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[Abstract] Parkinson's disease (PD) is a common neurodegenerative disorder characterized by motor impairments, with its
pathological mechanisms involving multiple processes such as the degeneration of dopaminergic neurons and the abnormal
aggregation of a-synuclein. Current Western medical treatments face challenges including diminished long-term efficacy and motor
complications. In recent years, Traditional Chinese Medicine (TCM) has demonstrated advantages in the prevention and treatment
of PD through its systematic regulatory capabilities, featuring multi-component, multi-target, and multi-pathway approaches. This
article systematically reviews the roles of seven key signaling pathways-NF-«B, AMPK/mTOR, PI3K/Akt, MAPKs, Nrf2/ARE,
Wnt/B-catenin, and BDNF/TrkB-in the pathological process of PD and the regulatory mechanisms of TCM. Research indicates that
active ingredients of Chinese herbs and compound formulations can synergistically modulate these pathways, exerting
comprehensive effects in inhibiting neuroinflammation, alleviating oxidative stress, promoting autophagy to clear abnormal

proteins, and enhancing neurotrophic support. These signaling pathways form a complex regulatory network through crosstalk
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among key nodal molecules, constituting an intricate regulatory system in PD pathology. The multi-target intervention
characteristics of TCM align well with this network-based regulatory requirement, achieving integrated anti-inflammatory,
antioxidant, autophagy-regulating, and neurorestorative effects through synergistic multi-pathway modulation. This article
systematically outlines the mechanisms of TCM in the coordinated regulation of multiple pathways, providing a theoretical basis for

elucidating the pathological process of PD and the intervention mechanisms of TCM, while also offering new perspectives and

directions for modern research on TCM in the prevention and treatment of PD.
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LRP5/6 B 2 1k , 10 1 2% 1 (Axin) & & %) 5 19 B-catenin
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PR B fife A HC R O A5 % S BT 4(TCF ) /it L 38 3 B 1
(LEF) K W& 5 5 T8 &2 &% 1 V4 40 1 J8 91 28 11 D,
(Cyclin D,) . 4H i 48 20 g 1% A= Ji 93 25 R 2R 1 (e-Myce) B 2 Fh
28 53 Ak A O R 1 3R 5k, DA 1 32F 4016 34 i 5 b 8 T AE
T PD R HEUIR A5 F B-catenin K P T BB R A Bl L
fitf -38( GSK-3B3) i i TG 5 B B-catenin 95 25 W 2 1k % fit , 310
A28 T AN B A AR T A 2R AR . BRI O g & B 7R
W s 7 5 MPTP & 57 /9 PD /s RS AU o | 55 56 20 A 1L,
a-Syn Fll GSK-38 [ 8 1 32 35 7K - i 3 T &1 , 1l Wnt/B-catenin
BT T B T R HE— 5 R D A G L
(MTT) ¥ 13 20 40 0 R Xt A #2540 0 0% 40 i &R
(SH-SYSY) () 5 iF 52 5 & B , o -Syn, GSK-38 5 Wnt/
B-catenin i} Z [0 £7 7 % V) &K o W05 Wnt/B-catenin i
Al GSK-38 1% 4 B 52 B-catenin I {2 #F Ho A% 56 47, LM
BDNF % M 4085 2 T B 0 5 Ak I R 8 L e k2
ELRE e M 2ot B R S g sl e

6.2 " EZA YT PD 5 WntB-catenin {5 538 B R B £
WFgE 2 W, v B2 25 0] 3 3 )8 75 Wnt/B-catenin {5 5 3 % , & #f
Z WL RERe M 2 T 1 Ak S AE T I T R R R R AR,
MTHTAE 22 PD ()9 #EE R . AEBAR M E 58 b, A S 81 Re,
(Ginsenoside Rg, )1 4 A2 By 3 236 M 40, 900 52 Ak 2 3%
94 Wnt-1 Fl B-catenin B K ik , [ B 90 ] GSK-38 By B iR 1L ,
Ml B A2 B-catenin I iE HL A% 40 . 78 MPTP i 5 (9 1K 14
PD /> BUBE B Fe 1-F 3 -4- T8 SL ke 5 F (MPP+) 4b # /) PC12
AN AR o, N S BT R, 3668 3 0% Wnt/B-catenin i
T 40 0 R T AR O 3 PR 3R A Ul AR 22 L e B 28 T A 0 0 B
HMZTIRETT L KA Z B (CDPS) 2R 2 3 i A RLPE A .
W 5% &7~ , CDPS 7E 6-OHDA 5 5 i PD K FURE A o 1] 38 7
Wnt/B-catenin {5 5 18 # , M il GSK-38 1% ¥ , 12 ¥E B-catenin 1%
PR B DA B8 A o 28 DG B R TR D O R 4 Y 22 T
MR L B A, 5 i 20T 2k PD R N B AT
B A, R MPTP i T 09 #2800 2 08, IR 30 il /N i I 4
Jt gk B R Ak . FE AR AN SE B b, RO R ARG T W Wy
B-catenin {5 55 38 I A G R 110 F K, InG I 45 B2 R E
R R TR 5 I, 5 M ¥ 5 R M GSK-38
% P 8 2D B-catenin B B8 k7K O, 2 i iF BS B-catenin % fif
AN IE T BT U 2 B B TR A S, A BR ) «-Syn 57
WORAE SRS O A0 T OF 22 PD e R R
I R BHF 52 v, Al i 04 0 & O M B YR T PD, L2
AR A ALRE B3 PD AE IR, 6 Rl e Bk 2% i S 2536 07
T R RN ROR T v B 2 T 5 3 5 Wnt-
GSK-3B-B-catenin fi 5 §ill , {2 i #i £ 5 43 4k 5 14, M0 il
A0 MR T R S R 1 R A, NI AE PD Y M R i 5 A
& 52 & ¥ AR D U4 PR B 28 08 & R T8 2> a-Syn
RALIE WL 5 /MK

