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[ Abstract )

hypertrophic scarring and keloids, the formation of which may result in hyperplasia and fibrosis of skin tissue.

Pathological cicatrix is common in plastic surgery and is usually categorized as

However, the formation of pathological scarring is an extremely complex process, mainly due to the excessive
deposition of extracellular matrix (ECM) during wound healing. Pathological cicatrix leads to impaired
quality of life and psychological well-being due to cosmetic deformities, itching, pain, and dyskinesia, but
there are no definitive treatments to eliminate cicatrix. Stem cell-derived exosomes have potential influence as
novel extracellular vesicles in scar formation and development.This paper is a review of the research progress
of stem cell-derived exosomes in pathological cicatrix, including the mechanism of action in anti-
inflammatory effects, promotion of angiogenesis, and regulation of matrix remodeling for improving
pathological cicatrix, as well as the current challenges and future directions.

[ Key words] Fibroblasts; Pathological cicatrix; Collagen

Stem cells;  Exosomes;

9 FIMEIRIR TIN5 N FURRAE , A0 e M 0ol AR 08 45
PABAMRRE , i T AR 0 R ity I R A
9 PRI (4 A 2 B PR LBz P 8 PE AR RE R B 1Y
P B RAR T SSOR A A 2 o BRI 14 T AL ) 7 AN
SEARTHAE AT AE DR T Ak A0 | Ff P20 20 P T R A A
S EAMM ML T (extracellular matrix , ECM ) 7E45 O A& 1 1
i FEEUURR, I ECM FZE LUK AR 1 T A, TR R
JEUER R 2 B T B R 1 SR B0 e RN
TE 2 S BUB AP 2 PR R T AN AL B A 0 Bk v 22
i ITARR WIS R B I TS T A0 MR RS NI A 15 1 i

DOI:10.3877/cma.j.issn.1673-9450.2024.06.018

B4 H  LRUE E F R FE T (2024AH051206) 5 I
YR DA (R Z AR H ( BBWK2323A101 ) 5 de 35 i B A 7 46 &
2539 H (BBKC2023a118)

YE# A7 ;233000 45 B2 ) B e 4R T 48 = N IR B e
BRI R

WAEIEE  XI4EH , Email ; 13965288028@ 139.com

G R PR R VAT T A R . St A BRI
F0 5T T 290 B 4 A A R 5 A 0 T e 9 B R R
TE LAV AE LA, 3 1 T TR 1

— PR B TR UL

B A A LRI N E 2, RIERIER R Z —, B
FW S5 RAE N Y FR43 200 it ] 98 45 R AR,
I HLAAE SR 38 B 5 e 2R R/ IEAR S RE &
A, GRS 2R R RT3 A RE A I 25 ) Sl 2T 44 240 L )
B MR RURR) | e 4 58 [ B, BT 2 200 A3 ok 9
AR K 40 B IR N 40 i S0 R 4%, 51 ECM BT
LT 2 AR TT ARG A S LA A e, 72N [ 20 23, BILAR
14k 40 iy ] 38 5k b R - 18] 378 B3 5% 4k ( epithelial- mesen- chymal
transition, EMT ) Fl N FZ-[] 7 i ¥ 1t ( endothelial-to-
mesenchymal transition, EndMT) MCF-AE 1 1 57 41 B A1 A Rz 41
Jo AR o) B B R R T B R o B,
R || B A A BBV s R N S S e 0 G e g
i ( matrix metalloproteinase, MMPs) {4 3= 800 ¥4 B
TRRTEMI ) ARk WS K B AR AL A2 K IR F- B (trans-



R SIE R R (R TRAR) 2024 4F55 19 B4 6 41 Chin J Injury Repair and Wound Healing ( Electronic Edition) , December 2024, Vol 19, No6 -+ 551 -

forming growth factor-B, TGF-B) & H:AH 5 /) TGF-B1/Smad
5 38 s 5 R 1 e R o DI

. \MSC-Exo 1E B BRI IE B P i £ HIBL ]

