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Abstract

BACKGROUND: Exosomes are nano-scale microvesicles that can freely penetrate the blood-brain barrier and are of great values in maintaining the stability of
the internal environment, communicating between cells, and regulating immune responses. Mesenchymal stem cells, as the cells with the strongest ability to
secrete exosomes, have the advantages of easy collection, low immune rejection, and weak ethical response, and mesenchymal stem cell-derived exosomes
can help improve damaged nervous system functions. Inhibiting the apoptosis of dopaminergic neurons is considered to be a promising therapeutic tool for the
treatment of Parkinson’s disease.

OBJECTIVE: To review the role of exosomes in the pathogenesis of Parkinson’s disease, as diagnostic biomarkers, drug delivery vehicles, and the research
progress of mesenchymal stem cell-derived exosomes in the mechanism of Parkinson’s disease.

METHODS: “Exosomes, mesenchymal stem cells, Parkinson disease” were used as the Chinese and English search terms. Relevant articles were searched in
CNKI and PubMed from inception to May 2021. The search languages were Chinese and English. According to the inclusion and exclusion criteria, 117 relevant
articles were finally included.

RESULTS AND CONCLUSION: (1) The definition, source, composition, and function of exosomes, the discovery, definition, mechanism and application of
mesenchymal stem cells were summarized. (2) It is concluded that the aggregation of a-synuclein can cause pathological spread, and a-synuclein is found

in exosomes, which may be a possible molecular mechanism of the spread of a-synuclein between cells. a-Synuclein can activate microglia in Parkinson’s
disease, cause an inflammatory cascade, induce neuritis and dopamine neuron degeneration. Exosomal miRNA can induce changes in the genetic program of
target cells. The above-mentioned pathogenesis promotes the progression of Parkinson’s disease. (3) The application of exosomes as diagnostic biomarkers
and drug delivery vehicles is summarized. The role of mesenchymal stem cell-derived exosomes in Parkinson’s disease was summarized, mainly in inhibiting
inflammation, regulating gene expression, inhibiting dopamine neuron apoptosis, thereby exerting a neuroprotective effect and increasing the release of
dopamine. (4) It is found that mesenchymal stem cell-derived exosomes have broad prospects in the diagnosis and treatment of Parkinson’s disease, and are
worthy of further in-depth study.
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& 4K F miR-153. miR-409-3p. miR-10a-5p. let-7g-3p & # &,
miR-1. miR-19b-3p M| AR K ; W f& o & 4] ik 4k & & 3, miR-153.,
miR-195. miR-24 44 L J8F= miR-19b ¢ Fifl; )AL e 3 b 4o i
I T miR-331-5p _E 4= miR-505 &4 T4, B fiX 2t miRNA 44
T A% R A A AR R A 64 A 4 F AR E TP,

2,13 tEA e domig T e it i Bk JLER 2.
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F 2 | SN RREREIATT M AYNE X HIFHTR

e KA TN FETTHR R
I ] B

COOPER %5 7 2014 i FI A& V15 ¥ 0 R 993 995 2 K S b vk 20 e ik 2 W) 7 {10 45 1
TSGR B AE RN KN, 45 R B (ST R % 5 ik
TEIE /IS BP0 2B K 1 o= S flt A 304 A 8L ) 338 306
%55 1 mRNA R (KT 835 F# G siRNA [ 38 JT %
TR a- ZRAlZ B (U SE /N ), TT DAREZE A0
o SA% R LIRS, B RN o 2
R 2 B Re i 220 kb R 0 R L
JE G i i A 20 170 J5RT DINA 86 e [ 1 425 5L SE 7R A4
UM ISR, H A S S A v 38 3
I, SRR B AN AR R B0, T A AR
TG S50 0 i ) 2 1 TR P1EA

