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Abstract

PD (Parkinson’s disease) is a chronic progressive neurological disorder. Dysregulation of BDNF

(brain-derived neurotrophic factor)/TrkB (tyrosine kinase receptor B) signaling pathway is associated with PD de-

velopment. Regulation of the BDNF/TrkB signaling pathway has been suggested as a therapeutic strategy in PD.

Exercise therapy is a non-toxic, low-cost and generally applicable non-pharmacological treatment that not only re-

duces the risk of PD, but also has a positive effect in improving PD-related behavioral dysfunction, and its mecha-

nism may be achieved by regulating the BDNF/TrkB signaling pathway. This article reviews the possible role of

BDNF/TrkB pathway in the occurrence and development of PD and the prevention and treatment of PD exercise.
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i Y5 P i 2278 3= K 7 (brain-derived neuro-
trophic factor, BDNF){E4ME MR #l 4 R &5 (1 #H4
TA A A A I A SR A 1) e R R A G BEAE
BDNF i i W0 s 28 B2 i 52 14 B tyrosine kinase re-
ceptor B, TrkB)¥53 N ilif & Fi{E 8 28 30, AT
PRERESR AT EYE . PR TG TE . AME 2R EE G
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FHIRAT N RERERG 7 35 RABRER . 35k
B0 25 AR S, 83T W n] A 24 PDAH OGAT AT g
BEAS . A SCLL BDNF/TrkBi@ B NP T, SR HAE
PD & PDiz#jfiia i al seEH, LA iz s+ Filsz
fift PDAH AT N T e i 198 £E 3 - AL Bt 7 BA
SR [) - T L 00 2 P B A S FET IR R o

1 BDNF/TrkB

BDNF/2& #2075 7 K 7 H A R — 01, ]
MR it N R BT/ B A BDNF H B
A~ BDNFHEPR 9ty | 5% 55 52 JLAS 8 30+ i 15 12
BDNFFEMIZE TG IRRAE & 30T A BDNF (5
SEAJ) %K TrkB. BDNF 5 TrekBSZ A i fl 45 4
5 p7552 AR 2R M 1A 1. BDNF/TrkBA5 5 18 i
PIEE A B T A o AR S A R 22 o I AR
KA 4, BDNF/TrkBiFE A6 3 22 JH 3 22 8 5% 1k
85 % (mitogen-activated protein kinase, MAPK).
1 Jl T UL 3-8 (phosphatidylinositol 3-kinase,
PI3K) A1 g B Cy(phospholipase Cy, PLCy){E 5 i
B (F 1). TrkB4H M N B 2 BRIV AL 1 — AL 5 £
T IR A A 2 PR A B N5 5 BUE Fr  7F 1 1. TrkB
WAL (BERRAL ) 5, e Tyrd90 1 Tyr5155% 2 4L TrkBIY)
WS S5 4E Sheffi 8 A (SrclRIE 245 /938K, AR5 54
KA F 524k 45 & B2 H 2(growth factor receptor-bound
protein 2, grb2)4i &, -5 S =R /K AR (gua-
nosine triphosphate, GTP) RasZ5 &I E &4, JH 3l
MM AME 5 1A T B (extracellular regulated protein

