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FZE  PTEN FHFEE MG /004 0268 A ( PINK1/Parkin ) {5538 I3 1 P20 B e 4 Br b iR iR R fa s
WO HESAEAE T, H I RERE S PT/R GG (AD) MR A . KB BOBFERIRIT R B VI oG . AR SCHL B T IE 4Rk
PINKI/Parkin {55 4 AD F/EHMLE X2 B &l T i@ g maidi R, REy,
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Exploring the molecular mechanisms of traditional Chinese medicine formulae
and active components in Alzheimer’s disease based on the PINK1/Parkin
signaling pathway

CHEN Yixun'#, SU Shuoshuo! #, GAO Lingli! -2

(1. College of Rehabilitation Medicine, Henan University of Chinese Medicine, Zhengzhou 450046, China. 2. The First Clinical Medical College,
Henan University of Chinese Medicine, Zhengzhou 450046)

Abstract  The PTEN-induced putative kinase 1/E3 ubiquitin ligase (PINK1)/Parkin signaling pathway plays a critical role
in maintaining mitochondrial quality homeostasis by regulating mitophagy. Dysfunction of this pathway is closely associated
with the pathogenesis and progression of Alzheimer's disease (AD), making it a potential therapeutic target. This review
summarizes recent advances in understanding the mechanisms of the PINKZ1/Parkin pathway in AD and progress in
understanding the modulation of this pathway by traditional Chinese medicine (TCM) compounds and their active ingredients.
Studies indicate that impaired PINKZ1/Parkin signaling leads to the accumulation of damaged mitochondria, thereby
exacerbating amyloid B-protein (AB) plaque deposition, Tau protein hyperphosphorylation, neuroinflammation, and oxidative
stress. These processes create a vicious pathological cycle that drives the progression of AD. In terms of therapeutic
intervention, TCM can dynamically and bidirectionally modulate the PINK1/Parkin pathway by activating it to promote the
clearance of damaged mitochondria and improve mitochondrial function, or by inhibiting its overactivation to maintain
autophagic homeostasis and prevent excessive neuronal death. Furthermore, TCM can alleviate oxidative stress, suppress
neuroinflammation, intervene in Ap and Tau pathologies, and activate upstream regulators such as SIRT1/3-FOX03 and
AMP-activated protein kinase, thereby forming a multitarget, holistic regulatory network. This review provides a deeper
understanding of the pathological mechanisms of AD and serves as a reference for exploring TCM-based therapeutic
strategies targeting the PINK1/Parkin pathway.
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B IR KHFERTR  (Alzheimer’s disease, AD) JEIfG AR T WLIHEAT EM & IBAT YRR, DL B-iE e A
(amyloid B-protein, AB) BEHRPIA. Tau & i BRI TE I E LF4Egish . W& T0E K K i Th
RE R A% O AR AE, R BRI EBEARINM I EE TR 1012 19808 K AT ARG &2, Il & BoR,
2019 fEAER AD S HAb R RAE B 2 5,700 3, Fiit 2050 fEHfIL 1.39 12, K EL 152%, TEH
KR AN D ZBBA, R E, PTEN i S ¢ ¥EF 1/Mh 4 A&7 A 5 & (1 (PTEN-induced
putative kinase 1/Parkinson disease protein, PINK1/Parkin){z 5 i@ B AF ALk B B k% O i iLH], 5
AD MIRAER BTG, 2D EG SECZ MR, ik AB VIR, Tau &SRR
o PHE JORE KB LB, IR A& AR . IEAER, WEEZEE T PINKL/Parkin {5 538 % 1 T
AD IHLEIRE FCEAR e, AR S-S A ISR, MZIEERE AD Jps 3B (1R R 25 5207 BB
VA RS AT Rk, BRI

1 PINK1/Parkin 5 S B ENESESUEH

PINKL J& —F e Rk B (G, Parkin & —Fh E3 2 RIEHM . fEMEFIRAET, PINKL At
AR, AR N IR R R B2 RAH KBS 3 (presenilin-associated rhomboid-like protein,
PARL) %505 MO8, e kiR 5240, W2k i B f7 (mitochondrial membrane potential, A¥Wm) &
B R A2 AR, PINKL Joikib NSRRI, T AR AEZe kAR M 781, F35E JR 1 PINKL %
i1k Parkin A17Z & (ubiquitin, Ub)4r 7K Parkin 4% 31|52 S 28 RiAARE-101, Parkin #¥G G, #F— 2z
ALK BRI E A, mERiAR & E A 2 (mitofusin 2, Mfn2) HIHL BRI IE I B FilEEA 1
(voltage-dependent anion channel 1, VDACL) , Frid 5z Z& R, Gx Hey 254k 1) 2 1 4 1 0 52 k1
A, WA & (optineurin, OPTN) | 72 %454 8 M p62 (ubiquitin-binding protein p62, p62) Al
¥ 5 % E 52(nuclear dot protein 52 kDa, NDP52), #ifi 5M&HxE A 1 %4 3 (microtubule-
associated protein 1A/1B light chain 3, MAPI1LC3, LC3) 4i#, Bah&hifkE b, &, G525
LERLAR IR B WA 5 IS AR5, 58 BZORL AR 1) 5 Al AT BR 11

2 PINK1/Parkin {5 5@ I 7E AD & & FBI1/ERVLH

2.1 ZKAKINEEFERS S B EELRS

PINKZ FI Parkin 75 4 FF 28 b 74 57 S 45 il vp e SCBEVE F, I8 0k A 3 2R Ak 1 Ik 328 495 1 3 375 52 3 11 2%
kU2, AD o, 2R R TH BE AT A B B AE 2 — S IR 2R AR B R S R R A S ) R, AT
A TR, LR, AD BAIth PINKL/Parkin /15 () 28 ki 44 [ Mok 1 S o 0o, Bl 2R ki 44
H W5 & A RS, #S AD R AR JR % DA e s-18],
22 AP ERE Tau EATEHEBL

AB BEHA Tau & H i FE R ALY L PR 2 i 25 2 AD [P AN 3= 2005 B bR AR 181, 2 RifAk F R
IIfe RS r] RERZI AP TSR AT Tau 2 A AR . PINKI/Parkin i i [ Th GE F 5 ] it 5 50032 451 28 R A4 1)
&R, MREEAA N BN RE, &R AR BEHRIE . 718

eAh, Rk A S Tau & H BRI KPA L, AR RAR B 0T REFE K Tau & F 5 B
Wi Ak, MMM R L gegm 4 i 8, Tau AR —FMEMKCEA, TR EME S, 4k
MU IE R EEMINEERT, /£ AD B R T, Tau EASHIL E#RML, SEHELEHME S
IR AT AP 22 g 251200, 28y Ak 1 W 3 0ok VA5 B A2 4 IR 2R b Ak, il D SR AR B 8OR 98 0 S N, TG [R]85
M) Tau & A B R AL 7K 11220
2.3 MERKRERMAK