HANEY 25 7 2015

BAT, MeEKRRLEMEATIATZCEERERDE, &
BAR— 7 S5 2%, ok T FEeg 51, 9 98% 647 §574 77 P AR
A2 F IR IR A AW kAR R R, R 4T A& <400 Da
GG RN T o R Bl i i e A e T, FE S
Bty THoT RS BA FRMAG AN, g
i B T % SR M KAy iE i ik G B e Rk,
SR BT A A AR EARAK, AER BT R4, SLIRE B R
B Bk, FREKFBHBTEELERBOBAIFLSE
29 m bR R R KA AR B WA R R, T AT it e i B 7,
) B 38 ELAT A 4m J IR) S 40y A A 4T 6 ROARRE ) VA B S B M A
JEER A NI, TOALBAE £ 005 R APk B iE TR,
AR R T AT R R 64 B dp i it VY,

RAAE SN BERANE Hy 36 57 B b9 i3 R BARBEAT T 289 #F
s AR IS EARAE Ay b R R 08 9T 89 B M BAR G A AR AE
APk, BATCH AR ERGGERA THENRBEN R, @15
T, BB TRAMBAIRL T8 B F I T T i 24 R Bk A B
JiR, eI EFEZIIhREOFR. LBERME. @ioHHE
Fo A4 Yo @) 4GP B, o Sh AR A ) SR LT BT AT X sk 9]
A, WL RALEE) fe k) ey R R BAK 7, COOPER & 7 47 47
CAER, 1 a- EiEALE G SiRNA TR A KB P & a- &
etz & F R EW a- RAEZEEGKT; H T FIHK SiRNA T2
IR R K, AR R ASA 09 32 K ok 9% 2 RSP b Ak 2 #4024t
JE ¥ RAEM R IEANKIE, R RIAEEFT DR F AN AR
fEty a- RAEAZE G mRNA Fo & & KT R E K, AAREMBREL
a- R EOH LR DR T, - REBEEORERREZRY
CIEEIR 5 CRRAYZE TR Y . KRR A T AR S
WAL R IR R A KO b AR Fe 8] i£ 14 SIRNA 8974 97 5 ), ST vAESE
Foif 55 Ko o- RARALE G AR, shol, HANEY 5 7 A %
Fhit A S 69 Uk DNA 4% 3 B v gm o ik 69 o1 b Ak, 34
TR AR, REBITINLIKEB B AEZ T, AR T
H¥emlo b 9 &R EH AR, ERIEELEWMEHRRIGIKRINA
RAARR F 323 T TR RRPAER ., FEES T FBA
SN BEAR R T RIS T R M, RGN, R EET
F ) K v iz B,

2.2 [EFRTHRFEEIMMAEIBEFRRPOARKRE WAk
Fomfit & F 1992 4y CAPLAN #0428 R A0 240 % 09 ®Y, 4k —
FEA S @i, SEOREHNRAGRRTPIRENS
B Fmpe, JTRAETAKRSEHAR Y, FERREFENHT
B oA R LRSS A, QIEF. KE. BB, WU, LA
Fa B aiegte h B MAR TR LAY B agBigs
BB AR F S A AL B, M A KRR XA 6 LT
JOEANZ R G R RNET BT HREERAE ™S, nF
R, WLAEBR G REHEN, KI5 T e T i it 52 4 5

4080 | PERRTIZHAR | 55265 | 55258 | 2022994

A KRBT MR TR T, BV @A T A A 4k,
1Rk A AL LAS BB 1R B0, st KEWNAR
F AR FR T RSN AR AT 2R AT MR R AL KEE
T AAT . B EM. AL R @G, mie AT AL
FORAT S, B4 RIR IS AE B 18] FL T B R b Hu] AR
RIS @A BAF ot 54T, XRTAEA
18 AR F tm RSN AR TT B R A 6 T AP R iR AT R R 0 2
_ﬁ_ﬁiz# [91—92]u

