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Abstract

BACKGROUND: Mesenchymal stem cells-derived exosomes have been applied in the diagnosis and treatment of various diseases due to its
many virtues. Therefore, its accurate and effective detection with low cost is critical for disease diagnosis and treatment.

OBJECTIVE: To introduce the detection methods and newest progress of mesenchymal stem cells-derived exosomes.

METHODS: WanFang, Baidu Scholar, VIP, CNKI, PubMed, Web of Science, Sinomed, Embase, Cochrane and Web of Knowledge databases
were retrieved for the articles concerning the detection methods of mesenchymal stem cells-derived exosomes published between June 1997
and June 2019. The keywords were “mesenchymal stem cells, exosomes, detection methods” in Chinese and English, respectively. The
duplicated and poorly correlated articles were excluded, and finally 60 eligible articles were included for analysis.

RESULTS AND CONCLUSION: (1) The definition and biological characteristics of mesenchymal stem cells are summarized, and
mesenchymal stem cells have been found to treat diseases by paracrine approach. (2) The definition and biological characteristics of
mesenchymal stem cells-derived exosomes and its potential clinical application are summarized, including immunoregulation in vivo and
promotion of tissue regeneration. (3) The commonly used detection methods of mesenchymal stem cells-derived exosomes and the newest
progress are reviewed. (4) This review provides experimental basis for the clinical application of mesenchymal stem cells-derived exosomes

regarding disease treatment and tissue repair.

Key words: mesenchymal stem cells; exosomes; detection methods; mesenchymal stem cell-derived exosomes; characterization; tissue

repair
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PPWestern blot, 3 A R 32 2 il it 4% F M LAk 3t St
Wk T A m I R A P R AT R &, B AT
FOWiLEfe g G REFRIH LR ORAE AT M
JARALL P R KGYIE & TR 7R ECE 69 SRR A 2t
FARMGE R OB ZF. XK, £RABRFH &K
FFE) b9 S i AR AF AR EHCDO 5 CD63 /2 & X 5% B
b 3% & FExo QuickiX 7l & & A=lsolationik # & % ; £
k., Exo QuickiX 7 4 i #=1solationiX 7] & ik 42 B %] 44 4
BoRAF R AR E M IXACD8T16Y £ A Lok 3 T £ A2 %
B ER, kAR B T I AN AR AT R E AT
e BN R AR A EHH Ak,