AN SE—FD ELAZTE 40 ~ 100 nm [ 41 L 4P 283, Hok
F gt A RUZ R R AR BT s £4 ) 5 U DNA
mRNAs .miRNAs pre-miRNAs FIHAIE A% RNA 250 §F 5%
FWSNIMATT PR B A= W22 A T, Qi AR i S VR T 2
T AR TR D A T iRy 2 3
fitt A7 R XE L A2 AR S R BOR M | S el RS BRDR 3R A BR A
FRLL E R )Tz W 58 09 02 18] S ST Al M AT A Y Ak 1A
(mesenchymal stem cell-derived exosome, MSC-Exo)['*! 15
THNMIAH LG , MSC- exo B G I HEAR 2 T 07 s 800
Ay I ELYR T B 70 5T 40 B A S (4 1 5543 W0 5 PN
SRIBR T R AR A0 2 TR A B 1 miRNAs 5 DNA 4y
FUTS L BFFTRM, [ 70 5 T 4 AT A 6 AN A T L i
P TGF-B1/Smad & 72 e 1955 BEPEIR b 18 21 4 41 jfa 1)
BB GERS R IR A L, T 0 FE i, R ) 38
T 0 R R 9 S MR Sy i — 25 0 20 B VA T o LR R 4 1t
TR,

LAE SRR SN A B - 1N B 928 200 B %) 9 9 S5 7 A 9
FUMERRIRE Wb A OGN T, HL A M A R i el b 2 5 11
AAMbRERZ " BHFE R, 1 MSC-Exo 7E RAE I H
I T A, BRIk B AN A O A i
PR A 2 S R TR A, I HLE WA B 40005 )5 2 21
VAR EES H5HDY B A0 5 5 540 R A
SR 3 PO BB B, M K R R S M & & #4E 4
R A G vt 1 A I W 200 3 43y 2 b R 4
P8 STV AR A ML BRI G g2 0 ] 1k T A 1 M2 B GE
K M2 E W2 e R e | BT DL AE 07 7 e R e
YU R SRR Heo %510 S B 01 A TR 114 )
o0 40 i ( adipose-derived mesenchymal stem cells,
ADMSCs ) AT LU i S A 5 M2 g 2 g i Ak, FErT e
OS5 5 5 T U SEROE A 6 AN UL 2T 2 1R 96
HIB RS F S BN . He 25170 3 a0 40 25 /N BU 1S i 1) 72
JE 40 B ( bone marrow mesenchymal stem cells, BMMSCs) ,
) FH B B] 78 S5 1 40 B R U B Z MR (exosomes derived from
bone mesenchymal stem cells, BMSCs-Exo) 3% 3% B I 41 ff 5
5, & AKVE T BMSC-Exo Y miRNA-223 3 42 i 5 F Wit 40
JiL M2 AR Ak, I FT g 38 ik B S MAAR AT A2 B microRNA JilTER
i @G . R, MSC-Exo AT LUVE I PRIA T 98 5 150 1)
TCAMBE T E , A, F0uACTE T8 15 94k L 4 ) 1l 2 184 5
TR R b R4 T VR, Al B P S S v e o G
VERIR T K059 CDS™T 4 UFT CDA™T 2 2 4> F2 %
WHE, CD8" 215 89012 T 40 fE ( tissue-resident memory T
Cell, TRM) FEZ 501 T AN KB, T CD4™ TRM 4 g {37 F ¥
B B 2R S B Blazquez %78 B 58 & K,
ADSC-Exo 7E/RSIXT CD4™T 4Hi A1 CD8* T 48 i ) 54 5 240 i
BOCAZ AN R A 23 A A MR 4E AT, iX & i CD3,CD2 &
CD28 H A 19, I H ADSC- Exos 7] L3 i it 35 i /> +
& -y (interferon--y, IFN-v) (43 T 40 &1k, 5
41, Khare %% )\ BMMSCs H $2 U/ 6 A, 4R )i 38 3 32 3 76