kinases, ERK)i& 1k, 3t M #iHMAPK/ERKIE H, S
IR i 7 RUN T 45 6 B ) (cAMP-response ele-
ment binding protein, CREB)#i% "', 48 J5 BEER 1L
fJCREB % o B 40wz, i1t 5 BDNFJE 81456 5
5 BDNF#:5% | CREB 5 BDNF )3 5145 & BX %)) BDNF
Fik, WA TOAAE RIS, PIBK
PRI RastE TyrS 155 B MIBCG /R T A0S, A
MEAE 1 2NN, Rl PI3/2E F1 i B(protein ki-
nase B, PKB)F122 5 J5 354k 55 [ I (mitogen-activated
protein kinase, MEK)/MAPKiE %" . MAPKAIPI3K/(E
G RPN CREBRIEFIR . PUEAA N, W5
22 386 o I8 T AR ik o 8 ] T S5 R A AR D) R
PLCy/IP33& 4% (1) BDNF 3 S04 i A 45 2R J5ES ,
T Ca? /45 1 H 1 1R B I (Ca® /calmodulin-
dependent protein kinase, CaMKs), 12 ] #7% CREBs
FRAL 202, eAh, Bk H O (diacylglycerol, DAG)
7% 55 U C(protein kinase C, PKC), PKCH: A FI] i
D REE BRI ERK, T B il ] W, M
RIFMAE R IER 02, Bz, X2 o M
H, BDNF/TrkBA{5 518 2% (B3 NI NG 5 ) K
PR RBEAEH . WH9CR B, BDNFAE £ IR AT 195
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disease, HD)Z5|HH IR IA ML E 4%, HAHERER
&, P2 MR EPOR I E 7 KM+ BDNFH ™
A, gk, BDNF R IEAIER 74 &R 47 P50 1)
RARED,
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47151 PD 53 A 23451 g ke FE 2 (R T 9 o, (g
FREXTHRAHAH LG, PD AR 2 5. 4 BDNF I i 7K ~F- &t 3% %
iK™, J5k, % PDMZRE A AR, RO
BDNF/KF- T} & 7] fig 55 PD (1) /= B AR FEAH OC 29, £
PDI: 1 BDNF IfiLi75 /K 1 FF 5 7] BE A2 4D %6 i DA
P18 T0 A8 T FIAH A 28 98 RE 1R — FAREE ML 2, ik
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JE L9k B2 40 i BDNFE A Trk B2 i 7K - 5t 35 P A% 29,
SR, PD A K IAH 22 e 22 B V897 7T 39 5% BDNF
M TrkBI R IE P BRI 2, — TP & 4841 PD &
N 2445 fi X B AZ A R B R BN, 5
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Fig.1 BDNF/TrkB signaling pathway and its downstream intracellular signaling
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W9 AT e 2t A0 e 2 LR YT SR k4, BDNF
55 PD S RRE S P R AL (WA 7 R 5 5 A A ATS ) A
Ko —IIREBT IR TN T S3HIEEA A T BREE S AE
FIPDAEE \ 196BI A AN T BREE G AL PD 5 F1
326MIVCHC I BT A2, 25 S BoR A A T BRLE AL
[FJPD i # BDNF M5 /K P2 3 IR, — T PD &
FHHIRAFI 5t 2 B , BDNF LI 7K - 32 BL7E AT 304
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BDNF/K V1] G /& K 1 PD & 3 AR /& 75 & 2E i b
EY). MILLER%: P S F| PD B H SE G o- K il
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i)l 1 BDNF (W ERIE | ShP)A0 A 7815 16 E S
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i R A R R RE A PD B 8 00 R R A R e,
BDNF/TrkBf5 5% 5 5 PDRAE KBTI
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Fk K, BRI/ B TH R R . S0k
A TH G028 [ 1t £ 4 28 AR R385 B LA S S5 Nur ]
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H: 254 85 [12(methyl-CpG-binding protein 2, MeCP2)
(4% BDNFRIE K1) R EREER .
4h, fEMPTPi 3 FIPDAL AL /N R, MeCP2RIATTER
i BDNFAINrf2 R IE K53 B, BRI R AE
BERR SIS I SRR A R) B 25 1 0 . ZHAOZE B
TR, AR 2L (1.0 mg/kg K, 814K )52
MPTP#% -5 HIPDA AL /N R b, #5478 F BDNF 2 [ Al
BDNF mRNAZFK L /K23 i, BAUNR 5
ThhepEng B2 % . KANDILZ: PO &8, 72K
K PR 24 0 I 75 5 1) PDRE R R R AR, AR K
TrkBERE /K R3E B, BN RSB0 53
B0 (W 3755 ), 7EHE b R4k RRm [a) 535 3 m (i
S5 ). SALARIZE VORI, 22 4R 2 Retig i
JE T 175 5 ¥ PDASE 28 K B SUIR /A BDNF AN Trk B2 [ 3%
IR AR AR O R B e S ) AR
[B) 2 25 3G 0, AEAT SEES 45 B AEAT b IS [A] 5 38 4
. LISEURFTERM, 157,8- B2 JL i 45 2 MPTP
753 B PDELAY /N, BN B TrkBR IR /K P 2 3
R, BN R IE B D) B RS T 3 O, R Y
/N BRTE AR I (1) 2 R B ) S22 388 (G R S0 ), R AT
B 5] ik 2 400 R (B s SR ), BIIA P 3 ) e (] 5 25 4
S (N 228 R 20 ) . ZHAOZE PRI R I, Bkt Aeis
{8 MPTPi% 5 1) PDA /Y /)N B, BDNF A1 Trk B A 7K
3 A, BN B AR b 0% 2 R I [ S S 4 o (%
PRSI ). 2R RS PO LR B, FAR T8 MPTP%
S PDAAL /N RS04 BDNE R [ %A /K5 3% E
R, B /N BRI [ S 35 48 (R S ), 0 gie
AR R E I 5505 .

