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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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2,13 MEA e domig T ey i E Bk LER 2.
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2 | SNREMEAREREIATT R AN X HIFHTR

=4 K MRANE FTTTHR B
I} i) =94

COOPER % " 2014 fi FHIAE U (¥ 25 R 955 96 25 Sk oM s (A 20 i Bk 2 91 7442 T 45 1
TESR R R AR W B N K, 45 R A R 05 7 25 ik
FEIEF /N PRI BB M) o= Sefid A1 W8 s 4T i 336 3%
F% 8 F mRNA F1ER (I /KCOT 35 PR AR siRNA 1 36 97
FERAUBERR AL o S R UG RE RN 77, 7T DUSE 22 A
1, o= RAbALER ARG, B N a- Sl
5 RN 2 L REAN 22 TT I > PR R BR DL
JE 4 R 3o S S 1 5K DNA 5 e [ 45 SRAIE SE7E PR
ARSI SN, A A s 1A )
LB, ARSI RIME T, T EERMER
T S B A ) 2 B T 6 R PR

HANEY %5 " 2015

BT, MeERREMEATIATZCEEREARDE, &
BAR— 7 S5 2%, ok T hfm FEag G 1E, 9 98% 647 §574 77 P AR
AP 22 R G IR IR QIR S R EAFEMER , RA TR & <400Da
PRGN - F A A iRt S R mErsa e Y, FHE %
ehethdhd T T A EA FARMA S E4EN, AR
i B T % B M R B iR S ) S AR,
SR EN T A A AR BARAK, AER BT R4, SLIRE B R4
B Ak, FREKFBHBTEELERBOBARIBFILSE
2 m bR R R KA AR B WA R R, T AT it e i B 7,
) B 3 EL AT A 4m I IR) S 40y A A 4T 60 ROAR RS ) VA B S e Ve A
JEER A NI R AR, ToALBfE £ 205 R APk B4 E TR,
AR R T AT R R b P dp i it VY,

RAAE SN BERANE Hy 36 57 B 69 i3 R BARBEAT T 289 #F
s AL IS EARAE A b R R 08 9T 89 B M BAR G A AR AE
APk, BATEH AR ERGGBEARA THENRBEMN R, 015
T, B TRAMBEMR LI E TR O ik Kt F g
FiR, T EFEZI ThREOFR, LBERME. @ioHHE
Fodb 4 i Yo @ a9 TG, SR AR A ) SR LT BT AT X ik 9]
M, WL RALEE) Fek) ey R R BAK 7Y, COOPER & 7 47 47
CAER, 1 a- EEALE G SiRNA TR A KB P & a- &
ikt & F R E a- RAEZEEGKT; AT FIAHKE SiRNA T2
IR R K, AR R ASA 09 32 K ok 9% 2 IR S b Ak 2 3 2 4t
J& ¥R AE MR EANKIE, SRR IAEEFT DR F AW AR
Juty a- RAE4ZE G mRNA Fo & & KT R E K, AR
a- R EOH LR DR T, - REBEEORERREZRY
OIEEIR B CRRAYZE TR Y . KRR A T AR S
WAL R R Jh E KO b Ak Fe 8] 14 14 SIRNA 8974 97 5 ), ST vAESE
Foif 55 Ko o- RARAE G AR, shol, HANEY 5 7 A %
it AL S B 9 kL DNA 353 B sm R ik e oh ik ik, 4
TR EBE AR, R BITIN ARG B AV ZE T, RS
H¥emo b 9 &R EH AR, ERIEELEWMEHRRIGIRINA
WA T 343 T TR RPAER . FEFS T FBA
ISR T RIS S T R M, IERAEIRAT I, R EET
F ) K v iz B,

2.2 [EFRRTFERREEISUMAEEERRPVHARERE A AR
T mfit 2 F 1992 4wy CAPLAN #3% B K 2o 4 49 Y, #Eh—
FEA S Eo i, SEOREHNRAGRRTPIRENS
e T, A ETAKRSHER T, FERRFZFLMHT
Ao AH R LR AR A, QIEF. KE. BB, WU, LA
Fa B Riedse h B, M AR T @A £EAT B w1
5B AR F S A AL B, M A RRE XA 6N LT
JOEAZ R G R R ET BT HREERAE TS, n 5
K, WLEBR G REHEN, KIUA G5 T e T i it 52 4 5

