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Abstract

Alzheimer’s disease is a common neurodegenerative disease of the central nervous system of the
brain, and there is no effective strategy to treat it because of its complex pathogenesis. Autophagy
is the process by which lysosomes degrade and remove abnormally folded proteins and senescent
or damaged organelles, which has the function of maintaining the homeostasis of the intracellular
environment, and dysfunction of autophagy will accelerate the development of Alzheimer’s dis-
ease. Several studies have found that traditional Chinese medicine can effectively prevent and
control Alzheimer’s disease by regulating cellular autophagy, protecting neurons, clearing dam-
aged mitochondria, and reducing the accumulation of toxic proteins and amyloid plaques. Based
on the relevant studies, the research progress of traditional Chinese medicine in treating Alzhei-
mer’s disease by regulating autophagy signaling pathway is reviewed to provide a basis for the
treatment of Alzheimer’s disease by traditional Chinese medicine.
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1. 5]

B 7R 2% it BRAE (Alzheimer’s disease, AD)Z KMK X #4240 H WK RH BT R, LUK H A g-
VERFEEE F (B-amyloid, AR . tau & FABERR LI BENAFIE, o BE SR AR VE M REBE IR TR . N 45
P SR A ARG EE S, NIRH RINICAZ I R IWIDIREIOR . FiERIE R AL S, &4&5E
TN e R HEFET (1] BT AN DZELmE, 48k K24 5500 71 NEF AD, 85 % DL E#FE AR
TN 32% [2]. AD TSN Ak Co i I 0 « PR IR 2 J5 20 NI 28 = REUREUL N, &5 & g
FRIIIES , a4 s BRI O ELE /73],

H 1% (autophagy) #2 18 ¥ B A4 5 7 5 47 8 B RN 38 22 B2 40 AN I 28 2R AT PR AR AN B ) b %, B 4
FRAl RN MBS AS BIEAI[4]. — MG HLR, B WK [E I 2 55 A R [ A 428 5 9 2 &b T Bh s P (AR
A, BRI TTHMFRAS5]. £ AD Wt REES, BWRERER, DRI EWR BRI
PEEE A A FI Tau BLE, MM INARL JCRISET[6]. [RIIL W A Sh e 2% R AT A 2 Nk AB VTR, S5
AD KJE. AW ZAMME SN, Il & % 2= 8 A (mammalian target of rapamycin,
mTOR)E . [AJRMEREREGIK /15K 15 S8 1 (phosphatase and tensin homolog induced kinase 1,
PINK1)/1H 4 %% & I (Parkinson protein, Parkin)ifi #% . #%[X-¥- xB (Nuclear Factor kappa-B, NF-xB)if i . i
TR TG AL 2R 45 (AMPactivated Protein Kinase, AMPK)i@ . # K 140 k-2 M 5<K-F 2 (nuclear factor
E2-related factor 2, Nrf2)ifi % 55352 55 B W T i 1) B fif 1) 4 i RE [ 7] 24 0@ i 1 4% 3 Wk 17 6 ] 7K % 1 R
FE IR S0 AR 2%, DR, AR SOOI ok v 238 3 1 4% 1 WS 538 14 3 T BT 2R Tk v ERORE R 7Tk e
T4

ik

DOI: 10.12677/tcm.2023.1212508 3405 e

$
4


https://doi.org/10.12677/tcm.2023.1212508
http://creativecommons.org/licenses/by/4.0/

HKEEIL 55

2. 3¥ mTOR 52 1&E8

mTOR i i 4& LLE A4 mTORCL Al mTORC2 [ RAFAEN, EHldnfusE AR, R A4 K.
mMTORCL Xf 5 % = Bk, Wik R A0 1 B W 46 8 1 UNC-51 #£3 1 (UNC-51-like kinase 1, ULK1).
H I 4 5% 25 1 (autophagy-related gene, ATG) 13. ATG14 23, MM BELIT B W/ MARITZ R, A B W st
WAIFIE] [9]. AL, 7E mTORCL 95— 2%, mTORCL @il beclinl >k T ULKL [ & 4,
AT B W15 2 [10]. Sk, ] mTOR i m]_F i B WK