T 1) /0N B I A4 R T B TR A i S BRI T Al e A 25 - 1B Cinterleukin-18, IL-1B) ORI IR FE A
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+—a (tumor necrosis factor-a, TNF-o) 52 & AHMIA +, XEHF AU EZEMFEML T, boi—9P
WG 2 ) A, T RRRREE I S 0E I 2324, i, IL-1B RERE(EHE Tau & (it BEBERRAL, o
AP LT AR LS TR, T TNF-o WS SR TR T, A shae iR 25, 78 Parkin 2 K m R
() AD FERIeR, /N5 R B AR TR R A B PR v b S o, BECR & IL-1B. TNF-a 2542 % K1,
TE AR 1 b 28 98 R BA 855 126,271

WABFFEEY], PINKL F1 Parkin BE8 #11 SRR 5T J5 1 S,  PINK1/Parkin i #% 2% 1 7] 5 5 304
BARYU R R ER, MWMBIE R RS, RIS 5O e b 281, 98 0E R P0G Tau BEF (41 GSK-
3B, CDK5) , fZif Tau & H 7 H BERR A28,  [F] I ) i S A0 W i A S BB D WS 32 44 y L BOE I+ 1a
(peroxisome proliferator-activated receptor y coactivatorla, PGC-la) Fik, /D& RiiA‘EY &, i
— 2 R e A R RS R A RO W G ORI 3B (glycogen synthase kinase 3 beta, GSK-
3B) A2 O JE 3 2= K 1 5(cyclin-dependent kinase 5, CDK5)/:2 5 Tau & [ R 1k i 55 B3
g, BENIMBOES S Tau OIS EHRA, BRMEAgEgEL, RASFHEME TR,

R, PINKL/Parkin 8 2% T g B fis 5 i 48 2 50 T8 il B RORALIR S, I s R AT AR . —J7 1,
PINK1/Parkin it % 2K T B ZR KAk Dy e B G FO P S B2 e, MNRIFHE 2O0E; 1/ — T, &R AEN
RIE PP X4 Sk k4] PINKL/Parkin 3@ 1 PGC-1a [W3Rik, B BELRARIIGE, % IEE
Ho
2.4 FERH

PINK1/Parkin il % 2 5 {8 45 41 i P 110 8040 B 30K o7 129331, T 8 1E 5 1) 28 kL 44 A2 40 i P4 3 1 41
(intracellular reactive oxygen species, ROS)[F:E Kz —, XLE ROS 7E4 MU (5 5 1% T A4k e 4 fufa
SRR, M, MUERAAZER, ©A&74d &K ROS, it EmPrA B HEE 71, M
SHEEALRIEEBY, R A RS TE R AL B ROS BUAZHRERRIAAR, I T 44 4 B P 1 AR AL O TP
flir, FRARAAL BT, PINKL/Parkin i i ) it B g 5 2 P £ 38 47 1 9 995 (140 98 ERATL ol 85 D7) A4 o 1881
WIS PINKL/Parkin & B &k A2 RAZEL D) e R, 2R RAR oA ROG R, 5 BRIk ) B i 5 A
ROS i FE =k, M2 SR & ot fptr:Rneel,

3 HEATHREE

3.1 HZHEFIET PINKL/Parkin {55 1E #3477 AD HI#LEI
311 MWEiE T &ALk B I E 2

AD MR EE g FE 5 2R KR D) REBR S VAR O, TR R ARMERL S0 ROS 1K, T AB REEM
Tau AR, AT KMATTRFTL3, i Jr@d Wnl . shA P57 PINKL/Parkin /i 5 ()4 ki
RELE, 78 AD JRIT PARBUMRR L 3, —J7 T, WHZE J5 TGS PINKL/Parkin i@, 155 AR 55 %
RRLPR . W EAGT s T T AT @ B, BHWT ARV, B R RS Rk SR,
ZILILEE R A S AU I R T, N FI DRSS . I b 24 5 5 O 1A R T AR A E W
PEEIER , BCR T BmE Br . BT SR BUE A% 2 5

(1) ¥ AD %

P 25 B 7 7E APP/PSL HLRER/N A b, i P #h & e ki Ak PINKL/Parkin [ B (3075
PRt T IR RRAR G bR, R 7 Sl aE b, BN T SR A, T e N RO AR I, kb i
X AB UURR, FEAMEIAP e T, AR T RERel,

MIHAT B APL-42 KRR AD #%d, fff PINK1. Parkin #i&ThE, fff LC3-11/LC3- [ EikTh
=, A p62 Rk B FHRL, WHX AWAHEE L, INNThErEERTE; £ STZ KR AD FiAY
i, FiA T PINKL A1 Parkin BIEEARE, il 7 LC3-11/LC3-1 5 p62 A FEIE . ¥t B 24 045 25 Bk
i PINKL/Parkin J5, MIIE3h T HWARKIE K, BifR T 2 MER ARG R0ER, RIPMEI0. 8
RMIhEE, (25101268 111K & 189401,

Xt APP/PS1 /IR AD AR, HEGEIERUIAIT A L T PINKL A1 Parkin 1) mRNA Fl& H/K
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P, M HAE LC3 & A RIAR SR N, p62 & RIE AT IR B D, R ZRR A4 i K A R
R, DO RO DUS PINKL/Parkin 5 5@ B, 955 2000 1R [ W B2 ki, M
1BIT ADI,

W TR AR . AR AN K 40 B R R R 45 & 1 SN RS NR AL T Ok @ m I E I NLE . %, A
YFP-Parkin Hela ZHfuti A, WF 57 A GBI W% YFP-Parkin 76 2Rk I S8 s/ M ix — 2 i 3
%R, L KRETZREWHESE SR ERR)E8. MG, £ D-2EAME (D-Galactose, D-gal) 5%
IR N A 3 BB g AT T 30AE: fERA, FREF 743 D-gal Hifh1¥ SH-SYBY 4 RE4H i J8g 41
Ms TEARN, PR TSt D-gal @EM/NER, %S 35 d RS T RETZ, KU KETHEE L
PINK1/Parkin i@ #% 14, 2k Parkin &5 [ [\ 2R RIARIEFE RS, 00 1T 508 2R RAR IS B Ao, 300 2 2 pi A4 1) R
i, ZEINENEEE . BJa, 1£ SH-SY5Y 4B fii ] siRNA mfik PINKL EH f5, KREE iz £ ik
P AT Parkin [ 34 5 AE FH 4l 0 35 00 0, DT A 1) 360 UF K H 3 (A PO T s % . iF 7R B,
KEE 7 1E & B # PINKL ()05 0BT Parkin, fR8EZeki ik B0, JEBRINGEZ MLk, MK
HRERE, WRIAMIEE RN,

(2) )i BEBE, 4EFF A VRRRES

KRR EEIE A 7T AB25-35 WS PC12 48/ AD #i8Y, KILSIEFH XA LLE, AD Y
H1, PINK1. Parkin. Ubl. Ub. p-Ub. LC3 mRNA FKikFtm, 2k s fr i i A%, B WMk R
F¥L , HENMTE AD JRHEDIRES T, ZRARIHREZ 8 0] T 2 PINKL/Parkin i B 5 5 G, 51 Rid &k
B E R, NI #R 2 CAE T o 17 i il B v 1R 24 L3 BE W 35 BE IR PINKL. Parkin. Ubl. p-Ub %
LC3 ) mRNA FIEARIA, FHmb i B = Az 1) AWM, i BRI 2o ki R s 7 W &2 IR, Wi B AR
AB FEMEFEUR KA AW RS RN, R 7 fd PINKL/Parkin JEES, Z2fE T E R
56 40 PR3 R ) A7 4, AT IR T A A A A