WA KRBT R TR R T, BV @A T A 4 4k,
1R dn % A AL GG B S8 AR B b, KEWMAR
PR R T I RSN AR AN 2 RAT MR R AL KRl
FBIRG AT . E EM. LA eI, R T A R
TR, B8 RARIE AR B 18] AR T 4B B o sk AL AR
RIS A T @A BAF et 54T, XRTAEA
8 AR T tm RSN AR ST B R A 06 5 AP R iR AT R R 0 2
-3:‘«%':2—‘ [91—92]a

TERHLE]: ShabRE AR R, BRI KFZ A
BT 45 4 s - F i 4o miRNA Fo B &) J 5 35 A i B [ 5545 &
FTvAZE B ARAY 2 2 B A B 3 A 2R A6 77 ROkl Homh %,
T 18] L T 20 0 R e S i AR e AR T 2N R B R T e K AR
AR ER T X, Al RLERMENF R AT @mietyis s
K, mAAEBRT@mIER ARy BLLEERGEN ™, A
BER A, 18 R T R A s AR T A AP A R T e, Ab
G AR R IVA By RIS N IR a9 £ K, R AT 2 RSP
ABZ S E R BT T,

B AT 18] 7R T 40 R N b AR AT 22 2 G ok o 1) S ZRAR 5 F
TRAF A, Blde, FEBET, #FAOES R E R T a0k
I BEARTT AR B AY 2 A R APZ RAEE B fodn A RIG I, FAT
Heh AR AR A ™, ARG ARG K SR Y, H A
Ji T a7 A 6 S b ARGE AR B A RO e A R A At 2 K A& VA
BOB LY PRI AG 6 K R84 KR Ml M E T ek A Y
SRR B AR T R SN B AR AL AR E I R T ARG . R
2 R EAMREIRG B AN Z B A —F TR % " B RRE
BRE AP ZRAT MR IR T, B AR LR R T 4 f IR Sk ik
R KT RS B FEAR B, STIEE B- I & & KT IEIK,
AN %5 o8 i R Bt . FF LR BT R AR AR 52 18] AR T 4n LR S ks
KA B TFIREZRONZ R G AIG R EHAZ2 LA, B
H T AR A 6 IF AT R ARAT R A 09 A BTy ik P, B K E M6
JRATER ALK AT 8 AR T ety 4P 2 B A o ik TR 2 4R
AB 22 TG R k& A Fe 1) R AT 22 T A K U0,

*F 18 AT e R SN b AR A b e AR AR R 22k
MAEITH % IR AR T, KIEMZIRY, k3.

&3 | BIFRERTAMIRMEINLEERE RS PR R

(= R BHRAR T BETTHR K 7 X
]

JARMALAVICIOTE 2015 45 A A i B8 00 4 28 T 40 i 43 A6 22 3 4271 AR 78 5 T-40
& od ERERE e on, FIFH 6- PR 2 B s itk b A Sy S itk
S NEARY 3 CEPTo K A TR (ORI PR g W N 2 )
R T 78 5T 40 R R U ) A A A R AR TR T (VBT i
4N 6- BRI L MIEE SN £ Bk 12
iRy
2010 ¥4 6- ¥ 3% LA R 1 2 TR ik s sk 35 5% 4 i 47 4 P
PR TEHE N SD MEH R AT SCIRAE, 7 1 Bt T e,
PR S A 0 9O R A AR IC A 78R T 6 6- F2 3L 2 [0 fiw 4
M. AT AN BB IRt 2R vl B0 2 A4 T
W, KRBT RS R RIS ER,
HAL S AN B PR TR I, TR T X AR IR S A 7 R
B 15 () 70 53 40 MR R ) s AR DR T T A IR I R ) 8L
FE R AT AE R 1 R R Fe R AT TIRER
T4 a7 1E A
2010 iR 70 0 T 4H MR i 6- ¥R N H i [R]85 T 4 i
% G0 RSCIR IR, R ILE 7 (Lt RS EHL
i (1) 70 8 200 76 o) 3R O m i v O A s T
DRI (o 0 P o 8 3R TR 1 ) 52 R T i 4 i 1)
WP e — 8 i E A V69T, JFHRE RN
TEIXEIRA 25 "7 2020 %z B\ B 8 17] 78 J5 140 Hu A0 WA K R T 70 45 S S0 N\
5035 6- PR 2 I A S AR B[R] 78 T 40 i A s A4
TS 22 UL Jie 20 W7 5% IS 3 T RE 1 A iR y7 IR & 270 1
SO, JF 4 A N CERE R 7S 40 R VAT LA
S B R 20 R TR A, PR LT
RE KL Fi& 5