G ER BRFME i ) 22 125300 22 216 19 BMSCs- Exo X 4325 119
B bk T 4 B4 58 A R0, TE S AN IMA T SE S A B bk L 4
mRNA [3RAR AN NIz b K B i hse, e
200 2 e FR 90 14 TSSO AN, E 0 1 B B b R 4
TEEMEH, TN ARG A IR T e B R PR rh B
o, HATSE 0% TGF-B1/Smad i BRAE 3 1 AE 1 8 9 il
EF Y T B R R TR A 1, JIT L B A 0 e, 2400 o B
IIE R TEERE AL . Cho Z5VY S2 0 R B, FHIE i Bk 1A
KR Y B 7 BT T A0 B (tonsil mesenchymal stem cells,
TMSCs ) fiTAE A SMIAPARBICE 1 /) B I B HIE O 200 0 i vk 2 1
i, H TMSCs S I8 (9 Z B4R AT LA 250 b 78 715 1T K 440 i o
Toll FEZZAR 7 /IS . Jefi , SN A 34 7T LA /L 58
PRI A T 40 9 40 A 2 -4 (interleukin-4, TL-4) | 1L-23 | IL-
31 b 9RE 3R BB I F- o (tumor necrosis factor -a, TNF-a) )
mRNA 3k B2 MSC-Exo Al i i3 ¥ 37 2 Ff 5 5 38 %
AT T SN
2 AE I AE A P ARV < SIS 5 #8540
53 F 25 A8 B A RN AE T8 5% M 1 S A R 45 R 4 DR
G R E IR Z A R P D R AR R R
A TR A B A B A A A AR B N B 4
MG Ak 3G9 GBS AR ERN R A U SCHTIE B B R AR
B PN 2 AHL 4T ( endothelial progenitor cells, EPCs) J& Ifil
N B A M AR, T RG34l A U P B A, T
PR A A RIS PR Zhang 450 R F EPC-Exo 38
JEREPRIE KR, R ki 67/CD 31 FE4e (514 EPC-Exo Xt
W PRI R B 151 5 A Bz 4 B 14 58 19 52 1), 45 SR 3R W] EPC-
Exo JRyF RS @ & 50 T 455 1038 145 RO T B, I HLF 5%
BB EPC-Exo S 18 380 41 i /MR 35 2R R 05 5 3 K
SER PR B 200 RO A A R N i AR B R R A 11 16 RN T
Az, miRNA J2 I8 76 1 3 22 5 R 07 Ab i AA R Y
miRNA &A% 243 7] LA 19 J] [ 2H 21 00 B DR 3R 38, 52 1
BB TER BT, F 43 miRNA AT DA il i, 45 A5 s 3 341 57
B2k, INTAZ 145 26 i, Liang 257°%1 % 30 ADSC-Exo
1Y miR- 125a AT LU 3 S i 1A 56 B 21 P 1 40 i, O B e
I HHE A5 DELTA FERCAR 4 (delta-like ligand 4, DLLA) SRAR i#E
2 v 2 LA A T O 0 0007 A i, R BB ) S I R 77
AR I AE DY 7 20 B 4 A RS 1 AR K R AN R, 4
M4 N B2 A2 K I (vascular endothelial growth factor, VEGF)
FIFEA Y 2T 4 40 i 4= 4 R F (basic fibroblast growth factor,
bFGF) BT LSS 046 P9 Bz A 3 5, 418 34 10 RE 7 5K 0T
MERIEMR . VEGF 1EH T MR H L 7= A b i 3 8 A
RV REIEH S AE T RIBORRIRAS R i AR iy 32 2 2
VEGF-A, VEGF-A [%54 VEGF 5Z 1k 2 fi i ifi 45 A pitad
RO SIAN S i 40 5 R F- 1 Chypoxia inducible
factor- 1, HIF-1) A2 A ML A2 i, HIF-1 J2 46 Ji i ) Bk
SEUY SR T, HL AT ST 4 R I 4 A2 R 7Y, Gonzalesz-
King %5 & Jagged 1 JEAMNBMR-FAZAEHIME— Notch FifA,
I H. HIF- 1o BETE 4l L AN SN 164K S | 2 15 Jagged 1 YK
- A ST AAT 2R3k HIF- o (4 (44 8] 78 T T 200 i R ik
FIAMIMAE T BESR Jageed 1 138 15 R AR HE 4 20 45 2E 1, LA
R EER R A FE T A0 R A T L SE 5 R A