ERME]: shas kB A KRR, EFBIR T KFZ I
BT 3 s - F 4 i 4o miRNA Fo - &) J7 5 35 A i B [ 5545 &
FTvAZE B ARAY 2 2 B A B 3 P A 2R A H 6 75 Rkl Homh %,
T 18] 0 T 20 0 R e S i AR e AR T 2N A R B R T e K AR
AW EFRH X, RTINS T mieedis s
K, mAAEBRT @I ER ARy BLLEERGEAN ™, A
BER A, 18 R T R A s AR T iR A A P A R T e, Ab
B AA SR R IVA By BRI N IR F 9 £ K, R AT ZARSP
ABZ S E R BT T,

B AT 18] 7R T 40 TR S b AR AT 22 2 G ok o 1) S ZRAFF 5 F
TIRAF A, B, BT, #FAOES R E R T ek
SR RTTAR B AN 22 A R, AP Z RAFT B ot F A mIG A, ST
Heh AR e AR A ™, ARG ARG K SR Y, H A
Ji T a7 A 6 S s ARGE AR B A R OM e B A R A At 22 K A 2
BOB LY PRI G 6 K R84 KR MR M E T A hek A Y
VEHE LI R T R AP s AR AR E B RS T B AR . R
82 K EAMCHEIRG B AN 2B A —F TR & " B RRE
BRAE AP ZRAT MR IR T, R AR LR R T 4 Je IR S ik
ARG KT FGE AN AE B TR BE, STALME B- A& & AT IR,
A %5 o0 i R Bt e, FF LR BT R AR AR 52 18] AR T 4m R S ik
WS FREZFGNEZ LR RAFEBTNZLE, B
H T AR A 8 IF AT R ARAT R R 0 A Ty R Y. IR RKE M6
JRATER ALK A T8 G T et AP 2 B A o ik TR 2 4R
AB 22 TG R Ak A A 1) R AT 22 T A K U0,

* T8 R T mpe R bR R v 2k m o WVE R £ 2 &
MAEITH % AR AT, KIEMZIRY, LFE3.

3 | BRRTAMIREINDAERERE PR R

(= R BHRAR = EETTHR BV X
5]

JARMALAVICIOTE 2015 45 A A i B8 00 4 28 T 240 i 43 A6 N £ 3 427K BATA) 78 5 T-41
&g boa R TE, FIF 6- BHE 2 Bl MRk S b A o S il
VS INEARY 4 2SR O M P i I 35 )
R D) 78 53 40 R R U ) A A A R B AR VR T (VBT i
EHNH 6- BIE L BIEE S £ Bk 142
eI T T
2010 ¥4 6- F 32 LA R 1 2 DR ik Sa sk 358 JR 4 il 447 4 P
PTG SDMEH: K AT M SCRAE, 7 1 Bt T e/,
PRV a0 5O R A AR IC A 78 R T 6 6- 2 3t 2 [ ik g
UM LT 2 4N i Bl R Eh g2 v L BRI 2 R KRR T
W, KRBT WAL s RIS ER,
HAC S AN PR TR, TR T I AR IR S ) 3 R
B 15 () 70 53 40 MR R ) A AR DR T A R I R 8L
SR AN AT AR BT 1 %R N TR R AT TR
T4 a7 1E M
2010 iR 78 0 T4 iR A 6- FR AR N H i [R]85 T 4 i
2 BT R REUIR AR, RBLE R4 MRS E L
i (A1) 70 o8 - 400 i 7 ) 3R O mT i v O A s T
DRI (a0 1 o 8 R TR 7 ) S 52 s P i 4 A 1)
W& e — 2 A e H GIT, JFHRERM
TEIXEIRA 25 "7V 2020 %z 3L\ B B 1] 78 J5 T 40 B 0 WA VK G T 70 45 51 S0 N
50035 6~ PR 2 G IA S AR B[R] 78 5 20 e A s A4
AN 22 U Jie 240 WO AT 3% AN I 3 TG 1 AR iR y7 I & 480 1
SO, IR 4 A N CEE R 78R T 40 R TR LA
S B R 20 R TR A, PR LT
RE KL R

WANG g [105]

