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Abstract

BACKGROUND: A large number of studies have confirmed that the therapeutic effectiveness of mesenchymal stem cell secretome is comparable to that of

mesenchymal stem cells, but the mechanism of its action is still unclear.

OBJECTIVE: To summarize the research progress of mesenchymal stem cell secretome in recent years, to investigate the molecular mechanism of its
therapeutic effect, to analyze the current problems and to look forward to the future development.

METHODS: The terms “exosomes, mesenchymal stem cells secrete, extracellular vesicles, mesenchymal stem cells, mechanism” were used as English search
terms in the PubMed database. Articles that were not related to the research purpose of the article and duplicated articles were excluded. At the same time,
we combined the method of literature tracking. Finally, 109 articles that met the criteria were incuded for the review.

RESULTS AND CONCLUSION: (1) The mesenchymal stem cell secretome promotes tissue repair and regeneration through delivering genetic material,
immunomodulatory factors, growth factors, etc. to target cells, by activating anti-apoptotic, regulating angiogenesis, modulating fibrosis and pro-survival
pathways in target cells. (2) The potential of mesenchymal stem cell secretome in disease therapy has also been confirmed. Numerous research results have
shown that mesenchymal stem cell secretome can be used as a new cell-free treatment for inflammatory and degenerative diseases. (3) Mesenchymal stem
cell secretome has been engineered to have more efficient therapeutic effects in recent years. However, due to the heterogeneity of the mesenchymal stem
cell secretome and the complexity of its components, the exact mechanism of its therapeutic effect is still unclear. (4) At present, further research is needed to
identify the key targets of mesenchymal stem cell secretome, and innovative specific and enhanced mesenchymal stem cell secretome should be developed by

combining with engineering and genetic engineering technologies in the future.

Key words: mesenchymal stem cell; exosome; extracellular vesicle; mesenchymal stem cell secretome; immune regulation; tissue repair; regenerative

medicine; molecular mechanism
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122 W F 18 AR T mia ik tB e F /R A B 2k, M
FHE A G 6 R AGE RN RIZ K.
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1 ZRAN53%E Data and methods
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Bom, L0 R T i SRR KRR F a5 T,
ML A T A A R AT, AFLE KRG Wit
g, M AT e A RE TR A, A
FFA AR T @ A E55 BT la, FA 6885
FRAF laFFod ARAKRE T >4, FELERFTF
BT laxtF o i & A KE TS5 6908 d g o AE A
TENBR., EAXRTHRAN AL T, RABALR
T m e sh b Ak 6 dn R A K B F A4 B T AR R T
VAR A A S R T la 34 F) B Lk ©2

10V N I Y ) O RO Be S e i E o 1 K R
R ATYER, WREEAE. BARRIA, RAKTF @
Snbtl A A k6406 7 A i B E KA B TR &, 4o Bax o
caspase-3 ¢ & ik, L F @i AT B E, 4o Bcl-2
Wk, BIEE R MRS LT RFRES, WA

JE T tm e 4 ik 438 32 miRNA A~ 0437 %) 8 tm e, BT RE4m
fo. Apgmie., Mami AT, RALEZE, AnA
FITFEE. 2R, AREOGZ, £ LT @050
LAIE ST AP IE t. AR AL AAE KA, R I AR R AR 891
J O A i) AR T m B4 ik 4B 5 TR R A ) BT A PG fa
B AT, AR TAA IR E RN T e E A b e e
18 it 3 3% miR-21-5p 74| 3E )~ n IO % B T, M ARt aE
ANt R 0 KR, — R R, A LR T ey
IR R E S A E, Sm bR A T, Ad
it ampesrg W, — B A 8 SR T sk sk ki it
#HiEEE LEATAR T A X E G LC3 o9k,
P4 caspase-3 IRy 494V 22 LA T, M B F R sk /
B FEGERG S, XIEE TS A ERERT TN
TR T sk A TR 2 X T2,
233 R AR F@bes by A R i = AR
F 4w B 6 ik LR TR AR IR HL AR SRR . BEAR SRS VA BAR AL
BARGAERR LA PR G FRME S, BmH i, it
L0649 5 b SR A 6908 5T AR AL L R R T,