-+ 552 - HAERBWLSIEEZGE (B TRR) 2024 55 19 57 6 3 Chin J Injury Repair and Wound Healing (Electronic Edition) , December 2024, Vol 19, No.6

A 11 A5 A AR A e BRI SR

3 E LT A 38 A 0 SRR P AR P A 188 A A SO
TR 2 7 2 22 R (0 3L G BRARAE | B I i B 28 B
LRk, DA B B BRI IREIE A2 20 i 35 I Ay 7 9
PRI R B N R 22—, T 25 ECM 7= A il %
i (R 1) PR, VLA ET 4 40 Bl TGF- B MMPs 1 42 & 25 14
i £H 233057 ( tissue inhibitor of metalloproteinase, TIMP) 4,
ATREA B T Rles 5 0 A A R R R T B . Wang %514
FH ADSC-Exo 67 150 B2 U0 /N B, & B4 445 38 3
W A4 an o) 1 B TGF- B3 5 TGF-B1 . MMP3 5
TIMP- 1 B F A, A B 8 75 i £ 45 40 i 43 1k LA §% ) ECML &
TR, AP in MMP3 #7K AT EJ& ASC- Exos
BE ERK/ 22 24 5036 AL 25 A AR 5l B S B AY . micro-
RNAs 7E 205 57 0k 27 4 Ak fn e b 4l 2 12 Jr i 2 250 &
BRSNS A A B RR B 1 R T PR AT AR
VT 4 etk TR 5 R 62kDa % LA 145 3L ) miRNA
DRI A B T B2 R T Ak A Ay 3 ) L T LA SN I AR T D 3
14 miRNAs 8755 A4 P25 R 40 i fel s R, Li 250 i 1k
LRIV VIR AR B E RSN 2L 8 A PERR A 2 A R OE 7 4
2 Rk BFSE &% IR ADSC-Exo AL i miR-192-5 p/IL-17 3%
1K A/Smad Rl A PSR IR 2T 484k, Cooper 2517 3 1 ¥
A IncRNA FYSEA G IR BTN A ADMSC 43 55 75 31 () 41
PR FH T N B R 2T 2 20, K 0 Bt A% 1
YR BRUBE B 1 5236 4 B ADSC- Exo P 33 AR IncRNA Jifi it
FEATSEEE 61 1 SN EL f7 AT 2 200 A9 10 7% 5 sk e ot %5
HAE, B4, Zhang S0 75845 ADSC-Exo #3535 3
JHBERBELES 3 187 ( phosphoinositide 3-kinase, PI3K) Il
A Ab BB £F o 40, &% PR M 3 A L 2R P IBE B ( protein
kinase B, Akt) . T 28U fise IR T 260 e i B ol R 1 /K S s 0 1
W PI3K/ Akt J& ADSC- Exos 455 i 2T 4k 40 i () — Fh ik 42
R ) T8 5 0 VR A/ A T 3 Ao 410 6 Sl T 4 A e 1 5
A U/ SRR P TR AT 5 B 8 IR 114 T o
LR,

= gie Ry

T 40 e SR U 1 A0 I AR AR Ay — o o S (1% 40 [ 5 TR TR
TER B IR VAT PR B T R A S Al S, AT LA
S M2 B WAL S 5 R RN R T, iR T DL
miRNA- 125 a ¥ 2145 PN Bz 40 ok £ 24 i A8 A= %, LA Sl
3 TS A PR 114 S 05 SH 3R i T M ) 444 0 R e
JREE S SRR T Ry 0] B AR R B A ) A T
H, BSRINBRLE LR PO B3 (B SRR AP A
WK ZHWF 5T 46 e 40 AN sh K 7, &b T I PR A B B, B
V%) 725 £ B R A s R A A0 1148 2 e I PR 8 FE LT 3
FRIE . ShPBE O A48 B IR S5 AN BE S 1 T B PR 4%
AR 24 MBSt TUAh IR AN S Ae /N5 A
R X5 A R RORIZ R 1 iR AR R, R,
HE S A FH I R YA 7 AT 55 3 — 25 I AT 5 i IR
WG IR X TR 697 8 BOGIRIT AR T (A
WFTMAMELF AR S, RN B IRBE 5 X 223897 T BR B 5 1
FHTTRE & 7= A4 U R 00T, 38 3R 7 AR, B G, R
BMSCs- Exo S5 F E2 MG H T 258G (LRSS & S