COVA % 110
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B R A5 A i LA 22 T tm oAb S R A 2
T, AF 6- K S ek A S B AAT 22 T RAL B AT,
K I TR T ea kR e P ab R Re AR 6- BA S e BT S
B e AY 2R T, XA T A R T LR SR s Ak A A
856 97 7 KT AR A M ik ig o7 B #rae42 UO, Bas R
mig At 6- I S IR T o) % Sl fear 208 Fa
8] FUJR T AR A AL B T R e AT A BT 1 a9 R AR
R ZARPAER, Afdgin T 3 e leeg i ", s aAn%
FRRAEI, A FIR T mI RSN F B e E AR 2T o
F, OERRBNZERART. REEHAKRT. 0¥ AL
AKEF. &F LERATAERTF. D1 AR A F £ C, A
BT B & B, CNEMBAEAYBLEGETNIR, Fask
i oa- REAZE O RENR, M EERA IR FAKR] 095
R PO g gh . COVA H] FA P 3Rl T AR BRI AR T e it
BHT 6- Z&4 % CBIGKALCKAA, 3 CIREMEAA
PRAPAER, FTiHEFAPZRL A, 7T MR T @5
BT MR T (R ERERET ) 2 HAVETH —E
B9PRIPAE R . TEIXEIRA 5 B midid b Ak % eagredi, K447
AE B FU T s bRt 6- R S O A hdpiE B b AE
W Bt VAR BL R B AL 6 At B A SURAR LR 42 3 Ak
#Fee, BER R ILACE LR R T R sh b Ak 6 0% BB Sh A AR
A % C G E AL S DR Fvdm, FIET LA AT IR AR
T m RS L AR 6 AP 2 P AFAE, MEE TR AW E ST, T
WHE TR AR AR iR, XIRIE A 18 R T mie e A
T R AFAY ZARY o B TAE R R T BB,

Fol, SRR E A R L — R B GAE, de
mMIiRNA, i 7t 18 iT mRNA Fe g 47 %) 80 koA s 4 2 AR,
ik % shim, QAEME RRAEINE AR AL LR, FAH2E
MiRNA 7K-F-, — 36 miRNAs #57A 4 2 a— R kA% & @ 85 7], F)do,
5 miR-433 5 a4 4 tm i A K B -F 20 mRNA 25 55 50R 4F 4
ek KB F 20 KFag3ghm, XRAE RGN T o- Bk
& Emind ag-F MO phsh, R ILH A miRNAs 7T L9 3 A
2% KJEAN K IFE 69 KL, ¥lde miR-155 £ Eiff o- BfgE &G 4
Yt KIER R AL A KAEAE R, X2 A A miR-155 24w & fa it
NE 1. a@miiE 6. WEBIRLE T o fo— R R BESFIE X
HTFeRAY AT, THHE LA™, ®d miR-17. miR-18a.
miR-19a/b. miR-20a #= miR-90a % 49 MiRNA £ 7 £ F 18] 7. )%
TFimfo R BN AT, B E AP ERR TR ZLANE
FRF A, ABANR A KA AR Z B SR A0 R M. R
A, mimic-miR-124 4¢3 iE E T RAVZ R 4, ST EAENLES| 6-
S E AT b e R RAEE ) AT A 89 2 E M miR-155
JE & AR N R i E AR E R, AT FEAT 2
K™Y miR-126 09t E R A GFHEMBEHAKRBFE IS
Bfh, ¥hT e EZAN MR gL 6-RESE
Feth B Bk, %1% 50 miR-126(antago-miR-126), 2% 4 485
B, AN A R B AR A K B T PR 5| AL kA 2 4R 4E A 1,
2.3 SMMANAFPREHETFHERRDEIR L5k, F
E 2 BRI B IR ERIS 6 S B IR A 38 T, BAET 549
W JR ST AR ARAEANT T EE %, I sk AR £ A A2 2 A T
W E AR, (28 KINLARER S T E ST MERROR S
ez, Kw B AP E T T AR eE T B A A AR
IR, RBBHHRRRE, KERMREFGE A ™Y, TR
AR I C IR, ZANRIE T IHA R K IR KRR F A
TR T el = A RNk, BB E A AR A KR F. LA
microRNA-126 & ik, F{&k miR-221 5 miR-222 k& ik, Mmitit

