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[Abstract] Post—stroke spasticity (PSS) is a common motor dysfunction following stroke that severely impairs motor recovery
and quality of life. Its pathological mechanisms involve multiple factors, including reduced central inhibitory control and remodeling
of spinal neural circuits, bringing great difficulties to clinical treatment. Acupuncture has demonstrated favorable clinical efficacy in
treating PSS. The signaling pathway mediated by brain—derived neurotrophic factor (BDNF) and its receptor, tropomyosin receptor
kinase B (TrkB), plays an important role in regulating synaptic plasticity and promoting neuronal survival. Focusing on the BDNF/
TrkB signaling pathway, this paper systematically summarizes the potential mechanism of action by which acupuncture alleviates
PSS through modulation of this pathway, with the aim of providing a theoretical basis for further mechanistic research and the
clinical application of acupuncture in the management of PSS.
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i A r R e R R Bk S AR T A B R
A 5 R 2E (post—stroke  spasticity, PSS) & i 4%
JE BRI RN 2 — | FEAERON LK TR
iz Bl 47 T PR K PR P, T S I A B AR T
RE ), PSS BT IR MIHEGE Z AT 7 58, I FE AT I8
BERESS D IRPUE A2 55 | (IR GR AR A
BRI e ARG Y7 RO AT BRAE DR 1 2, i R
BEAZ RO, e, R HAl Y 7L DL BisE PSS i
AT BT R OCE B, BT PSS AR E K 11
ASEZ MG RBFFEUESE , HAE 2000—2024 4425k %
TR XUE R B MR A AR 25 ik b BEIR D 0
IR Iz B D5 50, BRI T PSS A TR b (H
BARNE B 5 A 52 42 B BT, A SCHE DR ol
2575 3% K (brain—derived neurotrophic factor, BD-
NF)/Ji% 2 R P32 K B (tropomyosin receptor kinase
B, TrkB) {55l g AT, AT H: 3 2 FE RS
e PSS o FLERR vh Y 22 AL AR T, kT Mk 22 £
PG Gl T S IS DO REJE T, R G A B B
O o 3 ok 9 4 b R B Y R PR BT PR AR AR
DU AT RAYT PSS B B RS R S MEHELE
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AR L S PV A P A 00 T R B R R 2 2 e 2
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R A TR IO A A e S S R 2 PR AR
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I Ta ZEHNHIPE A #2290 (T inhibitory interneu-
rons, la) DAEHLEE Wl 1 X5 F5 BT LAY 32 B il
P 5 T BRI B~ 12 6 2 potassi
um—chloride cotransporter 2, KCC2)%% 35 F /4 S
MBS TR RIAG A R A T B y-EHE TR
('y—aminobutyric acid, GABA)/H %R (glycine, Gly)

REA I P AR AR fb 30 5 A B oAb, i — 25T i
o BB TTE M 5y — I, B AR (glutamate,
Glu) B & 5 & 15 , il i N-F BE-D- R AR
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PEBIME . [F CERR BERAE R 2 R I+ T 47
i P AR O O B 2, i — P IR B y 1B
A TCIE S, 51 R IUR Ta 2845 AP 4k (5 S5
R ERAT LRI A T LA BE AT A0 i g 2 - 2%
1A RRE A2 sh i 28 i R R U IR A

BEAN WL 5 IR Z 25 1438 W M st 2 5 Kk
HERE , y 18 S0 sh S RS T R U
b1 7)) /N =31 -8 1 N 1 I 4 558 7 S N
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131N P %753 S SR RS e e = 1 NI PN
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2.1 BDNF/TrkB {5 S@ D FEYFEHR