BRI 26 5 BT 45 07 A7 R | IR, 0
IR T A 51 00 5 8 RT3 A AR 0 1
L — B T MO S

& % x #t

[1] LvK, Xia Z. Chinese consensus panel on the prevention and
treatment of scars.Chinese expert consensus on clinical prevention
and treatment of scar[ J|.Burns Trauma,2018,6:27.

[2] Ogawa R,Dohi T,Tosa M,et al.The latest strategy for keloid and
hypertrophic scar prevention and treatment: the nippon medical
school (nms) protocol[ J].J Nippon Med Sch,2021,88(1) :2-9.

[3] TRVLIR, B9 08, 55 BRAE T -5 557) RAS B BT 3
It B R I 1 T A A L (1 £ A AL [ D] v [ R T AR
%Y,2024,28(8) : 1168-1173.

[4] Chung BY, Kim HB, Jung MJ, et al. Post-burn pruritus[ J]. Int
J Mol Seci, 2020,21(11) :3880.

[5] Ogawa R.Keloid and hypertrophic scars are the result of chronic
inflammation in the reticular dermis[ J].Int J Mol Sci, 2017, 18
(3) :606.

[6] Wang ZC,Zhao WY, Cao Y, et al. The roles of inflammation in
keloid and hypertrophic scars [ J]. Front Immunol, 2020, 11
603187.

[7] Rippa AL, Kalabusheva EP, Vorotelyak EA. Regeneration of
dermis ; scarring and cells involved[ J]. 2019,8(6) :607.

[8] Hinz B.The role of myofibroblasts in wound healing[ J].Curr Res
Transl Med,2016,64(4) :171-177.

[9] Zhu Z,Hou Q,Li M, et al.Molecular mechanism of myofibroblast
formation and strategies for clinical drugs treatments in
hypertrophic scars[ J]. J Cell Physiol ,2020,235(5) ; 4109-4119.

[10] Keskin ES,Keskin ER, Oztiirck MB, et al.The effect of MMP-1 on
wound healing and scar formation [ J ]. Aesthetic Plast Surg,
2021, 45(6) : 2973-2979.

[11] M, B, R, 5 s H 25 M TGF- B/Smad i #%
R N B R I 2T 24 40 s B PR B AR [0 ] SR D B 22 5 IR,
2022,42(9) . 1367-1373.

[12] Kalluri R, Lebleu VS. The biology, function, and biomedical
applications of exosomes[ J].2020,367(6478) :EAAU6977.

[13] Pegtel DM,Gould SJ. Exosomes[ J].Annu Rev Biochem, 2019,
88.:487-514.

[14] Chen CY, Rao SS, Ren L, et al. Exosomal DMBT1 from human
urine-derived stem cells facilitates diabetic wound repair by
promoting angiogenesis| J |.Theranostics,2018,8(6) :1607- 1623.

[15] Hong P, Yang H, Wu Y, et al. The functions and clinical
application potential of exosomes derived from adipose
mesenchymal stem cells: a comprehensive review [ J].Stem Cell
Res Ther, 2019, 10(1) .242.

[16] Zhou C,Zhang B, Yang Y, et al. Stem cell-derived exosomes:
emerging therapeutic opportunities for wound healing [ J ]. Stem
Cell Res Ther,2023,14(1) :107.

[17] LiJ,Huang Y, Sun H, et al. Mechanism of mesenchymal stem
cells and exosomes in the treatment of age-related diseases|[ J].
Front Immunol, 2023,14.:1181308.