BRE 1 AT e R RSN LR R AR AT
AL E 15% 5 & B A=5% K 45 I8, btk & %40 ub s
5xSDS b A4 ¥ iz 10 uLiR A A #5 min, Ao T 588 LA
LA, KEREESOV, 5 &HKEE120V, 200 mAE
Alho FERFOEORBIBH IS ZMBRTEE
B, BERTRAAES%BIEFHeHMiaa®Elh, £
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B F ARy FHEERBEAANGHRAEF, REE
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Bk E S AR & 69k & (dh). Bk 69 4s E (1) AR A
(MAEHE L X F, B A SRR P BAZ )
ik, 3 5z Rt 2i4dE, BB ENER
Ho) G A pAe s F, UK B 69 B — AN BUE 2 AT IR IE
DHT, RAREL FALE BT RR G BERE S A
BRA R BT R o B R AR B IRIZ 5 AT AL
(NanoSight) B B &84 i i K A (R A2 M K) T a9 mlaX, H
PRk T AR AT M 5 a8 LaGfRAr, A
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ET HABEGEFE AR R, B, BR— R IREN
FHRK, ABENFRARRBET E a5k F IR,
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A B H Al R 3 A AIRIF A A 7 R T Fohintk
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AR HEITIRITEK, R ETINAREG KA
90-150 nmz 8281, i kagth & A F R EZME, bk,
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VAT ) A B B 3 A% o AT % R 2 BTN A AR ) A 4 Ak
F R R I FR o
25 PAEXEE FHEABILAN T4 X AT IR
BB, T T AN EZRAT1 nmA=6 pm ] 69k
FAaxt RF A28, i F 5EH 40 T ek, R
PRp ag kT A TEMAS ), EARA AR RS H AT A LA
o BEEYIR IR TIRE ., FEEA(RAS ) F)BE L
2, BT, RBBHHARR., 25 H TG ET
FIAHAT ARG LIRS, Kl FA30sAZTARMZ, i@
g R AR PRI E, ARRE S TR
R T Mo HAA IR T B8 T o Sh bR Z ] 69 37 4
FE, XRBA AL, 35 ATSE LS HAE (RS
H—Fr 45 2 RH 6B AR o) 69 Kl 2 o R IR AT, HF
5N B S0 AP e JE R RSN AR % S Sh(BP A R
Bl KNG B B9 A 30 )89 R KON R KA, B AN
TR RANZE S ERRBEG R, b, ZER
kTR R e H RPN R A £ R V2457 Rkt
H b RR K shis Ak gy RsFRY 320, 37 77 ik 694K 5 R AL 4%
AR AR NME6 umZ A B E S, S EETHE
KA A A8 ] 2 1 b AR G 23 IR R VAR AR £ T A ik
F R R KR EIE 8, B3 4 ey stk Ay B Rk
DA, BHBAFRREUALIE, RBEHFHEES.
26 BRTHEME BT/ 2#4~19865F 1BINNIG
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=4 B1E,
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89 e P 3 A R R, SIEDLECKI4 B2 YUANA
FBNE R ) BB VAR R 2 IR £ RS
TR RT K. BT RT A ML HES, 5
LIRS BAEE PR ER, Plirad, RIAKRTS
btk kR mEE L, AmIRFAEMILEE AR, B A AR
PRLE SR ey R B R E R K Fn by, BT VAT RE € Sh it
WEGK B . I, RBEETRE AINLRGHBE, T
BRAFMEIRE A, kR EETERTR TN,
B 5o BRI B AT, REER, Ha
& E bk, s EAETAEZRELMAEE ST,
27 SBEEFREIALEME THRHTHLER LI K
BRI H P HERRXI M. CRAHAANE T AE
16 nmagFAs, X 5T oAk ay Kok BELR 4% B8,
T KA AT AR TAHE B R T4 % 5 AARIT
bR KA i B, m Lo 9T R FR1FH
BTG, FH AR TR B K I bR & & 695 A sel,
do FARMARAR Ok, W ST VAB 2K E, FF AT
10 0004 Bk & ] 2 B 8] A& /)~ B (39)

2.8 WBRARRMRE 5K LZRRKE KA T
SR EGAR I, AR SR AR RO, i R R E A RE B
PR AR RSN bAR, R AL A 4k @ HUR (A8 ) U AR)
89 B 4 FUARAR M SR kAR o X AP R 694K S A T 7T AKE A
o] S bk K @ AR Bl AR B AT A K P 84 5t
ek, m A RE K A,

29 HEBETEME BREEINTEHELERLS
B A — AT AR FE, 2BRAR K
WFF TR RNEE B EBNE, PRAMRRE NS
FRERFHES, B3 ETREFSGHIIERN LS
RS, EPEEZRERORETRH. €T HEN
F A S & 0 A A9 A R M RS AT SO M . LR RS G
RyHETUI nm; K DFABETAH T, 521
RE AT 5+ RSN bR BRAR, % U S AR =T 4, A
B = 1Ko

B 12 4 A AR W Sh b AR B, B Sh bR B 3.7 % R = BE
Bl 215 min, PBS#A2:k, MM EIKE CBE (KRS
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AREERBERERBEMR EFTRHE24h, 2K
B IRESSH, BNER BT A SN ARAR
A — /A~ H 1%£30-50 nm#g sk A6,

2.10 =FEBORRN & Ak P &2 F Coulter R 32 &
AE B F i P R AR K0 55 — AP g7 ok 2, PR R o R
ATRFERAELGARIL, Tk FogREBTR
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