7 BDNF/TrkB {5 £i# %

7.1 BDNF/TrkB {5 5@ 6 5 PD - & BDNF X H & %
FPESZ R TrkB J3Z 43 A T A Bl 28 R 4, 0 B Joi - B80HR Ak
Z [N e Re il P R GR O F R L A T AR R A

Y RE 4 F5 = £ H % . BDNF 5 TrkB 45 & J5 ol #0306 F iF
PI3K/Akt. MAPK/ERK Fl1 % ig i Cy(PLCy) %5 £ 4 {5 5 8
e M Horh | PI3K/AKt {5 50l B B ST T & A
Bel-2 il i Caspase-3 1if £k 2 4 +5 #ilt 22 JC 7715 ; MAPK/ERK
15 45 38 [ 02 3E 58 fih W] 8 Pk 5 % 98 P AR 5 PLCy 38 I U 4 i
WS BT (Ca2' )R &5 5 M 22 b IR R . = 3% Db 1A 449 A
BDNF/TrkB 4 5 09 #lt 28 R 47 [ 2% . 7€ PD i B R v, 3%
W T B R B & bt AL S bR e D)5 . TrkB
T 1 B2k T 7 & 2R A 28 o0 iR AF IR HE «-Syn S B4R,
i 53 il 4 405 55 33 Bl TS 5 A0 UR 44 #b 75 BDNF B 6 FH i 5
P TekB 3 2h ) (7, 8- = 3% SL ¥ ) T Wk &2 {5 5 I T
PR, LR 2 E IS B Tk B SR GA 0 2ROk IR Y 2
Iy fig IF 4 28 i 28R AT Ve A R AR
7.2 T EZRYT PD 5 BDNF/TrkB {5 5 i % 8Ok M £
WEFEF W], v B 25 0 P 43 AT 3 9 45 BDNF/TrkB {5 5
Bl B R Bl 28 TT 1 AE A7 BE D I O T R 4 ORE BRI, DA T
FEPD B IR R AR AR . WFR R, &5 25 B
WO REAREMMEERSHMTEN . TR FRIRY
AT [ 4O A 5 1 I X BDNF [ 3635 , 0% Nrf2 5 %5, B&
ik ROS J2 SOD 5 1 7K ~F , DA 1My 8 fift 480 Ak I S by o 5 )t
[f] i, BDNF 7K - I 98 W] [8] £2 4 il NF-«B #% % fi , F& A
TNF-a Fl IL-18 35 ; B4, # 0k 38 i § & BDNF & & |
W Caspase-3 12 Bt K & H i -9 (Caspase-9) , I 2> #ll £ 5T
P12, 3 M 6-OHDA 35 3 1Y PD /)N [l iz 3l 5 b 5 #h &
JCAR A A, MR T 4R Y R TT RS BDNF/TrkB &
JLF Ui PI3K/AK {5 5 38 B, 72 U [8] 1 Nrf2 A 5 09 BT A
Ak S I8 B4 TR B, A AW i NF-«B A% %% 7, W\ i 3l it £ #0
UL Z 08 B P R BL R kB BT R LB R AR B Bl & R B AR
R0 B MR K (Puerarin) 1 %6 B 35 19 B 25 Bk
N o % B4 W1 4 #F BDNF & i 5 B L, #00& TrkB 32 & &
HR U A S B T R 2R T % A T T A 2 R 9 TR
B4 ] 6-OHDA 5 5 119 2 B i 28 T 0 12, AT A b 22 40
Mo g 5o ™ . 2 3Ry A BF 9 R o B TR A
PSRN o 338 HLPT I JH BDNF 33k, i dF 28 fil JE 1 5 4 28
WA R, B AR 58 fal T A P DR/ TR B 2 1B M 48 T A
MECR AR B a-Syn TR &, T 2 3% PD /N R A MDA K2 3h
froRB . R ANAEHR & MPTP 3% 5 1Y PD /)N BUIG 42 41
BDNF # 5% 7K - I 34 58 cAMP 2 i T 4 45 4 & 11 (CREB)
WAk, UE R 2 T TS K IhRE BT L b b EEEG T
il 1t & 9% BDNF %35 i 3F TrkB {5 5 & H F iif CREB il
B TE B2 E SR PUE T B g% fl TT B M A R 4R O TR A 45
HAEH . 2R B I B J7 4% PD AR H AL S 25 UL
B R B ke R
8 RAEFRE