REB AR T mio i R e RA, (2RBEAR R
B, Houbthigh RARERE, BAEACTE Y, &
F I8 AR T e 3 A 0906 17 R E KT SLIRE 49
AKX, BT EB IRV GEEER, 2 MG 7R IE
B2 AT T e o st A ey S ke B8
RoPIRE, A AR LSRR T m AT A e
BRI T AR BB B A KGAER, AT A A A
AT itz fihimsg, RNAHEML, AT53H
8] SR T ROAT A 0 R AR AR KT
98 4w LR T84 B F e B AR OK T 09 AL B A K 04 B T 6,
X KRR 8] F R T dm L ik 2R 69 AR AR S T B fm e R R .
RiL, —R] 2 EADFSANBTT RATH. BH
LR A 69 8] R T e ikiney 2% 7Y, Rk E %
AEAT R R Sk A R 5T A 69 AT T 4 IR R 6 o isb AL

8] R T A ARSI Al 3 6 I F v Ho
e, EXATE L E, TAE A E R AL ) AR
Famft,, VORISR TAFRIST B ey aibiney S A, Ay
WL, 18 R T fmFE L% 3 A AR B AT T AL SRR,
B3 AR A, VAR 1 R T m B b LY PR A B
MR, BIDALGGLE AR, SRIRAE A A TR ZE A R T e it
w R CRTRAL IR R T aelety ik R, RETH
e E N sk, —REARFLT A g5 XA
8908 ZR Tt f e %7 7 ik, BATIARDR A IR, JF
B 45 R RN BT 3G A i8] IR T fa oy il 0 RS B
. X = R R AL A MmN R R 0 KB,
FHKERA % ILX RGN, A BIFAREIR A IR,
R RS i e i feARrh, B = 43S A AR
Feamfo A E 5 hmibE FhirkRF ",

S aLIE W ek ) S N A R B8 I B S S R
TR T tmhe s b 4R A HEAE, A Bh T AR T AR R R I AR A
TR, RIBE, RLiZ A R IR T dm Ao ik 4B Y ) &2
S YRy DA R B FAT R R ARAR, BT EA
18] 7L T tm Ao b 40 A Fa G 5T 00 S B 1 5 R AT

Chinese Journal of Tissue Engineering Research | Vol 29 | No.7 | March 2025 | 1517



@7 TPEEATERR

www.CITER.com Chinese Journal of Tissue Engineering Research

VAR g A A BLAR AR 6 8] ZUUR T m e s ikdn,
H, MAMRMS IEE RPN AR T @mie ks
IR IR P T g Ty, &) A T m e ) A
Ji T mie kR A IS IR EATISAR, VAR ZHE G TR
A B, Bp AT ] SR T e S ) LR T e ek
R RO R VEAT DAL BGE, KR T 4 o sk 4 A 52
L AR RY LG, A T @R 8 R T e
Jo kR A R E by TAZAL IR, 3538 1T AP AR 2t 1)
FIR T 40 SR AR T am Bk R 4 B SN B S ATAS AR,
do B T2, R @SAIA AR T, URGHEEG)EIE
Fag Ak PN B AR A TR, AT e
HEs ST e, @ @miA& 10, @i AR TAEFERK
138 mie A& 10 i E& k64 18] LR T e kR 4G 4k 4a,
IR HE R FRTER, mA A TFHRERRK. B AR
TR FmakoRe et £k A RAE, Smietan,
R sl T AR ;5 5y Ao g A Mo HEAT 2 B 4RAE VL35 A 4%
T B ARSI .

18] F T m o 40 A mh 606 97, MR T mmieiiE,
BH P 50astt, RIS -TFahLahtgs £40,
IR T a5 % kA%, £ 5y Kfetitl, €42F
ik FmiB fhy, FF EARAE IR S0 e b ey RO B ) #
7%, RUTEAAHEF; dob, FEE LR T @
JOR T F R kR 64 B s B ey TR G 0 TR,
Akl T MR AR —FR G, Bk LR T @mies
LA BRI — AR R Bz A
2.4 [BFERATMEDINEETTEBNNIRKRAR AFEKX
FO AR PO RIE R T 8 AR T e e ik tn ey
o, 2R TR NG RAFRAE R LB A A B AT ).
BATOEM T 17 RIE) LR T 0o ik 4178 I F& 97 49 16 R
B, PR TRFR TR, 10 AR EEBAT, BAF
REFAERIKMSETRA R L HF 2 81, UF —A 1L
JiT8) 75 T tm 4 ik 4096 7 COIVD-19 & 2 57 151 64 s SR A
A 3 Hle RIRIE.

