0) )L S i R
Progress in Biochemistry and Biophysics
' 'j 2023,50(7):1573~1583

www.pibb.ac.cn

RSN AEATT A B R PR S AT

¥R RFRY PEKY FREY B AV
(0 IS~ AR EEBEATRL, B 5180355 2 ) DI BSZ5 KA I — AR BEBERFICERE, T 5302005
O PRI HE T BB LT S AEREHIRL, 1 518020)

E E R (knee osteoarthritis, KOA) J&LISCT BB AN F AR IRIT RSN . HAT, KOA MICHRUIAIT 2
Yy AESERL (extracellular vesicles, EVs) Ji i 4HARE AR BUS S F 2 A58 B BROR ARV 70, AT 78 40 A ) % 386 A%
B2 . AR EE S F . SElWRIEEVs M LL, AR EVs RIHORIF 12 HZWE, 1825430 (A 26 A 58 Uk 5 | ke )
R TR TR GE EVs HET 2535, AT S 2 s R ROR RO TR ASSCEER T Bl L A R R

(9 EVs £ KOA HERYFHE R, FR5I R A T TR EVs VR 25126 SR IATE KOA IR R IBT R BUIR , 70 FIH EVs 1677

KOA #Rfit5%

FEE MEER, SN, ANMA
FE45ES R684.3

EE TR (knee osteoarthritis, KOA) Z—
o 9 2% e HLB0GRm 1 1T BCER AT . B
AT, IR T T 2 E B KOA AR HE I .
FHA R KOA IR YT 718 MR M i A I8 A
g0 o /b 4E 30 (extracellular vesicles, EVs) J& 4l
F BB AR BN . EVs BE ] &5 B g
e, NAE iz T k25,
[T, EVs ARz . MEAHESEL . B8
FA Y BERSEAL  RIL, BVs e 251580k il 57
BT E R R OCE . Ak, TR bRk
Y pEoE TAE i KOA RT3 ILB 1 SR g . A< SCHl
e YRR EVs B TR AL 7E KOA TR YT
R TER IR

1 KOAXRJRHUE RIEGTrix

1.1 KOAZX%RHLE

KOA 28 17 9 e i WA e 25 A Y, o
FEREIRE KOA R L 8.1% ', KOA &bl
AR RN, Lot R ReRE T B, ATRERCY
VEMEBCRTE SO R e T AR, R
RTWANRLLGHXTRARE, KRKER
AR AT R B R O AEE O R R R,
FK FIERY TNF-o, TL-6 FITL-1B 58 RAMEH 1, @it

DOI: 10.16476/j.pibb.2022.0320

I % FE T 4 )& & H ¥ (matrix metalloproteinase,
MMPs) 4 EEFE (ADAMTS) 74, ik
PO AR TR AR MR BT A, S EOCT R
WeIR . HATTEXS KOA AHOCAR Sl g iAo, 3
FLAUFE Wntili# . Notch il % . NF-xBififi. PI3K/
Akt/mTOR i % . OPG/RANK/RANKL il J#% '+, iX
BB P AL AR AR | ok . R LA
ANTE] K- 52 e B O R YRR . SR TTE H BT
H, REEERR G TR R A i pEsE, TG
RN A B TSI TC 2 A 32 2 JA R 2R 52 . feilt
AR T U M 5 AR HORSS & okl
AR A SUE AL, JF & B ADAMTS-4 %f
B AN BT A S B R RE | i AR A
IR0 ) A S RAS RS B FRARR, WIS A 7 20 L A
Sepn SR M e R BRI, Rt R A
BRI L B Bz, HEDCT KOA AL HI A i
FEMALTEIR R B, eI O B i B )
# [H R ARPEIES (81972116) , TR A FHET H PR 4 1F
W H  (2021A0505030011) A1 ¥ I W B ) & Hi H
(SGDX20201103095800003, GJHZ202000731095606019) ¥EHj.
s TR

Tel: 18948721893, E-mail: duanl@szu.edu.cn

ki H i 2022-07-11, #2572 H #: 2022-10-09




<1574 EMUEEEYIEER

Prog. Biochem. Biophys. 2023; 50 ()

FX PRI A RORIT A H HRE L FIEEXT R
S AL S AL R A A AR A IR, ATRESAIAYY
KOA St B A &L I % .
1.2 KOAfE4yri&

I R KOA R YT Wk iz shyrik . 2990ih
J7 . FARIGIT RO BRSO Horhis gy ik
AR RGP SAE , A B TR G A A%
RO RRE M, A AT R AR XA B U
XTSRS, RAEI Tk nE X
THE T YNAYTT R EE SN B0 ARAE £ &
APPSR R P AR L BB R S I/ MR I
4% (platelet rich plasma, PRP). JE{AKZS2591)
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Fig. 1 Extracellular vesicles from different species
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RIRFEEA RAFREZNEE 1, HAE 15~60 g/L ik
AR ST 2N 71U =R S S TNEEE =5 3/°C o310
GUNL TN GRE E Y NI N7 /S it 1.7 I 7
DA [l g 500, S B Rdi TT B B T AR AR 20k
VRS AE A 25366 3% 22 G2 00 FH %o B 1 2 s 1) F
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Fig.2 Drug delivery method using extracellular vesicles as drug delivery system
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Fig. 3 Preparation of engineered extracellular vesicles
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1697 KOA BRI TYEAS R T ik 2 —, (HRG1fE
) ST NS A 1% B (] 70 T 20 A 1 B B 434k
Jh2—AFkik. ZEAE (KGN) E—F/hr+,
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Abstract Knee osteoarthritis (KOA) is a degenerative disease characterized by degeneration of articular
cartilage. So far, there is no effective drug to treat KOA. Extracellular vesicles (EVs) are spherical membranous

vesicles formed by the envelopment of lipid bilayers released from cells, which can deliver bioactive molecules
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such as nucleic acids and proteins between cells. Mesenchymal stem cell derived EVs can be used as an effective
way in KOA treatment by reducing inflammation and promoting cartilage repair. Compared with mammalian-
derived EVs, plant-derived EVs have attracted much attention in the field of drug carrier delivery research
because of their wide and economical sources. It is worth noting that vesicles derived from Chinese herbal
medicine have great prospects in disease treatment. Modification of EVs for drug delivery by genetic engineering
and other methods can greatly improve drug delivery efficiency and its efficacy. In addition, the hybrid vesicles
prepared by membrane fusion can efficiently deliver CRISPR/Cas9 plasmids for KOA treatment. Because of its
diversified functions and modifiability, EVs have great prospects in disease treatment and drug delivery. This
paper reviews the progress of EVs from animals and plants in the treatment of KOA, focusing on the research and
development of engineered EVs as drug delivery carriers in KOA treatment, in order to provide a reference for the
use of EVs in the treatment of KOA.
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