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Abstract

Background: Exosomes are multivesicular endosomes secreted by various types of cells, which
transfer the transmitters to another cell through fusion with the cell membrane, thus achieving
transcellular information transmission and regulating intercellular signal transduction, thus play-
ing a variety of biological functions. Exosomes have excellent effects in tissue repair. However,
there are some problems in the clinical application of exosomes. On the one hand, the targeting is
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insufficient; on the other hand, in vitro application of exotin has the characteristics of poor effect
and fast failure rate. Here, we find a suitable vector for targeted enhancement of exosomes and
prolonging the action time. This article briefly elaborates on the research methods we use, in or-
der to provide some reference and inspiration for related research.
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1. 518

P JR I /2 5t %75 (diabetic foot ulcer, DFU) & — i ™ 5 108 JRI 1214 3 &R, & AN UK B3 v 5 opE
B, R SIS BEARS . AR, R RR SRS T AN 9 R — il AR 8 L[ 1] FAkih, 2
A2l i, PR B ATIA ) 6.29 12[2] [3]. WEIREEE —A 2, HEE 25% LR H LR H i
X 577 SR 3 v SCH B 30% I AR B2 U VR YT o BRI /2 35007 O A tHE SR I R, 8 R 4
HRRIAR ZE /D NIBIT IR AE SO I 3.2 £, TEHILIERIEMIEOL T, X—87 AR 94 £, XG4t
RZR g s K™ 5 [ 2% S [4].

ITAESR, TR T AERE R R Bz IR T X AU AN . A AH 2 2 1 Bl DL A PRI SR
WY LE K PR 3 18 1 A A M 35t R T A0 AT 4 R A AR O S R AR RO Ry 1R AR 5 [5]-[7] . b kA
(Exosomes), HJ HH 2 FhS A (R 40 7 W 1 2 kAR, BISA & A 8. microRNAs. mRNAs.
BS 0 TEZMAR RIS, 85 20 B ) fh G5 B i e R 3 o — A, AT SIS 40
GEALH IR G ST, RIESMHAEYFI6E. THARRAINBATEHALSEE H BB R IRR,
BT PR IR A TE L S UE SISO S | T T 2 T T4 MRS HE [8]-[11] . AMAMA I
PR AR — @ M8, — 771, $ErYEARE; H—J71, SMNBES AR RCRAE, R
FHPE . AR P PR A4 T A1 A A 347 0L ) 398 5 DA RSB A AE FH I i) 2 g e il R ) % o o

B I/ (platelet gel, PG) A2 & I /MR L2 (platelet-rich plasma, PRP)% 8 — & LL il 5 0% F1E &
e T R R RCR P, R S 2 M AEKE T, B RHIE IR SEM . IGRPT R, PG R
PRI S B0 7 T AT )T 3%, B4t RIF[12]-[14]. B MR 2 - 1 /N e i -1 HL 4 vh 140 1 b
TR, AT DLORAP S IA A G 52 08 R 15 P HE S 1k 6] 11 52 2 PRI R B ), DR A A Ao B o T T4 1 Ak I
KRIGKADRT ], IXH BTN 67 8UR

2. BERGR
2.1. BrEEFE RTAUMSCs) BRI BE[15]

1) FEBCHE Y, ZEBA L 2) AV aAE T, HERSML BT BT 2 em —/~B, H PBS
THBE 2 s 3) ANORIBS AT A, RBRIFEAT L (2 IRBNK, —HREK), TRE Walton g 4) K2 Hi
Walton [ FH B AR BY BT R 25 /N F 1 mm®, IO ZSARARA 0.9 5 IV, 37°CINtkidRi; 5) &5 REUHH
R, NN 0.25%MK A IS, TR 2R EE 0.05%IM AL, 4k%: 37 CIHALE/INEFs 6) M PBS sl E Al
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FRIEFREE 200 mL, FEAMIES); 7) BEELESF, 3000 rpm, 10 min BELO, F L 8) MG &M
Rr et B4, 1500 rpm 2.0 10 min, 3% FiE; 9) IIASE4R; %M 20 mL (MSC BM 5573 + 5% Elite
Gro + XUPi)E BN, 7875 10) K4uiufhE] 15 cm 532 MAF, #£24]. 37°C, 5% CO, B 3#F ks 3%,
11) 40 90%Rm A I, BEATAER. —MJEACHIAE 12~14 KA A BTSRRI 4~5 RAEMNR—IK; 12) Uk
ER5E 2 AN AT 8] 78 5 4t i A =X 5 0

2.2. SN R ERER S £ RE[16]

M AN RIRBOR — MR H AR R, B AR IR IS i PR s A (A
R AR B AN o TR AN AR O VE B AR LR JUASP R 1) REATUALHL; 2) WAL
BB L 3) HIEEGLIE; 4) ¥E S RIE.

HMIASEIRCD IR 1) K2 2 AEEE 3 AHIANIAN L, SR JCAMBAR LTS B IR 40, WS40 s
2) AR LI IR (5 1) 3R E AR BEAT SR

MR EER
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Figure 1. Exosome separation process
B 1. ShbiEsERE

ANIAAR ST MBI S AN A SRR, B R NSRBI AR E, DR T B 1S
FIFE AR SR AP R . AR E BRIEHLH 2 (MISEV) IR RIHERE , A Ak %5 52 1A 20 BRORERT LAY A LA
~JLJTT

1) AT BT RMBEEMME: FHEN B 7 RME(TEM) BEEWEFA, FIRERLN
30~150 ZHK ¥y SRR AR BRG] T MBS 25 44 (R 36, X R AMIMA ) B TS REAE (] 2).