BDNF 24 4875 5% Kl S 1Y OBl B, X T
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T BE LI EL AR SN e B A X Ay i 351451, BDNF
RIS FH 28 N M) | i R 440 T2k proBDNF, Fif:
FH A1 2 55 Y08 1% mBDNF, 47 T2 LA
PR T AR R S kBBt . A BDNF sk
B I 20 i 3% T A2 AR 25 5 TR b 8 A A e SR i sl 2
A TETPAR 4 R G R B SR iR R AR
AR AYAVE FHN, BDNF )T BE S 81 i B AR 5
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X R R ISR TG M BT E BDNF {5519
PRI R, Tk B 32 A4 3 AT REEAE A, o i
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S, S DR LA R A 2P T P R U A
PCAAL &5 5 e RAL S It R R Sk F DR IR AL, A
T ALHG Ras/22 24705 A0 A FHEE (Ras/mitogen—
activated protein kinase, Ras/MAPK) WHgE L3~
W/ 1 IR B (phosphatidylinositol 3—-kinase/pro-
tein kinase B, PI3K/Akt) LA #AEEF Cy(phospholi-
pase C vy, PLC—y)7EMNIY 3 5 FiF(5 510 g1,
A I BDNF/TekB {5 5l 9 36 1 32 240 i
EHES STt 512 s I S R e HLE
T, DR, PR 208 B PR A A e 2 it e Al iE
MBI CHERE AT
2.2 BDNF/TrkB T S@E A PSS RAIIER
BDNF 5 TrkB &5 & Jm E2IE 3 & TIF5 5
T, IXSETE TR PSS R A 25 S AL IR AE T
Ras/MAPK 3 %3 3 Raf- 22 24 J5 15 Ak 25 11 A
T2 M7 5 U155 I (Raf-mitogen—activated pro-
tein kinase kinase—extracellular signal-regulated ki-
nase, Ral-MEK-ERK) 2RI [ b i ph e ] e 5 R
ISP TR G R AR R A A o R AU
TN 5 fih S5 8 o 5 B 28 T % A DT HER,
PI3K/Ake i 258 S BEIRL Bel-2 HRSET A 3
F(Bcl-2-associated agonist of cell death, Bad)4/Jii
AL T, RIS I FL S R e FR AL H (mech-
anistic target of rapamycin, mTOR){EHE5E fil 5 H &
BCLATEE GABARESE fiih 5441241, 3 v 38 4o 1) 1 4%
F kB (nuclear factor kB, NF-kB)#ZF N {E#E/N
52 T AR M 1) M2 TR A | DTG D i M 28 S E D A5
PR ZEARIRP, PLC—y T8 R 2 St i LA - 1.4,
5— = BW (inositol 1,4,5—trisphosphate, IP3)/ 545
Relil, 2 5 A K 5 KCC2 FRaB I, 251208
S A M SO AR S RO U2 ey I/
C/4 — 8% I 2 L HCORS P 28 1F1 E 1T (diacylglycerol/
protein kinase C/calcium—calmodulin—dependent pro-
tein kinase I, DAG/PKC/CaMK I ){5 S4h3K s 5 fish
JEE A R AL, S Bus ShE i ] R R
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SR T3 T DI R] A AR TR AR AR
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UIfe i I SR 2R A
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REPE MR 20 2 0 A TR R i B AR T s
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7 LR S8 s R Z L S g e R
RIXER . BDNF /R A28 3% N 7 b1, AN i 3
TR B AN 2 AR TekB % FE 38 K A #il 22T AR 3%
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AR P 28 AT SR R DG oy AR SR SRR
B, EELERSUN BH Bz 5 | i th BB A S T PSS AR R
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Uit KWK 7, i B AEHOSR F ol OGRS N3 &
Pt VR S5 52 ) PSS KBRS AN | B0 R P B 4 i
AT I 2 R AR 1 B BT M1 X BDNF AR 1 5%
IRAKF, 3N B AT TR A RL0E R BDNF 15
5 ISR iz g R K U sk U 4 WL
HMEGE R IEAE, 5340, AR AHKREE H 43 (growth
associated protein 43, GAP-43) EHZ& E K HER F
BUEA, HEES SR g g s s Sm s
fIE B, 2 B I B A TR, BFSY R,
ML Ga )X FF stz slmT L 2 iR R v 2l ik
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KB 2 D RE PR g A B2, IO 48 i ke 10 F 1) ol 28 1
AR RITCR, Z e & ouE B A — R
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WA, CAP-43 ik LIl WK Sl o8 K 2 S Sk il 2%
[N VAR LY (VP ST UEE - B v I A e = 3 2 W
BDNF/TrkB {5 53 % fl GAP-43 {2 b KA, A
R AT S R S A VAR S D REE R
3.1.2 BRI oo T AR TR AR A
M T I 2 —, TR s s 40 2k 1k
IR T AT I A, 2 PSS R AR R
F18) B S FLRL AT 2 YA T 40 o G ) U
THISMAFE S, idh 278 524 7 BDNF 5 TrkB 45
G5, TS N Z EHTIRA T S 4l
P EIB SRR Z T, SRR X G A E Y T A
e,