T3 ANER S I R R (vascular dementia,VaD) A, KB 2R 7 W R T 2 &N LA
YA TS, i) T BRSO PINKL/Parkin B, /b0 BRI [ WA R, 8 2R R A 1A
2, AN AD IREEMELRYT . IR BT B, TR U B B Bk 25 4L @S vaD ok
AR, %05 al s L4141 PINKL. Parkin. p62. Ubl & A AT mRNA ik [E{%, KRS CAL X
MR EIE 2 . HEPIER R, X RN M 7@ N PINKL, Parkin, p62. Ubl £ik, #iiflid
FELRLR A, WA T, RS IR, I EGE 22 SR 2 AR YT ADIB4AASL, g )N
FAE VaD /) BB LI H 2R AL R AR, AUCT IR PINKLL Parkin, Beclin-1 H1 LC3 il 5%
i, i LG GR A T 2D (myocyte enhancer factor 2D, MEF2D) i #4148 S0 17 3 AH 5 FE [K]
IR, TR 2R A4 1 I A X 1 2 1481, 4 )4 Ly I A ok, 78 VaD KRR b, %07 71 g
5B N PINKL. Parkin X HWbrEEH LC3-IIHEL, RN L p62 EA, 70 HE 6]
FE W R R0 2 AR A T
312 FWMABLE Tau EQTRE

AB UURRAT Tau B A EBERRILAZ AD IR KAZ Cods BEAR & o T O HIORIG I 775 UL (1) S 56 3 A
265 52 75 Al R O PINKL/Parkin 38 4%, {E3FZRRIA H 1, MI-T7 A A1 Tau Jp BRIM8491, FF.OHLTE
APP/PS1 /N i B 25 T PINKL. Parkin R 3Kk, fif LC3 RiE L AMEREE, b AR &
HYUR, [FIER NLRP3 58 fE /N A J0E i 3 PR AR U8, i 75 UKL /£ P301S /)N BB B v ff PINKT
Parkin, LC3 EEHRIETE, p62 HAFKKEMRM, BFEBEK Tau HEAMRRI/KT (Serl99. Ser202)
AT8 F£ikM, XEWHZE 7% PINKL/Parkin )5, @iliERZIMELRA . SR &R0, W
AT AR FEAER Tau B IS EERERR AL, BHIBT T AD A% 0o BEERE
3.1.3 R | A R BN K IE I R

ZRR G E T T BRI 5 R IE I S PINKL/Parkin 38 B3 5 28 R AR F W, H R0E
B IhAE S kiR, MRSk B> ROS 7748 . 35 BEHLAE AP25-35 i 31 PC12 40 i AD #E7Y rh (1)
WK, = AR R E LR PINKL. Parkin 85 3RIA, #&& LC3-11/LC3- 1 LhfH, [F)R &3 PR
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ROS 7K, i eI i3t 2 k44 D) e 1k S 40 M i B S8 AL B e 71001, 5546, 7E AB25-35 53 AD
KR, HEEPEIC TS AL ROS KM EIERF IL-18, IL-6, TNF-o & &, FF T 7 NLRP3
RAEPMMEE ARIE, U0 EEOME PINKL/Parkin JEER 5, FIN{EHE T 2R kifk M, o0 7 Zkifk
1%, AWE] T A SOERY, IR E T AAEIGE APPIPST ANERIKSE B, A MA T, BEA
X E T PINKL/Parkin fIZ A mRNA F£ik, BEZEHRS THEMLEE SOD /KT, KT ROS /K
o JUARBEMZE, ABCA A B W] SR, e A R TE A . SOD KSR LA
S PINKL/Parkin ik [ o 35 1 FH 34wl 3 55 ol ) 550520 . 3 B2 00E B 7 o ik 3 951 hu e e A1 i 2 s Ak 19 e
KW i A AN A, R R FEM A ORI E A% O IR o B8 IS 37 fig L R afn A e R K R A
(220 PINKL. Parkin #1 LC3-11/LC3- [ & HRIA, [N 3242w A B ki (superoxide
dismutase, SOD) JEMEFIAMEH ik (glutathione, GSH) /K°F, B —® (malondialdehyde, MDA)
T3S X BN AL B B T 2, BEIOE PINKL/Parkin 3 % AT A7 20 g 240 i 1R 14
1k R

TR 8 & /DAL S T4 M3 1) S23e A VaD AN T, SLEE R 17 H 24 77 71 dnfaT e ek 3 FE 400 1)
PINK1/Parkin JEE, FRICAMPIEAT R LRIETHEE . WA ML TTET, RA&SLPNEE 101z
RE IRy BARBY. TERANSRIGT) VaD FBIA b, SIS E A1 MR R T B AN ECIRES: g &
AINFUREAL A i T 2] 2 ROS. IL-1B. TNF-a /K&, 10 GPX4 (GBI PLAAEE) /KT &5 2 %
iRl 9% M BRI 1 21 MDA (IR U &4k 724D KPR BJF, mabiALie /1. SOD.
GSH /KF &3 T, RN ROS BB KI5, NADPH E4LEFIIE (p22phox F1 p47phox) i mRNA %
R T SIS IR R R AL ZH PINKL. Parkin #iA88 00, 1fj p62 #ik Fi. Bax JF&, Bcl-2 B&
i, VLR Pl 21 S N A S 8 T KRB RES, WIEEIT PINKL/Parkin 45 1 £ ki 4
A AT 164, (B2, 7EMEDIRES T, XM AW RN 0] R il BB RUY, ik A BOE bR
A FEMAIUIET. . SEAAMLL, 4 FeE /MG, PINKL, Parkin, Beclin-1. LC3 ¥ mRNA
MEBRIEEE TNM, M p62 fl MEF2D HRIEM FiF, 3K T ROS. IL-18. TNF-a, FH#&FHA T
GPX4 #1 ZO-1, XM, @& G R HLE, &/ EREFEC 720 RIER 28 0E [ B 7K 1161,
HREMAMLE, BEAMZHEZ G, PINKL, Parkine LC3-11 8 A #iA LML, [FW Bel-2 £k
hn, Bax #ikFEK, ©EFHRIF T SOD. GSH FLEAPIEILEE S, BILT MDA 1 NADPH ALK %
ik, XEUREYEFMLZ R PINKL/Parkin J8E, J5B T RER ROS, W 1 ZRAK 2 1A I
jLﬁ[M]o
3.1.4 #i& PINK1/Parkin 1@ B B9 b A= #1 4