PD & —Fl 1 2 R % | £ 58717 2[R 9K 20 1) #4238 47 1 9
9, A% o B R M B 28 RRE L RLIE N I 2ROk R ) i
T 5B W S S kT 98 PR 2 A A . o R 24 3 X NF-«B
PI3K/Akt, AMPK/mTOR , MAPKs, Nrf2/ARE ., Wnt/B-catenin
% BDNF/TrkB 45 £ 515 5 8 B 0 R G M5, fe £ 2 | -
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JEE I 22 By - 2 HE N -2 TE T R R T IRRAE . X R R
AT A 09 0 245 =X 25 B R A R SAE o 24 % 3 — * I 5% b
FERGE R AR E I 1 FE Ao T, L2 3R OFE R BR
T {5 Sl B, i S e [ R 2 A S e A
BUAEAY | s R 208 53 4 O T S A A R 45 1 R IRD T
T, %% ][R O PIBK/AKL (S 5 38 B LA 3F #l 25 T 77
1%, 3 NF-«B {5 5 i §% 080 5% R AE , IF F % Nrf2/ARE {5 53l
% B SR BT AL B A, O B BT AR P B A - PR T Y £ O
B, R T 42 B0 38 i 7% BDNF/TrkB 5 Nrf2/ARE 15
530 B T 0 ) NF-x B AZ 5607, e B A 48 3% ek SR
PrIE R . NS 217 Re, Al I ## Wnt/B-catenin {7 5 il 1% {it
#2234k, B F T PI3K/AKt 5 Nrf2 {5 53 J% LU %
AT 5 Ak VB . CDPS K 48] o B 4 a5 3 v] L [R]85
AMPK/mTOR 5 TLR4/NF-«B {5 5 il i , WE A2 #F [ 105 785 B 5+
HAR I, SR L G SN o T A b B R S A AL
Al I 4 PI3K/Akt .BDNF/TrkB 5 CREB {5 5 il #% , N £ )2 1m0
TR 2 OCAE NG SR T M. BAORE xS sk 5 5 )y
2543 3 2 30 U R 5 RN IR A PD RS T R A
Y R RIS PR AL B W SO 2 A R &
PELEA RN AR P B 25 2 o -2 M-l 7, DL
SRR BRI A e

WA AN RN 58 i 7 95 s #F 2 rh O Sl IS A A i 2
18 3F GSK38.mTOR \Nrf2  IK K %5 5 2 52 4 7 52 31 38 X
P4 5 2 A R BE R 22000 A T 155 P 2% (UL 58 1 i F
fnkt kL) . PI3BK/Akt-NF-xB-Nrf2 5 5 %l 75 48 it 5 460 1k I 3%
P42 v B A% 0 HULAE , PISK/AKt 0] 4 ) NF-xB 3% 46 I 412 #F Nrf2
WAL IV L P 4 Bt AL U R 20N . AMPK/mTOR-PI3K/
AKUF 5 3 7E RE LN 5 A W 7 P DA L R R RE AR
W5 E 875 . BDNF/TrkB-Nrf2-NF-«B {5 53 i 52 3 #f 45
B 5 B0 - 4 5 10 7E Wnt/B-catenin-GSK38-PI3K/Akt
{55 i, GSK-3B 1 Sy 38 5 o508 5 4 48 T 40 it 43 4k 5 7
Ao ZR b, XS B GE S e = Ay S LAE S a8 S B IR
A IR B R RE AR AL B R | B AR A 2B SR £

UGG A s TP S 24 AE £ 38 B P 1) IR 4R v i) R AR
P ARAIAEAE RS T % - BB 58 Mk LA 5 75 700 04 b Im) 4R 1
A2 5 1A A 2 AL 1Y A o 4 Bk 1, S [ A5 3 B8 I 114 2
KAGHE LI RE B, AR HE T L4
RO 5N T RE M 41, 48 7 vh R 2 7 22 38 3 D) I+
(0 B A A, -3 - 2 R S T HE AL, LU Bl
R 2 7 36 A 2B AT PR LT IS A . BRI, P R
25 B 36 PD I 5% 1 F B — 0 5 1) 22 38 [ Y 45 A0 1Y, LA
O T4 7 38 B ) 1Y) 32 HL 2R 2 i LR A, R 2 R
i (4 SR R I 2 AR AL R R AR AT 9 A A S
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