2) K/NFIERLE 23 HT: AR BURLE EE BT (NTA): 385 Sh 248 ' B 5 AW B M A4k ) /N A R
5 B 2 75 R 43 MURLAL T F a4 Y B8 RSP B (8 5 30~150 nm) (] 3). BhAGHEUN (DLS): 73
— B R KN T, BRI NTA RS T T 20 B A MR IR K /N3 A

3) HE A TR EYIH Western Blot (WB) 7 #7 : B AMBARE A [ bs £ 8 A TR, anigs B4 (1 CD9.
CD63. CD81 FfiiE A Alix. TSG101 &, [y @il s 2=/ — AP I 8 B (ARAMB AR £ E ),
W1 GRP94. EEAL %5, VIHERRARAMBAARTS Yo X —DRAHIN T INBARIAELE, ol iRy e & A mE
BRI T AN ARSI R .
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Figure 2. Electron microscopy of exosomes derived from umbilical cord mesenchymal stem cells
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Figure 3. The relationship between particle size distribution and concentration of the sample

Bl 3. #mERIE S SIRE X Rk

4) HE AT I TGRS 43 B S AR B AT IR B A b, DASRAS B A T ) 2 s 2
HUE S, PR AMBARRR I, TR RIS E R YRR EY)

5) RNA 20 #7: e #M A F ) microRNA. mRNA 5 INcRNA Z5 B AW, RS AT ShAA 1)
HEDIREERST, BB S A R A AN D e

6) VFIE IR RSO : S FH REREAR T BRI v b B R B B0 B AN A, AR BT B R I AT
alitk, B EE LR kL%

RN R R € IVE AR BR 1, PR AE SE bR sE i B rh, T8 245G 2 Fh 7 ik DA R 2 e 45 2R
ERTE . (EAVE RIS, BEE BRI, B e T kAT I, aniie s A o SN 1) 3 17 46

2.3. ShihRE R (B I/ MRS B 2

1) MBCRES & /MR (PRP)HI&: & EDTA SR A B RAE B H 4N ki . 5HRER
MARHEAT B0 B, PRGN FI I ARA AR 5, T SRTS & & /MR 2R (PRP) . IX — it F8 75 Z 4 e
(18 8 4 B IR 7] 152 7 (4000 #% . 5 min).

2) ik I A ) ) A BB I B T, A% IR 1000 BT Bt I B IC DA 1~2 22T 10%%] 45 BE R 45 14
WL B G, il it MBI . i 2 BEBR S VE N B IR 7, 5 B 8 Bh it it 72

3) LYK 2 B E ML/ MR MK (PRP) K AP 3R 3 il 45 ¢ L B A M Z AR L 10:1 IR A I5IREG S, I
ANBCREE BRI /R R P A 3R, TR GREROIR Y T, B & i/ INARBEAE
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Figure 4. Preparation of exosome and platelet gel complex

4. SN S M/NMRERR B & &

2.4. HREXYRSEH A TIIESNL R AREAMT R EE

1) #EA TAE: BUHEE R 6 FLA, H marker Z27E LIRS AIRI FoPATER, BEESZ) 0.5 em, #ifREERHA
WAL E 8 Bt SRR, WEAILINAL 5 x 10° NI, B ARHUE 75 H4E 40 258 fn s
B0 oK, W ORAN MR I O 7R S BRIA R 2 80%IL 4 -

2) MMRETR: B AR SR, TN R R IR, AR AR E R E, — K
Gt SURLE R S 18

3) HERIE: 2R, MUREAMEREZE, fHBERTS T 10 pL sk R s TA
BRREMBRZE R —%EL, $liE—NT A “WIR” ). F PBS (BEEREh22 i £5/K) H 5 50 41 i b
3, LAEBRIABHIAH ML FZEAN B o

4) sk ERIERRATE LRI RRIES, WO A R — OSBRI B . AR SE e s, ek
FEHRE I IA) S50 6 /NISE L 12 /NI 24 /NIFER) B .

7% HUVE, HEHTANRIRSESE . 4 N IEAL . AMAARLL . Ahi AR + /MR, /R4, WEg
24 ho FIOLIL/NRZE . AMIAMAREE . IfIL/NBR + AA AR 2H 35 b s ) 2H AR A B B v (1] 5)

2.5. ShibiksES M/ MRER AT FEER TS 2 57

P& HORE PR R R, A W RE IR TR, BURISIRYT A, ARGERE IR 2 B A, THE
B us At A N 75 BRI R 2R R L i [ TR R 2 7 b (5] 6).
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Figure 5. Cell scratch experiment
5. HAREXIIRSET

Figure 6. Clinical application of exosome binding platelet gel in diabetic foot patients
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3. RESRE

AT B 0 M AR 25 4 IR VR T B PRI A2 57 2 — R MR T T %, R MR I A )
R MR K (e A S ME R RE IS &, B EREE A RO ML HERE IR R Bm I &, Bid B
G s 5 /BB 45 G R A, AT BLRE— D 9 R IR A1[17] S ART LASR LA ) AL i A A5
SRAACANMIIAL, TR B A B AR, ARSI, ERE R BB IUE KT, I T
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