TUERAS BT A 1/3 Csilent information regulator 1/3, SIRTL/SIRT3) 1E M Bk e i M v — k% 1
2 (nicotinamide adenine dinucleotide, NAD*) K#i ) & A AL B, w22 A BE L XSk HEER A
01/03(forkhead box 01/03, FOXO1/O3)fi¢ it H i sk i& P, 1 FOXO01/03 1E J 4% K+ v B £ 4%
PINK1/Parkin i@ % #H OCHE R ) Ak 4 981, JeF “WFHE = 7 i, A% HF AR, 75 Wb 5 AL
£ SAMP8 /INEAT HT22 4l f AL vp B 2 7F 5 SIRT3. PGC-la. Mfn2. PINK1. Parkin ik, B&AK
Ac-FOXO03a /K, fRitLbifRh G M2, LRRAEE A A ATP KR T+ 5 SIRT3 i 7]
3-(1H-1,2,3- = M-4-FE) Ak B (3-(1H-1,2,3-triazol-4-yl) pyridine,3-TYP) A BHr F iR RGN, HiF SZ7S Wk i AL
it SIRT3/FOXO3a i i i#iE PINKL/Parkin 1 Sk ik 5 W . #MNE (@A77 APP/PSL /N i 2
FhE SIRT1. FOXO03. PINK1. Parkin ik, fgit LC3 Rk, i p62, ff ATP /KFFtm. ROS /K
FRRARDT, XTI LR B, G E 7 rd i SIRTUSIRT3-FOX03a & L (55, WIS
PINKZL/Parkin i85, T R 50 8 1) S ki A4 o s 45 1 I 4 . an e 1

F1 T2 E I T PINKL/Parkinif i i) ROs: i 45
Table 1 Summary of the effects of TCM compound formulas on the PINK1/Parkin pathway

PRI E BRI 5 ! 0L RAE AL E LA 245

Formula Experimental Effect Core-target changes Mechanistic summary
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model
APP/PS1 /M AD
S 2 1o B JH I IR PINK1/Parkin /1 HIZRRIMR B, /b A JTAR S MIZ TR T, JEImoR
{7 o N
APDIPS] PINK1 1, Parkin 1, BACE] flAUHE, #THZ A
. o mouse
FD;ggang Yizhi model of AD HABY Enhances PINK1/Parkin-mediated mitophagy, reduces AP deposition and neuronal
apoptosis, increases synaptic density and improves memory performance
AB1-42 K 5L AD IR PINKI 5 Parkin 8 A 3IA, (eib£oRi ik B RATE OF i FEig pe2, 1
IR PINKI t Parkin 1 G AR, I, R ST
Danggui AB1-42 rat model LC3-1/LC3-1 1, p62 } Up-regulates PINK1 and Parkin, promotes mitophagosome formation and accelerates
Shaoyao San of AD ’ p62 degradation, clears damaged mitochondria, decreases apoptosis and improves
learning-memory
A2 ) STZ KHi, AD 254 13 PINK 1 A1 Parkin J5 K E LMK ARG, FEAK p62 HER, DG 4hifk sy
- pich PINKI 1, Parkin t, fE, NIRRT
ls)l?:ogg:ol San STZ rat model of LC3-1I/LC3-1 t,p62 4 Restores mitophagic flux via elevated PINK1/Parkin, lowers p62 accumulation,
i AD improves mitochondrial function and relieves cognitive deficits
B APP/PSI /MEL AD 5% PINK1/Parkin 155, $2FF LC3 MM AW IE, FRAK p62 /K, JRiEH4
PRI IR T SRR K, el S HSE, EedizRkl

Hei-Xiaoyao
San

K

Dajianzhong
Tang

Tt P 75 1431
Wenfei

Jiangzhuo
Formula

I B s g 1441
Wenfei

Jiangzhuo
Formula

A

Dingzhi
Xiaowan

EVEEINIR7g

Danggui Buxue2-VO rat model of ¢

Tang

FF o Efl48]

Kai Xin San

TR AR )

o

APP/PS1 mouse
model of AD

D - FFLBEA
2N

D-gal -induced
aging mice
AB25-35PC12 4H
i

AB25-35-injured
PCI12 cells

2-VO VaD ki

2-VO rat model of ¢

VaD

2-VO VaD K

2-VO rat model of '

VaD

2-VO VaD ki

VaD

APP/PS1 /MR

APP/PS1 mice

P301S /M

Dian Xian QingP3OIS mice

Granules

PINK1 1, Parkin 1, LC3 1,
p62 |

PINKI1 t, Parkin t

PINK1 | , Parkin | ,

LC3

PINK1 { , Parkin | ,

p62 4, Ubl 4

PINK1 | , Parkin | ,

LC3 |, MEF2D 1, p62 1

PINK1 { , Parkin | ,

LC3-11 |, Bel-2

PINK1 t, Parkin 1, NLRP3 |

AB |

PINK1 1, Parkin t , p-Tau | ,
SYP t, GAP-43 1 ,PSD-95 t

Reinforces PINK1/Parkin signaling, boosts LC3-mediated autophagy, lowers p62,
attenuates neuronal injury and mitochondrial swelling, ameliorates hippocampal
architecture and memory

{2k PINK1/Parkin 155, 340 Parkin #4407 L RARNE, WE LR ARES ATP
AR, BGEMERIERA RIS IR

Facilitates PINK 1/Parkin signaling, increases Parkin translocation to mitochondrial
membrane, restores mitochondrial function and ATP production, improves
neuropathology and cognitive declin

F#A PINK1/Parkin 335 AR B, TR ZRARR ALLL, 802 B R /MAHE
M, MM AR 55 H4m s

Down-regulates PINK 1/Parkin to restrain excessive autophagy, recovers mitochondrial
membrane potential, reduces autophagosome accumulation and alleviates AB-induced
cell damage

T S, R A ST, GRS CAl XA FIE R, B2
KRR E RS
Inhibits over-activated pathway, decreases aberrant autophagy and apoptosis, improves

pyramidal cell arrangement and number in hippocampal CA1, enhances water-maze
performance

R BRI PINK1/Parkin, 8/ A6 ROBORI 2 5E R F, 27+ MEF2D Fl p62
KT, ARl T 2 TR 2 SR

Suppresses over-expressed PINK 1/Parkin, lowers oxidative stress and inflammatory
cytokines, elevates MEF2D and p62, protects hippocampal neurons and improves
learning-memory

I SE T R I EE S 1 PINK 1 /Parkin {55, AR W, $2F Bel-2 ST
RAKE, RIFESMHEITTIFSEES LI

Moderately down-regulates hyper-active PINK 1/Parkin signaling, reduces abnormal
autophagy, increases anti-apoptotic Bcl-2, protects hippocampal neurons and improves
cognition

B HEBRZGRL fA R, A NLRP3 JOAE/MAIBES, S A AIIRE 54 2L

Enhances mitophagy, inhibits NLRP3 inflammasome pathway, improves cognitive
function and neuropathology

A RERARENE, > Tau HEGEERERMK, HIRRAMES, BEMEHR

Mediates mitophagy, reduces Tau hyperphosphorylation, upregulates synaptic proteins,
repairs nerve cells
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AB25-35 PC12 4N Wil PINK1/Parkin /5 {e b0k FIE, 982b ROS 7722, il NLRP3 JAE/MA

e i 150) i PINK1 t, Parkin 1, KR SIER F, SR FHAHIARIE 2 AR Al 98 4
t . L .
Huangqi San  AB25-35-injured LC3-T/LC3-1 t,p62 4 Actlvates PINK1/Parkin axis to promote mitophagy, decreases ROS, suppresses NLRP3
PC12 cells inflammasome and downstream inflammatory factors, enhances cell viability and
synaptic plasticity

AP25-35 FSH)
soighen  ADKR

Wi PINK 1/Parkin il BE e HE 2R MR F 0, SCEZRRLATIRE, #0) NLRP3 4 5E /)

PINK 11, Parkint, Mfn1/21, IL- N -
1, Parkinf, MEV2T, Ih-gy ™y on o iy s

14, IL-6, TNF-a|, ROS|.