[18] Kao CY, Papoutsakis ET. Extracellular vesicles: exosomes,
microparticles, their parts, and their targets to enable their

biomanufacturing and clinical applications [ J ]. Curr Opin



PR SIE R 2R (R TRAR) 2024 4F55 19 B4 6 41 Chin J Injury Repair and Wound Healing ( Electronic Edition) , December 2024, Vol 19, No6  + 553 -

[19]

[20]

[21]

[22]

(23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

RE Bk B 5.

Biotechnol , 2019,60.89-98.

Yuan R, Dai X, Li Y, et al. Exosomes from miR-29a-modified
adipose-derived mesenchymal stem cells reduce excessive scar
formation by inhibiting TGF-B2/Smad3 signaling[ J].Molecular
Medicine Reports,2021,24(5) .758.

Baron JM, Glatz M, Proksch E.Optimal support of wound healing:
new insights[ J].Dermatology,2020,236(6) :593-600.

Moretti L, Stalfort J, Barker TH, et al.The interplay of fibroblasts,
the extracellular matrix, and inflammation in scar formation[ J].J
Biol Chem,2022,298(2) :101530.

Hesketh M, Sahin KB, West ZE, et al. Macrophage phenotypes
regulate scar formation and chronic wound healing[ J]. Int J Mol
Sci, 2017, 18(7) :1545.

Das A, Sinha M, Datta S, et al. Monocyte and macrophage
plasticity in tissue repair and regeneration [ J ]. American J
Pathology,2015,185( 10) :2596-2606.

Guo J, Qiu X, Zhang L, et al. Smurfl regulates macrophage
proliferation, apoptosis and migration via JNK and p38 MAPK
signaling pathways[ J]. Mol Immunol,2018, 97.20-26.

Heo JS, Choi Y, Kim HO. Adipose-derived mesenchymal stem
cells promote m2 macrophage phenotype through exosomes|[ ] ].
Stem Cells Int,2019, 2019:7921760.

He X,Dong Z,Cao Y, et al. MSC-derived exosome promotes m2
polarization and enhances cutaneous wound healing [ J]. Stem
Cells Int, 2019, 2019:7132708.

Wik JA, Skalhegg BS.T cell metabolism in infection[ J]. Front
Immunol, 2022, 13.:840610.

Blazquez R, Sanchez-Margallo FM, De La Rosa O, et al.
Immunomodulatory potential of human adipose mesenchymal stem
cells derived exosomes on in vitro stimulated T cells[ J]. Front
Immunol ,2014,5.556.

Khare D, Or R, Resnick I, et al. Mesenchymal stromal cell-derived
exosomes affect mrna expression and function of B-lymphocytes
[J]. Front Immunol ,2018,9,3053.

Horiuchi Y. Importance of mast cell activation control for
preventing scar formation in severe acne [ J].J Clin Aesthet
Dermatol ,2023, 16(3) :30-31.

Cho KA, Cha JE, Kim ], et al. Mesenchymal stem cell-derived
exosomes attenuate tlr7- mediated mast cell activation[ J ]. Tissue
Eng Regen Med,2022,19(1) :117-129.

Cho BS, Kim JO, Ha DH, et al. Exosomes derived from human
adipose tissue-derived mesenchymal stem cells alleviate atopic
dermatitis[ J]. Stem Cell Res Ther,2018,9(1) :187.

Born LJ, Chang KH, Shoureshi P, et al. HOTAIR-loaded
mesenchymal stem/stromal cell extracellular vesicles enhance
angiogenesis and wound healing[ J].Adv Healthc Mater,2022,11
(5) :E2002070.

Dudley AC, Griffioen AW. Pathological angiogenesis : mechanisms
and therapeutic strategies[ J ].Angiogenesis,2023,26(3) ;313-347.
Ackermann M, Pabst AM, Houdek JP, et al. Priming with
proangiogenic growth factors and endothelial progenitor cells

improves revascularization in linear diabetic wounds[ J].Int J Mol

E(BFH) ,2024,19(6) ; 550-553.

