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GLP-1Z2 #5877 PR X SRR TRHY
ot

[aI, FH
HREERNR S M8 5 R be 2 2Rt R

ks H . 2025411 H12H; A B 20254F1236H; KA H#: 202541216 H

HE

Ji T IMLBE R AR 1 246837 (Glucagon-like peptide-1 receptor agonists, GLP-1RAs) R —RZEEF XK
FIRESEZ Y, BASNEMFRENEER . BENZREGMERVFIREARR, REFRKENHAR
BHGLP-1RAskR 7 A B IFHIMEER RS, TEE OB R EHR UL RET/EA, TGLP-1RASETR
BEAEMEFEPER, NE—FHHTERSE. 225 RB(T2DM)ENFRERER, SHIEEARER
2 B EAFFREATENS . £ AT, GLP-1IR¥RIMEETELD .. BN, SCRME. 4B T EMm.
B B RS AT PR RIAEME RA LM XK, HGLP-1RFRIE B W2 BI7E 57 & i 41 i
BpHAfZ % e ZREE MM, KENSIER K —EIERF R EZEEI T GLP-1RASHETE
FIPPELRIPIER, BEE X GLP-1RASHERIPHLH] RIEFBCRKBF A, GLP-1RASELA] B R ARG 16 T 0
B ZY, RETLFHVINHE R TEEHE. EARLZRF, BATEERIT GLP-1RASIEIT F /R KIERIER
AHRHUH], FENEIH EH BT R R AR R .
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Abstract

Glucagon-like peptide-1 receptor agonists (GLP-1RAs) are a class of safe and effective hypoglycemic
agents that exert dual effects on both the peripheral and central nervous systems. With advances in
understanding their mechanisms of action, numerous studies have demonstrated that GLP-1RAs
not only provide effective glycemic control but also offer cardiovascular and renal protective bene-
fits. The potential neuroprotective effects of GLP-1RAs represent a novel area of investigation. Type
2 diabetes mellitus (T2DM), a known risk factor for dementia, shares common pathophysiological
mechanisms with neurodegenerative diseases. In the human brain, GLP-1 receptors (GLP-1Rs) are
expressed in central and peripheral nervous system regions involved in cognitive functions, includ-
ing the hippocampus, thalamus, striatum, amygdala, hypothalamus, and temporal lobe cortex. The
expression of GLP-1Rs in specific neuronal subtypes has been shown to play a critical role in
memory and learning processes. Numerous animal studies and some clinical trials have demon-
strated the potential neuroprotective effects of GLP-1RAs. As research into the neuroprotective
mechanisms and effects of GLP-1RAs progresses, these agents may emerge as promising therapeu-
tics for preventing cognitive impairment, although their precise mechanisms remain to be fully elu-
cidated. This review aims to explore the mechanisms by which GLP-1RAs may treat Alzheimer’s dis-
ease and to summarize current advances in clinical research.
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1. 53|

i v HLRE B REAK 1 32448450 7 (Glucagon-like peptide-1 receptor agonists, GLP-1RAS) & — 2 %4 45 2% ¥
FEREZ Y, BA SN EF AR SR AR R, HAA R I A W BRI R 2K o W S AR A R, AR PR
AR i 5 B HESS, RIS SR N[L], AT RS PR 7 5% HADLC Al FPG, AR S
oM E R B MBI, R A RO o 1 AR R PRI 20075 5 I AR AR BB AS RSO AR o g
MAERFERE 1 2R (GLP-1R)) 2040 TR Mty iy Ok BRI B I SEH AN b, BE %K
YIER LB R AT, BLEE KEMFFEEH GLP-1RAs & T B R IUFHI MR A, I8 B A O
TRyE R DLCE RS ER, T GLP-1RAs 2 3 BB #H A LR EH, T — B R R Stk i 58 R I,
ENEH, GLP-1R " ZAFAE TS iy ORI Bk R, S 5 25 1 35\ 30 2 6 1 FRAK
KINGMAERG M, H GLP-1R [M3RIA TS BI7E R E 40 M 78 rhoiid A2 /2 S e A 2%
HEEMF, KERISPIBRA K& —SIE R R DA T GLP-1RASs JE/E I AR 1E I [2]. B 7R B
GLP-1RAs RIS fixi 9 AB IIAE BAITTAR,  FFokde i b = AR I d 2404, oG B Re D Re[3]-[5], 3 REdk
/BT IR 24 1 BR 99 (Alzheimer’s disease, AD) K I P Tau &5 F I B4k, $& @2 2101288 J1[6].