; 1 Activates PINK 1/Parkin pathway to promote mitophagy, improves mitochondrial
Huang Qi San AP25-35-induced EJISIIEIEI?TL PSD951, SYPT, function, inhibits NLRP3 inflammasome, enhances synaptic plasticity
AD rats
A _Eid FOXOL1. PINKI. Parkin ik, {EbZobifs b, AR, Rirmmg
MoiiiﬁejZ\Shu APP/PS1 /)i PINK1+1, Parkint, FOXO11, ¢

APP/PSI mice 1 ROS|, SOD1, p62|, LC3-1I | Upregulates FOXO1, PINK1, and Parkin expression, promotes mitophagy, alleviates
oxidative stress, protects neurons
&% PINK1/Parkin & Beclinl 7K-F, S45REH IR 5K, FEERBILAMLES, BRI
PINKI 1, Parkin t, e, IS0 RE

Yu Wan
I I3 2-VO VaD KR

. t
Zishen Hi 2-V t 1 of .
T;igen uoxue VaDO rat model o LC3-1I t, Beclinl t Elevates PINK1/Parkin and Beclinl, reinforces mitophagy, eliminates damaged

organelles, protects hippocampal neurons and improves learning-memory

Wi PINK 1/Parkin S(ZHELRLAK I, 1 VHURILAS SOD. BISIR i LIk
BI04 2-VO VaD KB PINKI 1 . Parkin | MDA, IR TR A, RGPS

Zishen Huoxue 2-VO rat model of LC3-11/LC3-1 1, p62 } Activates PINK 1/Parkin axis to enhance mitophagy, up-regulates antioxidant enzyme

Tang VaD SOD, lowers lipid-peroxidation product MDA, inhibits apoptotic proteins, attenuates
ischemic injury and improves cognition

£ N S S L e hre e e b 2z pE /> s
SN FL56) ;?ffmgém‘ SIRT31, Ac-FOXO3al. PGC- ﬁ%ﬂ: ﬁi‘silg;i/ FOXO3a fI-FMLHLIA [, SRR AT AERRT, b AB U
Liu Wei Di i laf, PINK11, Parkint, Mfn21, *° \ . . . . .
Huang Wan SAMPS mice, Drpl/Fisl |, ABJ, Tau| Regulates SIRT3/FQXO3a—medlated mltophggy, improves mitochondrial dysfunction,

HT22 cells reduces AP deposition and Tau phosphorylation

AN (R T 3L+ SIRT1-FOXO3-PINK 1/Parkin 38 B LA FI W, AR R, o

SIRT11, FOX031, PINK11, i 7
© Parkin peot O ATpY RO S A
ROS| ’ ’ ’ " Regulates SIRT1-FOXO3-PINK 1/Parkin pathway to activate mitophagy, alleviates
oxidative stress, improves energy supply and neuronal structure

Bu Shen Jian APP/PS1 /R
Nao Tang APP/PS1 mice

e R 1 RoR B
Note. | indicates downregulation; 1 indicates upregulation.
3.2 G EMS 9IET PINKL/Parkin 5 S @47 AD HIHLE
3.2.1 MEiFF PINK1/Parkin 15 518 B
H 2 PE R X PINKL/Parkin £5 5 38 it B XRS5, B8 08 R4 50 1 AS =] B BORT 48 i

FIRACRE AT . WA, BEWRE BWRNAEBRS. —Jrm, 2 80h 2yl sz
AR HELRLR B, TR SZARARLAR s ST, g rh 2 Ry R A I P B, R

(1) Womimes, ek sz Mg bk b

NS BHE =K, WiEEAE AR, 79 A~ NS [ (protopanax-adiol, PPD) 24 (40
Rbl. Rb2. Rb3. Rc. Rd. Rg3 # Rh2). J& AZ = (protopanaxatriol, PPT)%! (41 Re. Rgl. Rg2 Al
Rh1)A15% 23 5 2 (oleanolic acid,OA)#58], 7E AB25-35 #i{jj ) PC12 4iiffu i, A= H Rol &l &
20 BRI R L W N AR S A R AR R A S L 2, LC3-TI/LC3- T HufE & PINKL SR HREEE L,
OPTN HHKIXLEE T, PINKL mRNA KX EE i, R\ ANSEH Rol v 15k 2 0k 5 W ) &%
MAELRPAER, HHLE S LI PINKL/Parkin JE . 0 FFATE 5 NDP52 F1 OPTN HIRZEA
KO, JE— L FA M PINKL sShRNA $ORIESE, 24 PINKL RIEHGEUR)E, NS 2H Ryl ASaefHEn
PINK1 K H FiiF Parkin fRIE, I HAGELE M NDP52 fI%E, (HH 858 5 Wi /E %A = 2
SR, hRENE BN LC3-T1/LC3- T KL 3E (Lt OPTN [yH#EL, XK MJ A 2 4F Ryl Al fgilid
fE3E PINKL A FIZR Rk F W, IR R RS2 B 4007, X2 L0 AP 38 B 4 B 453 493 1 /8 FH AL i
Z—. NBE1 Rbl FEEEIL LN PINKL/Parkin i85 (B0 /E Y, 78 AP $A% ) PC12 4 i i A
1, NS R RbL nl R dtgn b | W /MR Z Rk, FH& LC3-11/LC3- 1 LifH, /b p62 &M
KPR RN PINKL 2 (153%, Jd/> OPTN & NDP52 % F17KF; Parkin. OPTN mRNA ik



8 o AR 2k

BE L. HAGRATERA, ASEH Rbl FEIETEHE PINKL/Parkin @i, 58 AB $ifs PC12
e RN = G

R RE, o & 2 55 b 25 05 1 o T B8 L PINKL/Parkin [I3RiE, Jo sh £k kith B 1 f2
¥, IEiER AR BEMEMET REZ M RLA, MR A uRt R AR A AR iR
H [ ff APP/PS1 XU BEN AD FABU/NRAML TN LC3 MM N R T, M L4 ko
PINK1. Parkin mRNA KEHREEYEEF S, p62 mRNA KHEARLELEFIL, Cathepsin
D. Rab7 mRNA XA W% &2, R4tz & S v @ S PINKL/Parkin 5 5 k15 S
AD BN BRI AL 2R LR W, S SRVA BRI RE . 7 D-gal SR KRR, ZE R R B
[FAE ] 18 PINKL. Parkin Al LC3-T1 %1k, [EfK p62 ik, BELkifk AW, Tfi1E AB1-42 531
SH-SY5Y i, #ic Z BT PINKL. Parkin. Beclin-1 £ [ WA <& A&k, [£1% p62,
AT A1) 200 LR T, 3 i o 8 o 5 s ) R A 1641

(2) i s, 4EFFEERRS

BB 4 2 55 (flavones from vitis vinifera., VTF) 7£ APP/PS1 %% L [K] /]y B AR Y ot 2 30 HH b4 (1)
WU TVE R AN PINKL, LC3-11/LC3- I LAl p62 /KPR T, #ws Wit i
Bk o VTE TG, X b B AR, R p62 KPR T, R VTE a]f i E s m e v,
YEFF A MRAR SO0, X — R I s o 24 ] B B U Y B A T R R o B R R PR AR E A
322 FWARE Tau ERTRIE

AB UL Tau &AL EBRIE AD MR O BERAE . BFFE R, b 24 Bl ik s
PINK1/Parkin i % e dF Abi i Bk, WA J0E R 8 KA AR MIBEIRA Tau 2 H, M+ AD 1
R B HERE .