BTN S [LL] R FH ) 206 2 3 25 AR 7925, K BT JR JR 0 BRG P DG BB 0 5 — & A B AT o015
B, RIA 35 N HGEE AT PIBKIAKT/MTOR 15 5@ R 55 [ W, $R R HT R — 2 AUBivE AD
IV TEAS Sl . W12 SR I, AD R N s A7 K0 PO 1 /N IR SR A, e R = H AT A
N PI3BK.p-AKT . Beclinl 1Rk, i p62.p-mTOR FIFRIA, &/ Bt R = H #1500 PISK/AKT/mTOR
{55 B EE R T b 28 JORE NI FE W, R AD # T IR . SS B [131 5 MR IR, AD HiE
P& MTOR 15 T IE B A7 1L %, MR v] LU it i 4E-BP 1 p70S6K 1) mRNA &K R IE, #iii
mMTOR {5 5@, MMAEIPTIE AD (1EFH . TKIZHE[14])5545 B 4 2 32 7570, I AD LR 5 Y
B il SRR K@ I mTOR S A5 1 E WA B, @i i b S2 50 0E A DY B iz i 1 APP.
Caspase-3. Bax. mTOR mRNA HJEiE, —EfREE LA mTOR @A F M A T FE[L5]HF 5
FH, MR A AL 7 T DL AD BERK R PIBK. Akt. Beclinl. 12 RS HILEAREE 3 (mi-
crotubule associatedprotein light chain 3, LC3)%E A% iA/KF, 58 mTOR & A #KiL, ¥ PI3K/Akt-mTOR
WS, WS A VEER, SGORANAIERR AR IIRES), TR AB XA LI EEEMER, AT R L
FNNTHRERIME ] o MEE[16]20F LR BLEE APPIPSL /N R K, 25 BNE O 7 HEZE T mTOR )5
24k, @i 4] mTOR {5 5@ % i/ Beclinl A1 LC31l, T p62 & A HIZIAIEHE E W, Wb JEk RE BT
TERG AR AB KR AD.

3. I8 PINK1/Parkin E=182&

LR RLAR ) R AT ELEEE 1 I I O R R 450, & AD RIS Z — . SRR B W2 H 01
— MR B, BT VR B A RIS 15 5 Wl 4 P SR P T e S R R kA, R AT T s
TRE LR R AR 2 e B A QU — MR I 2RI AR I 4%, R AR SEAR PR T — R SR Mk 2ok A rp 32
TR ThRe 73 F[17]. PINKL/Parkin 15 ‘51l 2% & Lo Rifh B Wk 12 JUR AT, MRS, PINKL
FELERIRAMEE AR, R —ANH TOM E&4Y WA PINKL AR RAKA KB E S, ik PINKL
() B BRGS0 5 1 PINKL @i H7E Ser65 7 JE b A wERR 1L S 2 Parkin 435 [18]. 1 Parkin
WES: B2 {2 FABBAEEA E3 12 RIERMRMER, BOKIZ R R P[19]. PINKL/Parkin JH2) T —A~IE & i
[mlPg, FECZHMLR AP BMRAT RS, B FRER AR 5 RN S, Rk
TRERRLAR IR B B WE[20] . 12 RALIO LR RLpROE L AL 4G p62 75 1) B WESZ PR ER A0 F AR R ), 785
LC3 AHELAEF 948 55 2 A Wi b 5 VA B AR Bl & T i B WV G A, B S 5240 1 2R R4 B B AR [21] [22]
[23]. DA, SEHALLRARRZET p62 5 LC3 454, LLHEMEIRAE A7 .