B[ 7R K i B3 (Alzheimer’s disease, AD) & 43K 5 5 UL B AR 22 0R AT VRS, e dRiR B 5 DL R, 2 &Y
B PRI (T2DM)AE Jy i S (0 s I IR 25, AT LA I T2DM R 2 2 18] 3 (5] 95 BE A BRI SR ARE, X L1
E45 R B 2 MURE A 2 Ak h . BEARUMIZ 400, piek R OUiA, tau SR FERERR AL W 90E . 2R
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PR T AE R RS B 2 AR [1]. UT4E K, 3T AD 5 T2DM F & S B S RIS AE O F 732 /8, GLP-1RAS
YEN T2DM WA 2254, 25 2 Fha] REXTBI /R Ik i BR0% 6 28 I AR 0845, 036 e 1N v o i 5 2 M
YA A, (3N IO 4 LR T R SR A B ) P AR RT3 I 2 4T L (LS 1R AT A B RS 1k
WAPE T 40M) ARARAE 3 SRS 045 [7]-[16]. H AT A IEE P &8 A0 IEAE T % T GLP-
1RAs BN HITIREIG R 5, Hirh evoke I evoke+i B & 55 — AN K HUE [ 2 BRRLS, B EWT T 7 645
ik (semaglutide) X - HHAE bR EPIE ST AD B35 BIPR CETE 1, BHEIRER semaglutide X145 78 iE
TE P31 22 Pl 125 2k R K LR CSF AR Wir BRI A, 123858 1 2 B Be Fili- T 2025 4F 58/, 52
JEL PR A SR 4R 2 1) 2026 4 10 H o JoARA AR 2 B R OK 2 B B R 2= 5 A At 2 A 7R — 15T “ Semaglutide
T I SO i FR K URT R A R R BT R SR B R NN RE )7 IR RIS . B FiRYT AD [tk
GUAWIT R AR, HALAE AR 251 R R e 6, O 24 1 3 28 25 v A1 5T A FH BRI 72 B AT R R R 24 i
BRI A BT IR R A B

2. FRZBRFNEELHISH

AD AR AL ANE A, TR 2 WAL, pIEHEEA R IR Tau HAKRE
PRI« AR OISV EBRAE R R . AR S LR AR Th RERRG . T 5 RARTT. B RN A k3¢
Py BEDRI R ARB LA K S e e ZR EL AL AE AD IR AE R FE h il 1 B A (. X BN B S,
TR 2 R BN 2%, SRR HESD O 2t -

3. GLP-1RAs j&fr P /R ERAAERIE A ALH!

GLP-1RAs il Z 4 fi. ZIEMHLHT 7l AD O BEBERE, AFEIMHIAZ JE . Yl AB FI Tau 95
HR R BUE AR VRS S IEE (U1 AMPK) 25035 i B S QU B8 5 2R MU, e 2 503 S ik D) B FHA
HIRE3[12] [17]-[20] HALHIAML PR T —id@ %, 12l 2 BEAE TR ERON, Sy AD e T et 1
TEAESIR A SR