N2 % ¥ (Polysaccharida Panacis Ginsengis)GP4 £ AD £k Ht. 3D XX {RAN K 4 f i AL v ] 3 2% 11
PINK1 Al Parkin ik, BOHZ R4 B RO, L4 RNAI @K PINKL ZERH 5, GP4 1T 1k e jk /b
AD Lok A R, UESL GP4 I AP S H RAEMEHVLHIMK T PINKL/Parkin 1% . f£
APP/PS1 /NS A, B4l Bk B i G PINKL/Parkin i@ B, [FI &2 AR S N AB BIKE A APP. K
% & PS1 K B/l BACEL BIRik, M AR HIAE R, KT 2% 20 3 o o ME Bt 45 7 1R
(caffeoylquinic acid from Erigeron breviscapus,EBCQA) A& iE LR 2L e, Y/ AP ZE R4 R, $2
F+ PINK1. pdr-1 mRNA 3i&, #00 ATP & & 32 APm /KF7E AD KA, EBCQA 4524 i 3 i
319012 Th e, 2T PINKL. Parkin ik Al LC3-11/LC3- 1 Hufl, FEMK p62 FTik. iZS2iF W
EBCQA kit PINKL1/Parkin 35 Rk H W, 15k AR SERM, e ilmeel, 7E D-gal 31 HT22
YA AL R, SN RESE RIS S PINKL/Parkin JE I, B LR RThRERAS, 1M AP FERIA, MGE
Rem AR, Ry e ol Wi 2 HEAERES (fucoidan polysaccharide sulfate, FPS) 7t N2a/APP695 4l
Mg AR, AIEZE I PINKL. Parkin fl LC3-113RIE, MK p62 Fik, M/ Ap &8 Tau &
HKF, o 2R R iR, FEIK ROS A, i 2R itk | Wil il 7] Mdivi-1 FHij5, FPS Xf
PINK1. Parkin HIiEAER KX Tau F1 AR ()36 BrAE H 98 B340, KB FPS By #h £ ORI 1 A At
T PINK1/Parkin 13 5 i [ (691,

323 RESMNHIRG

—LR BT SAMPS Pk EZi/NE AD BIAUFN AB25-35 i PC12 4iffu, i PINKL,
Parkin. NDP52. OPTN mRNA 5%, JF& LC3-1[/LC3-1, P&{% p62. #£ SAMPS Heidi=Z 1k /i
AD FEf, =8 BRI E W N P EALEE (B0 GSH-PX. SOD) HvhtE:, Hin GSH & &, [KIKHE
it AL 77 ) MDA I DNA AL 0555 E4 8-OHAG 7K. X Lo 48 A 208 55 5 PINKL R i
WG S RARLA B YA oo,

FPS 7E N2a/APP695 4 f i Al th R Il th P & R EFH . FPS nl 23 i PINK1. Parkin #1 LC3-1I
Fik, FBIK p62 Rik, RN AB1-42 & &AM p-Tau S396 & /K V. FELKIATIAEJTIH, FPS AlEk
SRR A, PR ROS & &, Fhm ATP . MM H LR A G WEIH H Mdivi-1 T7ij5, FPS
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XF PINKL. Parkin (3G AAE FH 4T p-Tau FiT AR (35 BRAE FH 34 W38 i, R B FPS M & R4 1EH
T PINK1/Parkin {3 5 i@ 691,

/NBEREAE APP/PSL /)N R AT N2a 4H s v, @ i # PINKL 33+ &4k, & PINKL1/Parkin
WA SLRA B, BB kiR ThRE, K ROS £, W AP Ml Tau JWHELf7IH, BBl mnih
]3/‘57[72,73]0

Ma 7 7E AB25-35 Hifi ) HT22 4, v L] PINKL Al Parkin Z5 3R iA, HirEWEE, H
TE o 3 o A0 PRLAE I R ANOR B PR T LA, A AP IR R AB25-35 SIS H AL RIS T 2 . X
T AR 47 VE B AT 4 4 R AR [ W R U ER L K A Ceyclosporin A, CsA) I 55, iF SEHE T 1 8 i O
PINKL/Parkin i 4 28 ki 44 B W5k J FE 4 & AR 47 4 4,

3.2.4 HNHIHHE R GE

W2 P 4 T IE L PINKL/Parkin 15 5 38 B 1 5 2o ki 4 E W, 0] NLRP3 8 5E/MA; e 28
B, FRPTRE T, WA SOE -, MM s 25, R MET.

I ZEEFFAE ABL1-42 %51 AD /NS AYAT BV2 4 i A b R B PT R A 1L 28 B8 ] BB 2 04
AT NFEG, R R el B, RN Ao, EEMLE, aEF i@l PINKL/Parkin 155
I PR LR R W, RPN PINKL. Parkin. LC3-11, P&AIK p62, #HEM#M#] NLRP3 #5E /IMAE
k., BEAK NLRP3 & IL-1p 7K-F-[5,

2,3,54° -0 — I 2 0-2-0-p-d-H A M EF (2,3,5,4’-Tetrahydroxystilbene-2-0-p-d-glucoside, TSG)
7t LPS/ATP 1 AB 5 T/ T 40 A s 2 RFEAL AL b, mlad IS PINKL/Parkin {5 5 18 2 1 5 42
A E B, H] NLRP3 2 E/NMATEAL, FFik> TNF-a. IL-1p ZERIER 70w . 2“1 siRNA o
CRISPR/Cas9 wifik PINK1 8 Parkin 5, TSG [t #AEHHE K, WESLH TR AEH MK T PINKL1/Parkin
JH el

NS ZFE GP4 7F AD FRIrh, BRING] AR RS, &l #if] J5E K 1 1L-6 Al TNF-a, Lif$T % K
T IL-10, Y BRI EE . HPLRMEH S PINKL/Parkin B/ S04 Rk B WSO, HEREHE
A I TR Y A 48 98 R 1 EE AR (861,

3.2.5 & PINK1/Parkin 1@ B B9 b A= #14

JIR R 0% Ak, 25 1 48 (adenosine monophosphate activated protein kinase, AMPK) /2 4l itu i &AL i3 (1)
KA 7, TEREE NI T AT i, T E BRIk Parkin & R HEEDT, TSG it
AMPK/PINKZ1/Parkin 155 Hi3fsm 8 fifk 5 M, 0 NLRP3 Z&4E/MATELL, b SER 50, KIiE
AR ER . X—wt7idEn 1 Re AU A 1 5 2Rk B R 2 18] 2 D) I R 061,

A FIs sh B & WAL T T AD KRB, dEwfik el B3 B SIRT1. FOXO1 mRNA Flig
H 15, FIKTHE PINKL. Parkin #iAA1 LC3-11/LC3- 1 Huf, FE{% AP A p-Tau/Tau /K°F, Bafil%n
Uife. X —HF 75 3 B 405 Ik T A it SIRT1- FOXOL1-PINKL/Parkin 13 5 i 15 £ ki fd (w781, 4%
2.

