到中枢BDNF
	5. 电针调控其他关键信号通路：Wnt/β-catenin与Notch通路
	6. 电针信号转导的上游机制：从穴位刺激到神经免疫激活
	7. 结论
	参考文献