25 b, BDNFHITrkB & /K- EPDH &2 T i,
A fit 2> 5 3 BDNF/TrkBA5 5 i % v M 72 PDH ek 55,
X5 PDKAE K R VIM L, 1 BDNF/TrkB/E 5 il %
AT RE 2 PD T TE VR I 8 1 f 4% BDNF/TrkBA5 5
B G2 SLIPDAT B A R [ SN 2 —

3 EE15BDNF/TrkB

ENIREE S PSR /IR NN W N e ey
Jii BDNFZIA /K- 51, X A fg 22355 BDNF/TrkBf5 5
5. LIV R, 48 MBS HLIZRGE R )Re
WS fHENE BALB/c/)N i 5 [X BDNFRIA /K FAERRXIE
A5 1 hy 2 W4 WAEFIEG 0. SKUPSEM R FT R I, 4
JE AL ZR (SR /) ) Al A e Wistar K BRUAHZE
JCAZ AR N BDNFZRIE K- 1 . SEIFERTZE M2 5¢

T, SRR HIZR (SR ) Revs Al B 5 X
BDNF mRNAFIE/KFEZ# L. ALOMARIZ )
F TR I, 68 Uk I ZR(5 R J&) v s I 1tk Wiistar K
B 5 X BDNFRIA KPR THE . JINSEHIRT 5T R
B, 6 1L ML ZR (7% / J] ) AT 4 il 4F 1 4 Sprague-
Dawley K il 5 X BDNF#RIA /KT 8% L. SO
SRR I, 68 BB HLIINZR (7R /) ) T fdi i
£ C57BL/6/N iR ifE 5 [X BDNFZRIA KV 52 T
CASSILHASZ: “Iift 5 R 0, 8 IR LB ZR (5K /
JE AT A RS B PE Wistar K BRI X BDNF R IA /K
3 . COSTAZEUIHIT K I, 8J& B s MLk
(60%~75% VO2umax, 1 K/ 3K/ FNT R, 3LHIHZR)
BENE (5 4 42 R AR A R A Wistar K LR [X BDNF
TR RET . B TR, A58 8%)
BDNFA TrkB#IA K520, TEAFIBRRRAS T
HRERTTFIRE. MAEIMAZE SRR B, 451
BB (SR /)y rTAE Inid s 2 /)N B X BDNF
& FAIBDNF mRNAKIA /KT 2% 1] . CHENGZE)!
W R, 128 MK I ZR(30 min/ K, SR/ )RSl
R JOR A7 TR 2% 175 5 (R R S 2R /)N B K 2 J% BDNF
I TrkB & [ Rk /K P 8 % Fif. CHENZ: S5
R, EEL14RKEEHIZR(12 m/min, 1 h/K, 1R
/R YR RIS /)N B KN B2 % BDNF 2 A mRNA
Tk AR B, BAVNR O EEAT N R GE,
RIUNBALNRAEY 37 5256 F i 38+ 2k AT 45
{147 F R DX R 2 BN (] S5 35 386, SR R 8 B [ 4
Eem. LEESECUIF R, 1L 14 R B AL
Z5(HTS min 2 m/min; J&55 min 3 m/min; /520 min 4 m/
min, 1 {&/%, 30 min/K) ] A fi i if 455 8 b i 5 X
BDNF Al TrkB# ik /K22 Eif, BV B 1iciz
B b 25 0, SR I A AL YD BRAE Bk & [R1 AT 55 1)
TR 25 1