22 TIPSR T PINKL/Parkinil 4 it US4 2
Table 2 Summary of the effects of active ingredients of TCM in regulating the PINK1/Parkin pathway

sk R Y R WX Bt AR A B FHLBL .45

Experimental Core-target
model changes

Active ingredients of

TCM Mechanism summary

Primary source

i it b1 PINK1/Parkin 8B, 3470 F NDP52. OPTN ik, H#uiehifk
PINKIT, LC3-11  Ei, §i5hdidhifh
/LC3-11,, NDP52
mRNA1, OPTN By upregulating the PINK1/Parkin pathway, increasing the expression of
mRNAT, p62] downstream NDP52 and OPTN, activating mitophagy to clear damaged
mitochondria

AB25-35 $i

%
A PCI12 4Hjiw

AB A Rgll)
Panax ginseng C.

Ginsenoside Rgl A. Mey,

AP25-35-injured
PC12 cells

APB25-35 FifJift) PINKIT, Parkint, HERRLRipR FIWE, $Em2Ri A s ir, R4 18 FwT i (Wi I RELIE, AL
PCI2 4Hfifs LC3-TI/LC3- I 1, il PINK1/arkinarkin i@ #%
Panax ginseng C. p62|, OPTN|,

Az Relln  AF



10 o] L AR PR 2 2 A
Ginsenoside Rgl A. Mey. AP25-35-injured A¥Ym? Enhances mitophagy, improves mitochondrial membrane potential; the
PC12 cells protective effect can be blocked by autophagy inhibitors, indicating a
mechanism dependent on the PINK1/Parkin pathway
o W0 PINK1/ Parkin B, {EiEZibifh B0, RN M EE R HEE,
AB Hiffi 1 PC12 o .
e p i F38 1T

NS BH Rbllol

Ginsenoside Rb1

AL

Tenuifolin

S 1% B S I9)

Total saponins of

Trillium tschonoskii

maxim

LERES A

Lycium barbarum
polysaccharide

BB 2 L S OS]

flavones from vitis
vinifera L.

ANZZ i Gp4lel
Polysaccharida

Panacis Ginsengis
GP4

B4 T

B-Asarone

AR YsUILHT

EER

Total caffeoylquinic
acids from Erigeron

breviscapus

FIBEEAA R

Extract of
Anemarrhena
asphodeloides and
Phellodendron

Panax ginseng C.
A. Mey.

gl

ApB-injured PC12
cells

APP/PS1 #:3L K
AD AU/,

Polygala tenuifolia APP/PS1

Willd.

T

transgenic AD
model mice

D - LIUBAS
CEEPN

Trillium tschonoskii

maxim

it

Lycium barbarum
L.

BB

Vitis vinifera L.

Az

Panax ginseng C.
A. Mey.

B

Acorus tatarinowii
Schott

IETES

Erigeron
breviscapus
(Vaniot) Hand.-
Mazz.

FORE, AT

Anemarrhena
asphodeloides

Bge.,Phellodendron

D-gal -induced
aging rats

AB1-42 Y
SH-SY5Y 4fjifi

SH-SYSY cells

APP/PS1 5L
N AB1-42
7521 SH-
SYSY 4

APP/PSI
transgenic mice,
AB1-42-induced
SH-SYS5Y cells

aftin-5 4LBE ()
SH-SY5Y 4
TRk Rme, %
15 AB42 FKIIF5
TR BEAFF26 i

Aftin-5-treated
SH-SYS5Y cells
and mini-brains,
AB42 peptide-
overexpressing C.
elegans

APP/PS1 /MR, PINKI17, p-
Parkint, Beclin-

APP/PS1 mice

AD £
CL4176, D - 3

ABE+AICLIES pink 1. Parkin?,
LC3-11/LC3-1 1,

i1 AD KB

AD nematode
CL4176, D-ga +
AlCls-induced
AD rats

D - P FLBE U
I HT22 4 Jifd

D-ga-damaged
HT22 cells

PINK11, Parkinf,
NDP52|, OPTN|

PINK 11, Parkint,

PINK11, Parkinf,

PINK11, Parkinf,
Beclin-11, p62,
AB1-42-induced A¥Ym?

LC3-11/LC3-1 |

PINK11, Parkinf,
AB|, IL-6|, TNF-

PINK 11, Parkint,
LC31, p62|, AL

Activates the PINK1/Parkin pathway, promotes mitophagy, evidenced by
consumption of downstream adaptor proteins and enhanced autophagosome
formation

B G PINK1/Parkin {5 58 #4175 M2 2R 1, M5B RE A Th
fig, 2% AD R

Induces brain tissue mitophagy by activating the PINK 1/Parkin signaling
pathway, enhances lysosomal function, and improves AD pathology

J@3L 9 PINK1. Parkin. Beclinl Z£E W, WUSSRIA AN, M3l
HILNRE, WA e

Upregulates autophagy proteins such as PINK1, Parkin, and Beclinl to activate
mitophagy, improve cognitive function, and reduce neuronal damage

S 11 PINKI/Parkin JBEGHIGE 1, HOHRARA I, MBI -,
HeTF ST B

Upregulates proteins related to the PINK1/Parkin pathway, enhances mitophagy,
inhibits apoptosis, and improves synaptic plasticity

A I R AR E R, 4 PINK1/Parkin @ 1%, ZERR3EAE 1K
S, EMEIET, SRR RS

Regulates the PINK1/Parkin pathway by inhibiting markers of excessive
autophagy, maintains basal autophagy levels, inhibits apoptosis, and protects
neuronal homeostasis

IR PINK parkin A3 RIZALAA BWE, 106 AR 55 REEMhZE 2
hE, HEEZRLIET)RE

Activates PINK1/Parkin-mediated mitophagy, inhibits abnormal AP aggregation
and neuroinflammation, and improves mitochondrial function

0% PINK1/Parkin £ SR RiR B W, 4L APP. BACEL &£ik, fi3il
HITRE

Activates PINK1/Parkin-mediated mitophagy, reduces expression of APP and
BACE], and improves cognitive function

IS PINK1/Parkin i BRI SRR (A HWE, $2T) ATP DL A i e
7, SELEREBATN A
Enhances mitophagy by activating the PINK 1/Parkin pathway, increases ATP

and mitochondrial membrane potential, delays paralysis and cognitive
impairment

JE i PINK1/Parkin SRR LR RAA HME, 8% D - LIHE S0 hi ikl
RERERS, (R FZ T

Promotes mitophagy via the PINK1/Parkin pathway, reverses D-ga-induced
mitochondrial dysfunction, and protects neurons
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chinense chinense Schneid.
o N2a/APPO9S 4 b1y 1+ parking, JWiL-E 1 PINKI1/Parkin g LGk (4 (L, i 2R (R R, 0] AP
W R s LI npeay Kb Tau VBl (R
Fucoidan, FPS gi/‘:;ma kurome N2a/APP695 2&’&;?&3%1 Upregulates the PINK 1/Parkin pathway to activate mitophagy, improves
' cells ’ mitochondrial function, inhibits AR and p-Tau deposition, and protects neurons
Parkin{, OPTN? It ] PINKL Nis@eE, Jut Parkin &, LKA ANE, Sy
ShEgEm =k SAMPS /M NDPSap LC3 HBH. MR
. . GSH?, GSH-PX 1, . .
Total saponins of Panax notoginseng SAMPS mice SOD¥ MAD| ! Regulates mitophagy by controlling the downstream pathway of PINK1,
Panax notoginseng  (Burk.) F. H. Chen App m’RN Al ’ particularly the Parkin protein, improves learning and memory, and enhances

antioxidant function

AB H Lt PCI2 AL Parkin FK Y FilF NDPS2, OPTN, Wi 20kt 1, K512
i Parkint, NDP521, FEAMEHLAL S I

. . OPTN|, LC3-1I . . . .