JSi e o 28 4R AT A, MR Y S ARG Y, X —FR R A
) Fo R gm R IR ST e ARAR A p 2 BARE R Tt e AR R T
R

3 REESREE Summary and prospects

3.1 BREMMATEZIURARISIBAEERGR B aTsh bk &
18] FL 5 T 4 R S b AR AR b AR R 4G LR b B B R,
B A e T oA A i B, A IR R R b, BEAT 40 0 1] 3B
W MBI BAE A A BT &, TFHLEA RN ZEA
WY AP KIE. WH S B ReAY LA TSR . A28 A ARV
THER: OF 3P bR B TR T B R s bkt 54 .
BRHEATIRANBR R, VAR 3 AE b4 ARk KR AL 8 A R i —
FE & @F E S 4R e iRy 2, e Bk egE R
Yo 5 BOREAEDE R, @w Tras kR EH S elefeid
ZAEk. EMHASHAERIHEA TERN, WEEEHFY
PAA AR R B AR R S R AR T A AR IMAR B 0 R 2B A AL,
B s T ik TR ke AL B4 3 AT 09 R fE T A 6 A
AR ERRE L AAL, R T AP AR B AT R S
SRR R R, REDE &R E S BN K
B8 A,

3.2 XBIFMAMRRAVER P ib Rk B8 7T T iR b s b ik ik
FE B PR 9 AP 22 R Gk A P 6 R R AR AR AT, APk ik
FEVOA AR IR G006 T @A AR, M A VAR R AR AR,
Z LR MIP R A WA AR T A KR AR AR AL AR R A
ik % BRI @ A AR A BE R AT A B2, AR xR AR
T am RS R4 % B E AR T, KENGEP K
E e ARG BAT T A,

3.3 ERINBRIE vA A 44 b8 BHATH & B R RAE T A
BRI AARG I, TRLSZBAR, BT aExTIZ AR
1 F LR BRF TR,

3.4 ERINBEEEN b fmltkh —Fr &R RE a2
BATHER, SBFE. RERALSERAERI, A%EBIHY
BB AE AR EMERAEEAFREF ORF—F it
B, fa ke mmit &, FHEYE 65T A miehusm R
TAT . MmN, KEZIN R T @RS S ARAR A
ARG T M AR R 6 — A ARA ATiR 606 7 TR, @i R I LRiE S
SARB R G T n R SN bR AR v A AR R R R R R, A
AL A PAA AR IR 691506 AT B IR A B — A BRI

Bt ROTRE £ IR0 F 5 Bh.

feETEk: KEL. TFWAFTMHSET, TFIN Rk E20H 4
S #kikk, DFRATXEEHELE, BE EWH R LFERS, K
R TR B 5. SRR A R B R IR,

BBETRE: ZXFEZLT ‘AR OARMF AL (81974564) B “FTd 4
FHL4) 37 A tH AT IR B (2018IR0006)” #9KBh. FiAAk4 70, 2% L34
A # ot I YL E A xE AR AR BLE RAG Gt AT AL ARE

FIEHZE: L Faa3EH Ao, ERAM AL TRE TR FAGE
LER

S{EiEr:

XEEE:

Y%gl\zﬁ
FIZABTEE.

TERR: LF BRI E O AREFRBALE T AR £ Wi,

FFHURERARRR: X R — 8 PR IR L3, iR (Frindk FFT ) “F
4 - WAL - AR KEF 407 F3k, ASHEIINARALT, AFH
AVAAET b B 69T RN B, AERY B, BN AR P 6.
T FEN. A, 3T k. RAKIEIEMK, FAHZES KT, A%
BRAF B NSIR R E AT A R i

TR AT (R ARGEEF B EIIREITL) (PRISMA 45 ).
I B RRAT 21T F e R B 5 kAR A it AT 3 kB E.
LFZNRATING £ TGN, FATEBUAS F 4464
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