Mz, AFEFA R RS (RIS B YI 2
TR M LAR FAS [F] 5 IR 7S T~ BDNFAI Trk B
PERIRIE KPR B — W ES . (HKE
BB AN [F] sh P B LR BDNF A Trk By 14 Al 3Rk
KRR 2 — 8, RoRIE T B i id Jigsh i
KA FE 377 A A (nfit f +ikiiz 30 ) gk 47 1
— BT .

4 BDNF/TrkB/T S HIPDEEIFGAE
70 & B, BDNFIE i ¥ TrkB A2 655 5 T Uif
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MAPK. PI3KFIPLC-yf5 55 30, XEf5 545G
BU% CREB, CREBZE S Al nl BB VE . P Toid
STt B 28 A DA R s s g A K 4y 3, Bk
75 S IBAT M BTG VEH B2, 1 ZHAOZE 3
WFFC R B, 48 B3R 25 1] MPTP 5 () PDAR 7Y
/NERBUIR 1A BDNFRIA KR i, 2/ BRAE
SIS T S B D) e L O . TR BESE PR AR,
58 ¥ 415512 m/min, 60 min/ K, 5K/fH) A {#MPTP
7531 PDELAY /) f i X BDNF AT TrkBRIA /K1)
BE . Pk, AHEHEN, 23T REiE I i BDNF
(1) IEWOE TrkB, MIMUE RS 518 2 MAPK.
PIBKAIPLC-y, iX 85 5 (1)1 o i 24 S B CREBEL, 2
MREHTR . PUAACN T PR R G
R RIS R AR 2 T Y T Re A 5 PDAEIRAT
ThRERERG 3 ), BDNF/TrkBIl R 7] GE 28 5h 54
PDRIIAE /> 748 5 . ¥E[7 BDNF/Trk B #% it T iR
AT RE N AR R — R BT S 1 HT IR YT 7 320, X 7
sk — 5 R TS o

5 INESRE

BDNF/TrkBiffi #% 5 PD KA R I G it
BDNF/TrkB(& 5 5% 5 7E PDAH AR A1l R B A7 1
R O 7 TR T A S8 A AE T 5 18 375 2438 PDAH R
AT RDIRe RSy T B A FAREIER | 1830t Reg sz
BDNF/TrkBif . 12 3)7E PDR 6 I 2 R DL AR
E F ] € /& BDNF/TrkBil# %/ 5 /1. BDNF/TrkBif
% 1] e A2 I8 B B A PD R AE 4 14 55

BAPYTIER MR KA. a1
G EIEIT F B, AT ARFAR PD I A AU , 17
HAE 8 PDAH AT A T e R AiS 7 1 25 =2 A AR R )
PERT, FLMLHI ] A28 i 164 BDNF/TrkBA5 5 i %
KSLILH . ARIZEBRIT RN, 83 B,
1 SR SN [ N 1 Bt iy s Wl L1 |3 DS s o 1 B |
Lip QRS EATBEHSY AL Oa b S &2
PDAHKIZ 2 T R Rt 14 7 F WL 2 A E Y, R
SR T B — D 1 R G TN 2 R
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