MR 2410 T R, 24VAA 2y kRt B AD KRB PINKL. Parkin (%A, #3& LC3-p62
B, 4 PINKL/Parkin /-5 I ZeRifg B NP2 R Rk G bR, RIFMEIRIER . Fhibetess
[2510F 9T T, 4HH 3 5 R T Al 0 PINKL/Parkin 15 5B K15 S APP/PST /N BRI 4 4R 4 ki A4k 1
W, (R H VR SRS, $Em E KT, MRS ZIRLRAINRE ST . REEA[26]0F TR, =
G CR T R R LR A F T PINKL U@, LR Parkin 5 A S 54kt g =, A
TR LRI R FERRAS, P AEIRIT AD AR . BESCTR[27IMF AR, GRS S R AT @ $E R LC3II
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PINK1. Parkin ffj3i5, & PINKL/Parkin JE B85 S ZkifA B R, MLt Ag. Tau 55 AD UK
HEARER.

4. 8% NF-xB (F S 1B

NF-xB /& —Fh3e K1, B 7 TS . T MRS A, £ 5 7 AR [28]. T
xB | 2 A (inhibitor of NF-xB, 1xB)#: & FIBG/KMEIG, TERL NF-xB SR HE N H MRS e 5. THI R
BU[29], ¥ PR ATGS 1] 39 il NF-«B P65 B B 1L A NF-xB [ % 356 15 14, it R 1K (1) ATG5 9855 T NF-«B
15 51T, RUHEE B WA AT HIH] NF-«B R R EH . 55— 7T, NF-«B 0] LLid i 34 i B w4 i
Al-F c-dun S K i i 1 (c-Jun N-terminal Kinasel, INK1) [k B MR B WY, AN #0] E 1 [30] .

AW A [BLIRF R R B, SR IE B AT I ] NOX2/ROSINF-«B 15 5%, A Ap Rik, s
FRAET, $E AD /NRUIR S SIICIZRE T o SRINPESE[32] W 7RI, RS AUPTE I 40| TLR4/NF-«B/NLRP3
G5B, T NF-xB P65. p-NF-xB P65. IxBa. p-1xBo FEAKIE, ] NF-«B 540, bl Ap
PURAA p-Tau Fik, KRIFEMHIFILRAEIER, 2% AD KRKIES0IZRE /7. EHF 3Bt KB, Atk
PAT7 RS> AD BB NF-xB B RIE KT, i RV S RS RS, R4 T0. B0 PL[34THIF 78 K I,
TNRAS S BT N8 APP/PSL #E3E R/ R S 414U NF-xB p65 2 iR SR 48K T~ (tumour necrosis fac-
tor-o, TNF-a)&IE, HIHIE % K7 IR BOR R4 # 2 J0 . XI4%~F [35] 550 5T R B, AR oK T 3 3o 41 ]
AGES/RAGE/NF-xB 8 # 0 , PR K BRI A 28R ISR FERS Bt AD IIPER o Xl A [36] A 5%
KRB, R =FEAE T H AD BRI FIE MR NF-«B F1 INK [k, 0] NF-«B 15 5@, X321
2 i S B R F

5. JH#E AMPK 28K

AMPK VLS = SRR ML AAZAE, & BRI )2 2k 1T A A RE &= 1 S8 7y 7 [37]. 4 & Ff
Ji RS B 4 e P I P A A% 1 = B 1% (Adenosine triphosphate, ATP) & & BRI, AMPK B, it =4 3
FHIHHE ATP & R BHEERIK B e BAaA, AYEK. A, WSl b RIEEEER, &8
Wik PR 7] 2 —[38] [39]. ULKL 2 H Mk S8 5 sl B+, Hid 1t 3 252 AMPK EEK )24 4% . AMPK
FALE, B SRR ULKL 25 &K AMPK/ULKL E-&%, {8t N ir@E ik i es . A 570 & BL[40],
ULK1 i it Bt AMPK (=N TIE(AMPK-a, B A1 y), 3 AMPK JEPEFR VB () TR i . BRI 90 3%
H[41], AMPK 257 AR KFATE, $Em AMPK IGLIET I A Bk & Pt % e A 7 SR i AB TERR
F7Es 37 e