BDNF/TrkB 15 5 % A BT 08 120007 3 223 1o
WG N 2 G SR B R S, AR R B
AT BHE BDNF T i PI3K/Akt MAPK/ERK 5538
P&, P R R 2T PR T R AR S, A
TG MR R AR fE IR S, PISK/Akt /R G AR
AEBFRRS , HAE T RIK RO i i E R T
B 2 M itk B9 2 (B—cell lymphoma 2, Bel-2) sk
FEPHT-HE H Bel-2 % X #E H (Bel-2-associated X
protein, Bax) 52 E IR R TRE FEE (cysteine —as
partic acid protease, Caspase)‘zﬁ‘@ ,Mﬁﬁﬁﬁﬂ:ﬂﬂﬂ@
TR, WEFEERM, B P AlE - HBDNF/
TrkB 5, #E— 203806 T I PI3K/ Ak 505 R
P —3B (glycogen synthase kinase—3B, GSK-3p)
fF 5, 5T GSK-3B A AEBERR LA, T
PR AR 4 MR T TS B 2 S G e i PR AR AR
R A2 D RE B AT | JUL PR 25 Kz Bl ) RE B A Y
A REES, 5 E R, MAPK/ERK il B E2 5
TiX B, SCRAIESE FTRIBEU I T F W BDNF
Feik , TS ERK Rz T i s R 5 PSR 1 e
W e 2, A (cAMP response  element —binding
protein, CREB)Jffi i HW W2 fb, , M4 2 40 i A7
15 FEAIH] Caspase WKHH A AN M I T2 Pei 250
ER I, UE AT T BDNF/TrkB/ERK {5538 H 42 7+
T L 2 TG K SR ERR 2 K A | DT I3 il
22 I1E . BDNF/TrkB {5 38 B 38 5 5 PI3K/Akt
5 MAPK/ERK 33X P26 A%0 T P8 o, DA [] £ 5 1
[FHP AR ZE 0T Xu SF5RF TekB 0] 550 BEL Wt
BDNF/TrkB {5585 , fE 08 T-% [ Bax M Caspase—
3/7/9 Fk LT, MHTHI T8 H Bel-2 F8 i, W%
[ IESE T BDNF/TrkB {5 538 70 22 008 TP 9
KHHE,

32 REMFIMEAESERLT  SHRIFERME
it

Sl PT BB PR SRR SRR R BE R A= e
ARSI N1 28 22 GEAE A0 07 ) 10 3 )80 R 5 ik ) JE
& B M AL R ARE , LAZERFI 2 D BEAR R RRUE 1Y 1
WLPEARARS, Gt R 32 R 5 R i 5 ) 445
P TR P2 BRI S B2 AR D RE A RE 2 28 38
AR 7015 AN A A, L PSS KSR Y S
BLEI, PSS Wy FizghhZocthifhsl &k , 55 il
S YyRe SR S IO ; £ AT #E [] BDNF/TrkB {55
I S O S M 4 A S DO RE T B 1B R R A Y
O i A% 156 KR, M R D PR A | DT 2 fifp e
ZE ez s TR E
320 EFRIPEAY R Aty AT v M R
I, S Sl A ) P A AR A s A L e T U L R
AL 0 T B LA A 5 Al i R o0 O R S
DX ] SR TG AR ARSI 2500 5 [ ) 8 . 5 fik
J5 o3 AR AR AL SR SR 2 RIS Bl ek
5 VLR 5 i I B0 1y e 4 J5E 55 4 2 TR, PSS
PR S b 5 4L VBT BN AF S AL S, T
BBl E] b I R g A ) B H D R A Y
BEREHER