[36]

[38]

[39]

[40]

[41]

[42]

[45]

[46]

[47]

[48]

[49]

Med,2014, 33(4) :833-839.
Zhang J, Chen C, Hu B, et al. Exosomes derived from human
endothelial progenitor cells accelerate cutaneous wound healing by
promoting angiogenesis through ERK1/2 signaling[ J].Int J Biol
Sci, 2016, 12(12) :1472-1487.
Kane NM, Thrasher AJ, Angelini GD, et al. Concise review:
microRNAs as modulators of stem cells and angiogenesis[ J].Stem
Cells, 2014, 32(5) :1074-1082.
Liang X, Zhang L, Wang S, et al. Exosomes secreted by
mesenchymal stem cells promote endothelial cell angiogenesis by
transferring miR-125a[ J].J Cell Sci,2016,129(11) :2182-2189.
Wilgus TA. Vascular endothelial growth factor and cutaneous
scarring| J |. Adv Wound Care ( New Rochelle) ,2019,8(12)
671-678.
White MJV, Briquez PS, White DAV et al. VEGF-A, PDGF-BB
and HB-EGF engineered for promiscuous super affinity to the
extracellular matrix improve wound healing in a model of type 1
diabetes[ J]. Npj Regen Med, 2021,6(1) ;76.
Hubbi ME, Semenza GL. Regulation of cell proliferation by
hypoxia-inducible factors[ J].Am J Physiol Cell Physiol, 2015,
309(12) :C775-C782.
Gonzalez-King H, Garcia NA, Ontoria-Oviedo I, et al. Hypoxia
inducible factor- 1o potentiates jagged 1-mediated angiogenesis
by mesenchymal stem cell-derived exosomes [ J]. Stem Cells,
2017,35(7) :1747-1759.
Zhang M, Zhang S.T cells in fibrosis and fibrotic diseases[ J].
Frontiers Immunol ,2020,11:1142.
Wang L, Hu L, Zhou X, et al. Exosomes secreted by human
adipose mesenchymal stem cells promote scarless cutaneous repair
by regulating extracellular matrix remodelling[ J ].Scientific Rep,
2017, 7(1) :13321.
Choi EW,Seo M, Woo EY, et al. Exosomes from human adipose-
derived stem cells promote proliferation and migration of skin
fibroblasts[ J ]. Experimental Dermatology,2018,27(10) :1170-1172.
Li Y,Zhang J,Shi J,et al.Exosomes derived from human adipose
mesenchymal stem cells attenuate hypertrophic scar fibrosis by
miR-192-5p/IL-17RA/Smad axis [ J ]. Stem Cell Res Ther,
2021,12(1) :221.
Cooper DR, Wang C,Patel R, et al. Human adipose- derived stem
cell conditioned media and exosomes containing MALATI
promote human dermal fibroblast migration and ischemic wound
healing[ J]. Adv Wound Care, 2018,7(9) :299-308.
Zhang W, Bai X, Zhao B, et al. Cell-free therapy based on
adipose tissue stem cell-derived exosomes promotes wound
healing via the PI3K/Akt signaling pathway[ J].Exp Cell Res,
2018, 370(2) :333-342.
Wang L, Cai Y, Zhang Q, et al. Pharmaceutical activation of
NRF2 accelerates diabetic wound healing by exosomes from bone
marrow mesenchymal stem cells[ J ].Int J Stem Cells, 2022, 15
(2):164-172.

(Wckis H 191:2024-04-29)

(A3 - 5K )

18] 3, B T 4m 6L R b T b AR R B R B RO P AR R e AR LR [J/CD]. P A B s H A



	间充质干细胞源性外泌体在改善病理性瘢痕中作用的研究进展
	一、病理性瘢痕的潜在形成机制
	二、MSC-Exo 在改善病理性瘢痕形成中的作用机制
	三、结论与展望



 
 
    
   HistoryItem_V1
   InsertBlanks
        
     Where: after current page
     页数: 1
     与当前相同
      

        
     1
     1
     1
     548
     262
    
            
       CurrentAVDoc
          

     SameAsCur
     AfterCur
      

        
     QITE_QuiteImposingPlus2
     Quite Imposing Plus 2.9
     Quite Imposing Plus 2
     1
      

   1
  

 HistoryList_V1
 qi2base