NS HELE 421015 KB, R TR AR AMPK (OBERR 1L KF, i ULKL fRER LK FF0
Beclin-1. LC3-1I/LC3-1 R %Kik, W77 AD /NEAAN R ReRACH =%, (REMALRERSIRE, 5%
HWRERG, $2mE e B WK B SE[43]F Fi R I, 4 IaA~ 25 e B AMPK/SIRT1/PGC-1a
5B EAHI LR AR, (R RRAR S, OB AD KRN N RE AL ROR BTG AD. AR [44)F H
W28 2B R I, RANCRIATIE IS AMPK {5 5@ #8551 AD, FEiEid APP/PS1 /N FRESHIE T K *h T R BE
WIS p-AMPKa-Thrl72. SIRT1 ZEHRIE, #E AMPK/SIRTL {55 @ B K46 AD HIFHE 2 5E,
HEM AL ER.

6. PBIE Nrf2 (5 E1E %

B LiRi@EEgAh, Nrf2 (558t 2 5 7 BgAHCIE R A%, B4 ULKL, ATG7 1 ATG5 [45]. Nrf2
P T, W B EARIRE TS AR F [46]. B0 S ) Nrf2 AL KELCH £ ECH 3¢
Bk 1 1 (KELCH-like ECH-associated protein 1, Keapl) ™7 85, M0 F 2140 M0k%, 7640 BuA% N b
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— RGN TR 3 R [47] . Keapl /¥R Nrf2 (92 ZIEREEE S YINIERC 3, p62 M=%
F Nrf2 1B, 7B Keapl 5 LC3-11 Al p62 FHEAEH, Rk FIWR/AIMARITE L, Z2fR Nrf2 (40 [48]
XS4 AR B, ANIERAh T eI I R T Nrf2 {55 8E%, MHIEN BN, #9 AD KRED
AU . ZEREE[S010 FE A B, B B SR ) id k4% Nrf2 T i Keapl 25 HERIA, IR0 ME T
RGPS, S8 = I AD /NI EIThRE . B0 R I[51], BT AT 2 B s Nrf2/ARE {55
B, T Keapl £ M mRNA [{Eik, B0 Nrf2, 125 AD ALK R A5, sEid iz .
B [521WE F R I, 25 7 35 B AN EURL BE I Nrf2 (083L, ot A AR, SEILELXT AD (1A YT

7. #iBERE

AD MR RIRHLE AR 28, thEgn] Zi@ls . 28 AT AD, £ AD FiasT R RIS, KE
FU 2 WY oh 24 0] DL G 1 45 B WA S S B BV BT R K BRE, IS mTOR 5 il i
PINK1/Parkin {5 5 i . NF-«B 15 5@ AMPK {5 5@ A1 Nrf2 5 518, 18158 5 WK Pk 2 1E
SENAIDIRE LR AIVE o BAEFERBAT FORNIG RAR R T 10T, A7 AE — L6 1o A g o 1 B 22 i i

B, EME—MNIERBI AR, Akl LA E A RIS AT, AN BRI 2
ANFRBRRIGIE 58 2 IR [ W4T A2 B 90 AR TR R FEAE FH I OCRe . LR, i A FH M 1 Wk 245 ) ANV g
BOE B, SR T HARA T RE, SIRAR KRR, KIHEOS B R B L R S R EE T B
I, R —FPEEE AOEOE AW, BRI R A Y R AR A L E . S, FEIRIRIR R T,
H 2 HIRIG ST AD IR RBE AU, 5 ST R S 2 in R e i AR S Hk .

M, AR B S IE B IR ST 77 SAPNART R UG BESR AL T K, (HIX — B A UL A
dkahc ke, EIRATRE 78 7 FIH B W55 BRI 12 0T, AR E A SRR, MESESANE
A K2y B AE S@E S NLEIRRER, R R R S BRRE SR A 5 D Rl SE A B A S

E&WE

2K B 28 BL #4101 H (82060831) .
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