WANG g [105]

COVA % 110°)
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B R A5 A i LA 22 F tm oAb h % € A 2
T, AR 6- 2K S ek A S B RAT 22 T RAL B AT,
K IR TSR T a kR e P bR Re AR 6- A S e iE T S
BB AEAY 2R T, AR T A R T LR SR s Ak A Ak
856 97 7 KT AR A Mk ig o7 B #rae42 UOY, Base R
e At 6- FI S IR T o) % Sl fear 208 W F 8
18] FUJR T RO AR A AR B T R an ReAT A BT 1 a9 4R AR
A RIEAY SRR, Afdgin T 3 e leeg i ", A%
A, A FR T m RSN bR F B e E AN 2T o
F., QERRBNEERRT. REEHAKRT. 0¥ AL
AKEF. &F ERATAERTF. D1 AR AhF P E C, A
BEREBE AN, CARMAEABENEFAT, sk
i oa- RIGAZE O RER, MR ELKRA IR PR R 695
R PO g gh 0 COVA H] A P 3R T AR A1 R T e it
BHT 6- Z4 % OB KALCRARA, 3 CIREMEAR
PRAPAER, A TiHEFAZRL A, R7F MR T @5
BEACT AR F (iR AR EREF ) 2B ZAH — 7
SRR . TEIXEIRA 5 B midid 5 Ak % eadredi, K447
AFRLR) T s bRzt 6- 3k % CREAEA Sh i 4
W Brh, VAR BL R B A0 B 6Y A B A SORAR LR 42 3 Ak
B ee, B R IUACE BLIR) R T R sh bk 8 0% LB sh A AR
L Ol m A FeiE B A he by Hom, BT A AR B AR
T tm s sb Akt A 2P A AR, MR T ARG A EMR ST, R
WHE TR AR AR iR, X IR A 18] AR T mie e Ay
T R AFAY AR o B TAE R R T B3,

F oL, SRR L R X — R AR A, o
miRNA, 7 7738 i mRNA Mg 337 %) 8035 R4 2 AR,
ik % him, QAEMMERRAAEINE AR AL LR, FAH2E
MiRNA 7K-F-, — 36 miRNAs #57A 4 2 a— R kA% & @ 85 7, )4,
5 miR-433 5 a4 4 tmfi A K B -F 20 mRNA 25 55 5% 4 4
A K IEF 20 KT 493800, X RITRAIEMT a- Rigiz %k
& Emind eg-F MO psh, R I A miRNAs 7T L3R 3 A
2 KA K ILR G EE, 4o miR-155 £ LR a- RidAE & & 4
Ye ) KIE B P ALE KAEAE R, X2 E A miR-155 2 ik 4e & fafie,
AE 1. A@miAE 6. WEBREE T o fo— AL RABEEIE K
HTFeRAY AT, THEHE 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 AN Z L AN E
FRT A, ABANR A KA ARANZ B SR A0 R M. R
#, mimic-miR-124 4¢3 E T RAVZ R 4, ST EAENLES| 6-
k2RI T e AR RAT A 09 5 E M, miR-155
e AR N RR mEE B AL KR, AR FETZ
K™Y miR-126 09t E R A GFHMBEHAKBFE IS
Bth, ¥hT S e EANMERRVZEE6-RESE
Feth B Bkt , %1% 502 miR-126(antago-miR-126), A4 4 485
B DL, AN A R B A A K BT PR 5| ALk ab 2 4R34 A 1,
2.3 SMANABFPEHETFIHERRDNEIR EFk, F
E 2 BRI B IS 6 S AF B IR A 38 T, BAET 549
W JR ST AR ARIEANTPTEE S, 91 ik AR £ A A2 2 A T
R AR, A2H RO ARIR A T B 205 7 e R R A R
Bz, R B AT E AT T AR R a6 T B A e R R
JER, REBHHERRRR, RIFGIFORENE A MY, R
A FTHI O IR, ZANRIE T IHA R K IR KRR F A
TR T el = ANk, BB E A AR A KR F. LA
microRNA-126 £ ik . F{&k miR-221 5 miR-222 & ik, M mitit