Total saponins of ~ Panax notoginseng Ap-injured PCI2 /LC3- | 1, A¥m{ Regulates downstream NDP52 and OPTN by increasing Parkin expression,
Panax notoginseng  (Burk.) F. H. Chen cells J ’ activates mitophagy, and restores mitochondrial membrane potential and
autophagic flux

=haRar =t

- APP/PS1 /jp L] PINKI 53 F HJE4L, PRE PINK1/Parkin ilEETIRE, B35k
/NEERRLT2) # B« N2a 4fiffg PINKIT, Parkin®, f& Bt 5 A% D)he
Coptis chinensis A¥mf, ROS],
Berberine Fr 5] ch APP/PS1 mice, AP, Tau] Restores PINK 1/Parkin pathway function by inhibiting PINK1 promoter
’ N2a cells methylation, improves mitophagy and cognitive function
- APB25-35 5l - d@idfss PINK1 A Parkin Ri%, WIGLRIA EIWE, kSt RIS AL L
BT H T HT22 4L PINKL?, Parkin®, j12, {RF4H450
Gardenia LC3-111, p62.,
Geniposide C .. AP25-35-injured A¥mf, ROS| Activates mitophagy by enhancing PINK1 and Parkin expression, alleviates
jasminoides Ellis 290 :
HT22 cells oxidative stress and apoptosis, and protects neurons
AB1-42 FHE
A EE i AD /N, JE I PINK1/Parkin i@ B {2 E 2o i E W, FE4Mi] NLRP3 485E/MATE L,
BV2 4iffl PINKL1, Parkin®, yi#sh25 S 0E 5 12 o0
L - LC3-1I1, p62],
Cornu§ iridoid Cornus officinalis AP1-42-induced NLRP3|,ROS| Promotes mitophagy via the PINK1/Parkin pathway and inhibits NLRP3
glycoside Sieb. et Zucc. : . o) . . .
AD mice, BV2 inflammasome activation, reducing neuroinflammation and neuronal damage
cells
2,3,54-PUEdE — % LPS/ATP #1 AB
1%-2-0-B-D-i FHB N R 4 in iA@Y A W, 47 %) i,
;ﬁf; 726 O-B-D-Hii %] e 1n%ﬂ[?]ﬁ:Jz\Hi<Lf‘i,H1 PINK11, Parkin, ﬁ%‘AngmKl/Parkln TR IRARLAR E W, A NLRP3 200 B
ﬁ?ﬁ:[ 1 Jii2! ':;!‘quér_ﬁ] p-AMPKT, P62ls /X}#ﬁilﬁ%}jﬁz)ﬂ
TNF-a, IL-1
23,54 Polygonum LPS/ATP and Ap- UL LB nces mitophagy via the AMPK/PINK 1/Parkin pathway, inhibits NLRP3-
e R multiflorum Thunb. : "NLRP3| , X X X
Tetrahydroxystilbene- ’ induced microglia mediated inflammatory response, exerting neuroprotective effects
2-O-B-D-glucoside and neurons
N O3 Sil-Fox O1-PINKI/Parkin {3 52, #EAAHIEEIEKT. o4
- LA +NaNO:% Sy SIRTITFOXOI11, % i S 0% 0 5 . PR ,
AD K PINK11, Parkinf, = LKA, WEZE AD R
. ] LC3-1I/LC3-
Opyster peptide Ostrea gigas C3-11/LC3- 11, Activates the Sirt]1-FoxO1-PINK1/Parkin signaling pathway, increases
Thunberg D-ga+ NaNO>- ABJ, Taul mitophagy levels, improves mitochondrial function, and delays AD progression
induced AD rats PRAgY > 1mp ’ Y prog
e R T 1 RoR A
Note. | indicates downregulation; 1 indicates upregulation.
4 INEE

Zr LTk, PINK1/Parkin {5 5@ 5 AD MR RE T, £ AD K, 1% B D) e e b S 202 5
LRRLRRL R, IR A NI B R AT At AP BEHUE MRS Tau A ERIKIL, fedtis
PRSP SIERUR, NS (RRE TR ROS R, mBE . £ AD
freh gy, Ml b, R (BJ7 RaE RSy ) BEXS PINKL/Parkin 3 BEHEAT XA . BhA A, BE
AR IE R LLS BR 2R R . SR Re RS (e APP/PSL. AP BERITF R H 5D, AT
el FESOE DLAER BWEAR S . PR g oo OB E, gl ph A ol i, 7 A 2 T R O
WD AR VIS Tau EABERIL. BRSNS RE . R KM S5IhRE. W2 HRE
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b, #a R T B A A (W SIRT1/3-FOX03. AMPK) , ZBE5R{k PINK1/Parkin 15
T, EE RN A IR Y. To.

JLE PINKL/Parkin /3 R0 F Wi id 2% 7E AD A ML AR 3 724 F H 2352 210G, a7 1A
KA FEA T MG — L B R PR AT BE 5, AP R AR R A M . B, A SCEFE R Xy
PINK1/Parkin 15 S8, AW FALIRSG 7 h AR e B e B el M@ iR, (HoAKH
B PR PR 7 R AR F BUE . T I R B S (IR a8 I B B . 2R R AR T A FE R . 4t e
BEARE) o HIR, WA LF B2 @ LA F R S A = 3 S IR R AT A, B = & 0% 1 I R 2L
P, PR T HIGREAAT . &5, EREAEBMMA T, AD BFHFRIHAFR M P EIUEMRE, ey
F& 75 e P P& 0o LW 2 5%, 1 H BURIE 7 180 A R 2 AL AR L T AD g 3LV 8 g v 22 IR 73 B PR RS 1
1k PINK1/Parkin i #% T Fi 5K i

L e, BIESCERI B R YE Cn . . MDD () AD BERL, ZESIRI AR ARG, B
H 2 XA PR AL [FIE, ARAerE NIR IPSC Ak B2 o/ /NI ot 40 P 3L 85 IRk | & 3D i KA B b
AR 2GR, SREmEIRRAE M, Z R IRBMIRIRT T, WAL 2% AD 3 8R4 T e il 3 Wi AH
KRB, R Im KA S W) k4 455 AD Rk e, #Eaobri. iEl, £
HHTHHE, #F—2Hr PINKL/Parkin 15 5 8 & 1) 7 F HLH .
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