Bl AT 4R IE 49 34 18) 70 R T o b 4004 75 s s o s
JRAF LAY . 18 TR T tm B ik 2R E AR R A 3 A T &
HEEFTER. TP LEHL. COVID-19 I K f= %
Y M R R0 V6 BRIER P78 SE B AR T ek
LM FTHARRERRRE. XRAT ALY iE
S 18] FOR T bm oy i 2 R A 05 T T ik

— AL B R T s R A AT T AT B A
WG TF, ERRFTA R (8 41) A BB MR .
B I — AL B R ST m e b s T R R K4
FrAAT A e KR, 45 R AW 76 97 b ad B X &
JRREE. AL RFH AR RRRE T, —TE R B
18] 70 F gm fe 4T A S kAR5 55 COVID-19 A K 84 BAkid 77
B, EBASPILARIE T AREE T AR A RIK, ST
a7, EEFHRE T, RER —FIERRE K
R, I 1R U bR R ROR T B P B AT B
i%é’] fi% [78]c

XFERE BT AT mie b AR #H 4R 245 A
Ao A o) RIe T AR OO T AR AL AR G ] A

1518 | PEARTZAR | 5529% | 578 | 2025538

TR w05 s L 69 45 8 AR AR AR R P L
%2, 3,

3 1571 Discussion

3.1 BB AEZIUTARN A EENRE [ Ak
T tmfa b th e b T AR T EAMF RS T—%R
FERFEF. AKBEFAREEYR. IAFFHA LT
18) AR T dm e g b 4 64 06 9T 7y ik ALk A M E ST,
BT emlo ) AT e, RELZRT . AT AT
BAER, - FHALS S B rt, S TRART @Ry
B R ARG e, BATH AT A FRLLESER
P, B ALAF LAY AR R AT AR IR B, A
48] TR T b Ry i L6906 5T R, R Bh T AT AR
o R LR A IE A ) AR T e f ok 4e. =2 BA A 1) L
JR T emhe o ish 4069 BLAR G 97 2R, AT s B R R T
e E B Fals RAFR, vA K 4FE Ik APkt ) RAE 6 ik
LAROR A, BB, fE18) R T am e kb0 5 A Tl ARAT
F O A 18] TR T a0 ik 4L R AEAR A 6 KA B E AT
M, FET VAR R TR, kK sm¥eds 0F,
M3 5 ik 4R34 7 49T AHE .

3.2 FEGRAXBIFMAMMREITR B AT L &H Lkt
) R Tt it B AT 473K, e R X F A F mA-B1E
AR T m sk 40 A2 S J5 R P Ao s A/ A 7 @ 65T AL
FegFI AT, AT R T sttt F R, A
k£ T8 IR e g ik 4l TAZAL IR 6 A A 18] AR
Fomp bt K AT R T UM, SFH, XFMEH
R 18) TR T oy ik s B AN 35 R ARG ST AR R 69 P,
HAF R ETCE ) 2, TAHRR £ LR AR
A1 AR T e b ey R Rk, T AR A1 e
MR TR T bm e i A R R R IE T 0 E . RE
L F A 8] R T m I ik 48 R ARAR B 6 o F AU 69
B BF, AN T 18 A0 F o e - sk SN G e 09 i SR R
ABS WG R B RAR A L. B, E 4Rt
R IR T ey bt e B R R IAT T o \ibiA,

3.3 ZEARNBIRME & F XakitgirERRE, HFEIZNE
FalR R, R LFAERGANEA LR T @i
bt BB T R iR R R AR AR R B ALE], PTiE
ERBEX FHAFLEBEANZGLER GIEEITF B
R, BPANGIE IR T ey kB S E A Fals A
FAR KT @5 THH, o RATRT Rk R BT
FUELFLEEFET B AR T @mies kB L4574
B4 K IRpAE E A, Fb & REASTHFZ—NRBE
Bt R i i, SUEARE AL A B R AR AL IR LR
Fomfe ik th ey AR R, B RE AR 7 @R A
FRABEA 510 TR T e i b 2L 69 3T ALA

3.4 FEARNEBEN Z%R 1 LR T i ik AT IR
BT R &R0 &R E I KT RIR G TIAH A B85 &, i
FOFRIIK. 305 BOR. LI, W EIATAAFE 4.
GG B AT iy b B K BARE, HBhAR AR
AR A AR T MR R T i b e A A s
WAL bR E R M. AR b LA B G SR L



e PEAATERE @72

Chinese Journal of Tissue Engineering Research  www.CITER.com

*2 | BFRRETFHEESDAREALEENAEERNSSEMTCE

S3 UL RR PRIp LY KT 1 F LA 1 FH R
E B 785 T4 -exocomes®™ HF£F4iAL KA JEIT Wnt/B-catenin d AR I B R AR TE AL U A 4L
G RG] 7850 T4 -exocomes®™  HF£F 44k KA JEIS ] PIBK/AKT/mTOR {55 id #%, e ki it i 1 A SH Vi
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