3.1. GLP-1RAs MER R EIRIT

Ji i F KDk — BN S BTUR MG ERB A G, AR, A B /R 2 BRI 4 B TE & 1A
GBI G R 1) i 8 25 ) BB 2R 1A 2 T8 I 22 AL AR R A W A S B L I 03 DL R I R S L A A AR
SRR D Re AR R [21] . R RIES 5 R ARSI, 2 g iekh AR A MiERR L tau A
MBERR I [22] . FUEHER B, 4 5 S FHCPUB S G0 R & 22K P 2l R Bz i 2 25 52 4 SR s 1 1L g
BRI ThRE, M B A I 7 Bt ol 5 3R (3B M o R IE i M A8 4k AT Bk 5 S0 P B 1 37K PR BA
T B AR A 2 RO A 22 R D S B9/ [23] 0 R P ) BEAR U (0 2R 2 AD R0 FNEE F 1) S i) i
[241-[28],  Fisi P 5] 26 A A U5 S 5 5 DR R 5 3 R 5 AR AR K R (IGR) IR 0%, IX PR AR IR 1 1Y
WL TEAEN « e B A L 3 R A A ] WM 15 Sl R [17]. i £ T LEERIWF LR W, RIEZE G IE & T2DM
(ISR, AD B BRI 2 & AR 5 ZHT[29] . GLP-1 SZ AR 77 nl it i ik 14 5 i 1% 2045 S BRI
RO, 5 R B ZRAKPE[30] o EAl, GLP-1 SZAAIEN 1)Id R (2 328 580 25 H ARG P JER 15 2 20 idh, [R)4238 I
0 YR AT AR, SR 2R LRI [18]. BT GLP-1RAs I8 fiw ] MBI (I B BOE NS5
JE %) S B R ) ek R A SRR A R B 2 R SRR T, IX AR AT B S I cAMP AR RS2 AR Y
5T, SR GLP-1R M5 5465, T B8 2850 o8 Fil 1 R Usk M [31]

3.2. GLP-1RAs Bt #{ER
M JERE /& TP AX P ZE R 40P el /NI o 4 i A B A Jie R Al Bl A 508 =6 RO O R AR 2 1 4 9% I M [32],

DOI: 10.12677/acm.2025.15123625 2049 I IR 2= =23t e


https://doi.org/10.12677/acm.2025.15123625

IR, ZENTH

R AR SRR G BRI AR RS SRR AR BRSO N, SRR 40 2 IR
H— RV ICHIRTY, LN TR 40 R0 5 T 152 5 4 M A 3= 14D [ 7 32 200 B A vl 7 2 A2 8 ME T R 7
T T N TFAS A LA BIE AW, 53— 0 43 BT A0 /0 o 200 M IV 284 (O i e Py < B ARIE B
“hrac” A, eI BRARE T, R H B ETIRE33], MUPLR S RIE T Z AP (i
TE R IR PR BRI BT L) T, R DU L B 1 9 0 [34]-[36] i P 1844 48 R U AN 5+ 208 47 1
BAH R, LI B-ERFEE B tau B RS, X R B SORE A& BT 7R I BRI R0 ML 1 PRI AR A fid A A
#[35][37]. GLP-1RAs il i i 15 /N BT A MR AY « ] SORE A ARSI BB ERiiRThRE . BOEREE
5 E % DL S 2 B s P [V P A5 2 ML D w22 900, AT R AR LR 4 1 F [38]-[41] - TEHMHIMEE S 0E
J7 T GLP-1RAs Redlifi] /MR BT 40 B NLRP3 S SE/IMA RIS, JR/D 4 SO0 B, RNA P 57~ GLP-
1RAs 1] BN P9 /N LA B ) NLRP3 ik, MTiRAE AB 175 S & 8 1E[12] [19]. 728 BEH115 (SCI)
A, GLP-1R #0358 PISK/ARAP3/RhOA {5 53l B #E 1) /NI BRI, 5 /NI B 4 il Ak, A2 4 1
M1 AU TS bt R 1 M2 B, NI pP 4 2RE[39] . hAh, GLP-1R BUE L REFNH] /N IR 5T 4H
R I I e B TR B R A ML P 7 A, ks B B R e I 4T BTG [39]