BHRIYT VA BRI E A 845 BDNF/TrkB 3, LSS
Sl R I W R 25 B B R IB SR 22
T HE R 28 52, T 38 D e I P i 2 P 32 48 18 5
f AR, A AL R T, B TR A AR 2 ik
BRI 28 B B M A8 52, DATT 1S 588 28 5 1%
R A A BT TR | N RE TR 5 G
S5 {R N BDNF/TrkB 12 [N 5 1 H R 1k b g
FARTVIE TN B i AR (5% Ml P 2 B T
TR  FHEASIZH | Lt 2H 58 fih S 0 K it ) f 1
Z MBS il e T [R5 fil 5 240 M 2R 1 240 A
JA PRV R LR 025 D8R B W) o 1 R LS fk 7]
B 58 B2 i/ N AR5 2 T BRI 2 Fh o8 fi 4
R HRE, RS A (synapsin, SYN)IERZ A
FIZR AR EPRIC ), B A n] b8 G ot 1t oK B 7t
b Je i J2 SYN K-, B e v 5 fih s it A 28 7T ) g
() PR 1905 58 il Ji5 B0 B 11 95 (postsynaptic den-
sity protein 95, PSD-95) £ HL T 11l J5 3R ik B &
Thim 28 1 RB S 4 15 58 il BUR W) Jot 45 1 6 B
PE PR BRLSZ AR 23 8] 23 A R 5 M LA R 3G 5 S 5 1%
EBRCREEO, W ARBL, BT RIRIE Rk 2 e SR
IBIT A L, EF 4L BDNF SYN | 28 fitl 5 %% i ik



1532 TR H S 25 K222 3] hitp:/fhnzyydxxb.hnuem.edu.cn

2026 455 46 4

TR RN ZE ik il 26 5 25 188 0, 2k [ BR v 2, A R s
S Y RERH B ol Z5 I £l 22 BDNF/TrkB {5
53 5 T S BRI O fh 25 4 5 B R R I R R A
T AT M DR | R AR 1 S5
PSR,
3.2.2 AP RE VT YEE S kTl RE W] R
SEFR S AL R M S A A R, 3 — e R S
AT FE R B 244 58 (long—term  potentiation, LTP)
A B FER il (long—term  depression, LTD) , {ij 2 i
T RESE R 2 fih 5 A R BE B Ak A5 5 153k, Jim 2 )
T o AP R AT A W U S 5 o o, A AR R 4
FERI 2R PR B (30 B 24 S 05 B2 A 1, fF PSS i
FRAUET , X — P B R MERSR . %5 Clu
fiE 2R G0 I8 3k B R AR, B i [T B Glu
SRR FR GABA BERSUIREME T , A iR
TR VBT 43 A B T v, B b 2 A AN R
R, IFIE— 217 e 2 i m] SR ME TR P LRI FERS LTP 5
LTD Z [8] (4 Sl 2 VA S A7 | e 25 | i 28 3R 2%
PRS- RGO ZE A,

Bt 30 AT 38 5 30T BDNF/Tek B 553 g%, SEEwt
2% fik 2 BE T ¥8 M A9 XU JE 5, BDNF X Glu fig
GABA BEMIZ TR M IEH A K & T 50kt i
HE K, XA SRS, AT 2 A
PSS K B Bz /2 X 3 BDNF | TrkB #ik , —H 454
AIH5E GABA RERIZITINA LS5 R, MM & &2 fih
ZUIRE , R AR AR e AR, BRI DL AT ofi X 2
fink iy e AT 28 M PR AR I T B — P 2R T R
4t , Wi S LA BDNF/TrkB {55 5 A HX 41, 22 4 )3 24
IEAE G S b SRR AS . (H H TS T AR
BDNF/TrkB 15 538 5% 75 I 5 i B A S8 AT5 58 25,
ACUEE A Rt — AN 8 3%

4 FHESRE
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TN S5 A SE B IS B A
D] 5 5 2R 10 A 30 Ao R DR 0 52 6 77 A 6 IE 5 450 B
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FIHITrkB 2% 14 55 D) il Bk sl A 8 | A 2 3 it
FEE IR S B0 AR ) L EE I BR A 24 2
55y F 5307, ZRGeTFONE N U A DG A 41 53
¥, il 2 AE AR R I 2t K] SE R RS
PERF SR WG, A R HE S B R HUER ZE A 5T N B — AL
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