Jsi e o 28 4R AT A, MR Y S ARG T X —FR R A
) Fo R F IR ST e ARAR A p 2 BARE R Tt e R R T
1R

3 REE5REE Summary and prospects

3.1 BREMMATEZIUNARVSIB ARG B ATsh bk &
18] FL 5 T 4 Rt S b AR AR b A R 0 L R b B B R,
B A e T oA A i B, A IR R Rt BEAT 40 it 1] 3B
W VB BAR Ky B BAAREAF 5, FFRERRAANZBA
BV ARG K IE. WH S ElRReAY Z U T EAE R, ARAh G VA
THER: OF 3t oP bR B TR T mB RSN bkt 54 .
B ATIRAM I, VAR H AR b2 AR R & Jm AL o 49 VF R it —
FE % OF E A4 AR iRy 2, ke R
Yo, 5 BOREAGEDE R, @w Tras kR EH0S elefead
ZAER. EMHASHAEREIAEA TERN, WEEEHFY
PAA AR A B AR R S R R T AR IMAR B 0 R 28 A TEALH,
B T ik B T e LS F B AT 6 A e T LG
AR BORE I RAL, S H A TN AR B AR T m iR b Sh
SR AR T AR, REDE &R E S BN K
R E e

3.2 XBIFMAMRRAVER b bRk B8 AT T iR b s h ikt
JE A B R R AV 2 R G R P A R R SR ST 2R, kAR
FEVAA AR IR G006 T @A AR, 2 A VAR R AR AR
Z LR ISP R A M A AR T A KR AR AR AL AR R A
it ik BT @ a9 A KB R AT VA Sh B, R R ] AR
Fam RS R4 % RS AR T, RKENERP K
E ARG BAT T A,

3.3 LRINBRIE vA A 44 § b8 BHATH & R R FRAE T A
BRI AARG IR, TRLSBBAR, BT a2 AR
8 F 2R BARF TR,

3.4 FERINBEEN b kmltEh —Fr &k R RE a2
BTV R R, SEE. KRBT RLE fiie, REHHG
BB AE AR EMERAEEAFREF ORF—F it
B, fa ke mmit &, FHEYE 5T A @b m R
TABT . MmN, K ERIN R T IR SN S ARAR A
G T M AR R 6 — A ARA ATiR 606 7 TR, @i R I LRiE ST
SARBR) G T R SN bR AR v A AR R R R R B, A
48 A b R IR 008 AR B R — Y B ARE .

bt ROIRE IR0 F 5 Bh.

1EETHR: TRiZA. DFMATMERT, TFR. BEE, ERXH 4
Sk, DFRATXEEHELE, BE EWH R LFERS, K
R TR B 455 SRR A IR B R IR,

BBETRE: ZXFEEZT “BRORAHF AL (81974564) B “FTd 4
A A& B A B (2018JR0006)” 89K Bh. FIAAEHR FoH, 2% L3k
H B0 I LB Fetd B 50 R B R Gt AT AR .

FIFOMR: LFH LR F Y, R ALFIRE L2 F TAE
E- S

S{EiEr:

XEEE:

XESMNE:
FIZFBTEE.

TERR: LF B RAT & O A REFRBALE T A £ Wi,

FRGRENERR: X2 — B FAORIR L, #RaB (SR ZF T “F
% - AEW kAR A - AR 7 XEF 4.07 3k, ESHIIRGEILT, Atk
AVAIER bk B 69 R TR A R, Ry R, B AR PR
TH. N, Fd, TP, k. BB K, FAZIES LT, A%
BRI ASLAE R AL C AT AR 1R,

TR AT (R AGEEFZEIIREITL) (PRISMA 45 ).
IR RRAT 21T H e R B 5 kAR R it T 3 kB E .
LFEZNRTINF £ RUEFINF, FATIEBOAS L4544
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