3.3. GLP-1RAs IiE W N 5 E LR ThEE

AR T 1 S (ROS) AN M ZZU(RNS) W5 1A 77 A6 5 HU AR A B A 2 8] P J R A IR S, SRR
SFNEAR . . DNARNA)K A& S B R16[42] o X LB AL T AD, t7ERFE N
BEAS (@MCI) & 2 TERER (IR R T AD (PCAD) R Beat B 3, Ui A S AL R e A S 1R [43]» AD B 104k
KR TH RE R RS T 3 AL I BE(ETC) S8, ATP AL/, [RIINA Bl S 1 SU(ROS) I B 7= 2E . AB TEZR R i
WA R ik — | ROS A i, B RCE AL R R, N4 45 # 42 6[44] [45] . GLP-1RAs it %
T PIBK/AKt 5538, W AR 75T 10 E T 0T 40 MR AR T %, AT B2 i AL i 2 1K (OXPHOS) /K *F
FHk D VE 1 EU(ROS) = AR, $ T F2 TR I o3 4 e P R 22 o R 70 TS 17 2 TR G I 4 R X o 2 6 FR) SR FH 941
PR RN [46]. AR, £ AB B G ETEIR4H T, GLP-1RAs Refhftid % (ROS) 1)
REREF=AE L RRLARRE AL (MMP) B 5 S A0 i 244, [RIA, GLP-1RAs @il cAMP/PKA Il %355 T 52451 &
TR B S 2 ) 44 2 T [ SRR e J[47]

3.4. GLP-1RAs @/ Ap BBEM tau BB T E BB

VERREE FEGU (Amyloid Cascade Hypothesis)fEA AD &Im AL R B & 3 S0 F s 5+
H[48]. UL A, B-TERFEEE F (AR B B2 AD KR Iz LIk R &, X —d MR IE T g-Al y-43
WA (secretases) X Ve FE AT A 2R 11 (APP) R 482 2 11 /K A FH[49], 17 3= s BEAR B AR A el AB P2 AE A
AB IEBRZ A A TR BN [48]. Tau f&—MEMHICE A, TE4ERFIPZ uiE o e A AR ik i 58 A=
K5 AR EEER[0]. Tau & EEAH t-tau B E A p-tau R, 7£ AD H, =1 p-tau FHA R
R A A B B A 4 7T 2T 4k 2 45 (Neurofibrillary tangles, NFT), S804 T T BE 2 B ALE R &S,
AT KRG TG E R AE[51], AL T L 4E 98 25 (NFTs) K LA K Bl i (40 28 70 T RE e s A 2208 AT
PRSI A AE AB PR AB I R 2 IA) A () R Ui FR[48] . FEHIA R FEARTT T IR JPROGS Rsg HARAT K 9%
BERE RS EE MR . 7T 14 A& APP/PSL [ 5 tof IR 4L /1N BRI s 20 50 0 s 5 ik
(25 nmol/kg bw), BFIFRABASH, KILFIH & KR it APPIPSL /IR 2SI IZRE 71, AB BEHLI a4
U/ T 33%, SOREIR/D T 30%, T AR [ R A2 ST LA B T B N 7 50%, 5 APP/PS1 AR £k Kk 40
/NERAHEL, APP/PSL FIFi & KA /N1 LTP B350, 55 B A R o S A 40 X 38 AR EDIE[5] . fx
I T R 3K GLP-1 7£ AD BEAUNE R IR 5 AD BE W AB fifi 275G, GLP-1RAs @i 1
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38 GLP-1 {55165, BUF 5 AMP iH 1L E B EF(AMPK) (S S3@ 1%, 4502 CaMKK2-AMPK #, X —it
FERT U/ p-7r VA 1 (BACEL)XHERIFE AT K 2 (1 (APP) (I D), MMM AB 197 42 [20] - BRItk 4h, GLP-
1RAs R JE ik I 15 i B AT S Il B A JORE [ B, BB ARG Tau SR EERERE I, IREE NFT
(T R[52] [53]. 7F Tau 2 1 FEHE /N B (W TauP30 L)AL e, I 8 K B 1 B 57 Tau 2R 1194
Faft, JEoGE 723l RE[53]

3.5. GLP-1RAs EAR R A B P HIZRIPIERANERIE)

GLP-1RAs 1ENiGYT T2DM A LAY, TEAS[E NBE L H AR R 53 5 R0 R B R i 4 )
PR ML BT REAEAE 22 5o o LB R JBR % 2R BB PRI AH DG D e B AS 1) E BE5 IR, TE I R %%
", GLP-1RAs (41 semaglutide F1 tirzepatide) 7 2 2 bR AL Bk 55 25 b S 7 o 95 i R OB AE VR FH [51],
XRPARUPIRES TTREFS M GLP-1RAs IR LRI HUER . WEIR B #HAE1E KRG VEISYE %, GLP-1RAs i
T T 20T 1) 9ERE SRR (2 5 40 B IR 1 (W 1L-6. TNF-a) (774, #0222 9E[54], JEREIR
i, GLP-1RAS [HI4T 2 A FH o] B BE 22 38 Ik P B2 R 717 /0 R Joi 200 A i e R of o o e 2 3 1k S B [55] o

4. GLP-1RAs 7 AD &7 G Bki%

GLP-1RAs &S Z L . 2 B EEHLH]T- 10 AD A% 0o BLEEFE O FE 2 /NI R AT Fo Bk IESE, (HIHAE AD
ST AT 22 Bk o

4.1. BBB FiEME )RR

GLP-1RAs A2 453 1 F 7 8k 1fn fv 57 e (BBB)/E Fl T PN S A5, {H KSR GLP-1 X LI 2 53
BBB, [At, GLP-1RAs 7t fif /R ¥k 3 BRI (AD)YA T T ) BBB 53 R /& — AN il il . T A R ) GLP-
1GIP MU A Eh 7 (R s & 1K) S B & 1 BBB 2B 30%, 16 AD SRR rh B8 A b i s wh 42
IBATER AR, RS b R AR T8 — GLP-1RAs HIRPIZRH R,  AD a7 $2 45 77 [7[56] [57]

4.2. EPREMSMELET

H A6 = AT SE R A PR BT GLP-1RAs HIJT 3. I3 GLP-1 7K~ A fifar i) S 1 JR R T
I ARFIRT ST, 6755 2 IR EOE 03 . evoke AT evoke + IREGIFEZR T semaglutide X511 4 #pbs & Wik 52
[ AD 8 HEAN S JSRELE PN IR 22 o AR B RE A I 2 R CSF AR bR &M BRI, X — RBUBEIG PR I
BAHBEARX T H.

4.3. GLP-1RAs BMER &t =44

TEZAFENBEF, AD 0 2 AE W AT & 38 0, 30%[H) 65 & ANMAAEAEZAFBE(SPs), 11 80 % K ixX
— Eu I 2 50%~60% [58]. GLP-1RAs i F 2 RIMEH AL B i s N, Wikl X FIEYE, X EehE
RAEZAE B TPl B 5 WA S [59]. KW GLP-1RAs I e SEUA B T4, 7EZ4E AR
FREEFRARADNER AR . Kitk, ZFEEFHMEH GLP-1RAs & MAMLITAL, [F & & 567 B i I
S JE FR RS o

5. ¥ig
B /R ST BRI R R R B, R WL RS 2, ERTAT A 284 AD B BE A RIS A5 (MCI) 1) 5625 FF

eI Z BAEIERR I P & B AB IO PRIRIGZ5 ROIF A BAR, S G B B3 e e 8 1 uer A7
IR, AEAATT A KN T REALT- I A 45 3 k38 [60] [61], BRItL, 28 2. ZHLHITA T HEnE ik 75 4 B 1 . GLP-
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1RAs 3l 2 ¥ i Z I ER AL 70 AD %00 BEZERE CAE 2 AN I PR AT FoRi eS8, [RII, BEOUE 3] GLP-
1RAs i#it AMPK S5l ZFEEH, (HIHTE AD A& R HLE THIRAIRER . [RIRHMES A TE
BHAE, GLP-1RAs R P MUWE A (A4 B[R] B2 AD XUKE, IXSE[R 302 75 08 5 Z A TR 3R WA
W5 2 B FCHERR B A4 308 . H AT, GLP-1RAs #6897 AD B I ARUESE A 78 4, A SCRRMEIESS &
BEK B SRR NI RIS, RS L SABE L BRI 45 R AR A, HESEyT R & — 8
k. FAVEEANZIIEK, HBEERERNIABIRE, UKLEZRAE GLP-1RAs 187 EH I K14
BEITFRE, et 3] GLP-1RAs 7E AD H hiGy7 A BUIEHE .
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