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Abstract

BACKGROUND: In recent years, the role of mesenchymal stem cells in wound healing has received widespread attention. Although mesenchymal stem cells can
promote wound healing, its mechanism of action is not completely clear.

OBJECTIVE: To review the role and mechanism of mesenchymal stem cells in promoting wound healing in recent years.

METHODS: Using “mesenchymal stem cells, wound healing, autophagy, stem cells” as Chinese and English key words, related articles were searched on
PubMed, Cochrane Library, CNKI, VIP, Wanfang Medical Network, China Biomedical Literature Database from the establishment of the database to March 2021.
RESULTS AND CONCLUSION: Mesenchymal stem cells can promote wound healing by regulating autophagy and wound environment. At the same time, as
a new method to promote wound healing, mesenchymal stem cells can be used as an ideal autophagy inducer to promote wound healing, promote the
proliferation and migration of wound fibroblasts, inhibit inflammatory reaction, and promote the angiogenesis of endothelial cells, so as to promote the
healing of injured wounds. However, the mechanism and promotion of mesenchymal stem cells on autophagy are still unclear. Therefore, the research

of autophagy elimination and related molecular mechanism caused by mesenchymal stem cell implantation into wound has become the focus of current
wound healing research.
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0 5| Introduction
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PR EZ— 0Pz kE ", gt ABEY Y g ER
FagtatAE, B EFE I a0 N 6 A KT AL
#hm R 5k L AR A a3 BT, A 4 L e R 3R
Wegde s M, A AR T ek R T, BIRAR K
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B AR mth v b ey A TR, &R T £ T 474 PI3K/
AKT/mTOR 1% 5 i 34 3t do 37 4] R 4T e m A0 38 98, )i m e A —
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mTOR S 2 # R 49 3 & & A &4 a9 1L ma: mTOR 444
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# R, mTORC2 M R4t 7. B A7 mTOR 45 B 49 LA %4
i@ 9% A mTOR/AMPK/ULK1 12 % i 3%, mTOR/vps34-atgld F 4
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unc51 A3 B 1 (ULK1) 5 ATG13. ATG101 #= 200 kD &4 Zb B 4 B
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Miif T, ULK1 A mTORC1 ¥ &5k sk, 77 mTORCL #& 474, i@
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AL AR S HHEATTHFoE ",
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BT Becline-1 FALHAG v R AT 4 0 R 638 54, it it 4)
mAA ®, Becline-1 26| @ AAF A L AL BT &,
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2542 B RAMHORMOZI & ™ & %0 & 8 B 85 18] 45 T e 5 3
AR TT 25 AT 38 380 Akt/mTOR 3242 ik Ja ) 4 @ 44 R A1 42,
WANG 4 ® 2 52 32 74 41 B #0109 70/ T 4w fes 49 AMPK/mTOR 38 %%,
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Ji. A IR S KRS A | BT R A R 20 m i,
A F AR EALALE T R MOER T R AN,
FiaFEE R HIL S mTOR A2 Tl 34945 FH RAT A, b
FF it ¥ mTORCL AL Ry A o, Al LR @ &
e mpn ey 3giifeit 45 B, Flat, FwEESFOOEER
RIS PR Y e AT AT YA AE R PP, YOON & P i 52
Yook RATH| 585 K R A 22 id AL A 4038 3 PI3K 45 5B 34 E
ATGS. Becline-1. LC-3 I #) & iA, 7% Akt-mTOR i@ 3%, Mk
KA R Y 4w sk BACRL LA PR AP AR R, AR AR A Y 4l
Wi, #mAFEeESE. UF P A RT LA EAXES
Atg5 Fo LC3— 11 49 234, & mTOR B, MU %Rtk E
RERSG. XL AL AV BOSTLEFT I EE,
B RS RS ) B AR e 3. kAt AS, E5
BE gk,

R AW, A KRBT BEG AR @ILE T A5 4)
B IR AR IR R P, A KRR T Bl R — A E R LA 4k
BT, ThES T A IRARIA B S mia b, FHRd R
eomedggh ®, A A KB BL TR AT Akt 12T iB 5%, Hmifl
et epqueg itz ., s, A KR T BLE T B it PI3K-Akt-
mTOR % MAPK- %0 0,95 53 1 i Bl 35 T A vk, 1 AL4 dm
fow i 3G P, XA s R R TFHACA KB T L T
B VB R R R AT e e 3G At A, Rl B, SR KE T
Bl L2 18 F S T it ik by XAk mle B F, B bR L min
B F ) R ALL S At mine g s it 45, B B4 A —H miotkd
W, EEAFTmIL B IR RELETEZEA, AR T @
M A B il it 3 b i b A KB T BL RBF A 4y £ &
B4, BrR AW, A KRFBLAEN ALK TFmib gk
BOE P A E 2R P, SUN & M R R A LA KB F B
@ it Anik 9] 2R T e 6 G/S e B Ask T R ARG R AT
fodgsh, ERAELAE KB T BL 7T A¥E Akt-mTOR-S6K1 i@ 34 7 &
18] R T mhe e an R A, RIS R T m g AL,

18] FL R F 4m ST AT AR & R A Y e3RS40 E
AR ERRE ", RFARET, Q@G LELE B8R
S Hm B R T feid it ifds fea st —F o AW ELRE T
Aok ARG LR e tm 0 3B A, BRIk E)6 47 B 6 P Sk
o T e el L B W o ) i EeRI E o8 S ok N
K B F Bl dE ATt s A Y e 3G s e it £, Ani A E A,
232 RIARFaleipiE b m R EQ me KmR A KEH2 4
WA 5 — N, K36 X EMIHE, SEIEMBR T
Bk AR, SR BA K. EAl@s s ERY, REX
S TG LR LR AR A 4 AR E R L AR R, A AR T
oS AL B WA A B 5 38 i 4k fm B B F R 3 B ALK 0% tm e
e E M, AT @it B KR R M, T kil it Akt
Fa wntd/B-catenin 13 5 i 3 69 3405 R K ARA) @ A5 FAE A 49 U7,
XIE 2 U B 50 R B 18] AR T 4w B 3T AKT/mTOR 43 5 i 3%
TR ER J I IR 4] 8] B B K e m IR A . GAN " B &
B 18] F0 5 T 4 B ST vA & 4m iR 69 AMPK/mTOR 4R #5114 B w4 3t
k8 e E 6, MmITHEIQE KRR . B R T st T
VAB IR 45 B PR 36 I W KO AT J R M,

2.3.3 R R Tapifis g Rt d g A R A @R E T
ShEHEA X, hEHXRXFRATOHAFFEARE T A
FALR R L M, 2 HReEE T EAOBRAEN S, FHAEH
A o E VAR AL A R R, T A FU R T 4 I ST vA 4k
Sy Bk G BT e IR A T A B T A 2 A4S AT, R Al At ik e
EREAKET. AR @A RT 1 fnd A xE 1 FIRHER

H ey g Fadg A, AR Et A @ g R, M, A d i AR,
A BRSFERBAPARE AR, RAZGE (Ld A
B AR KT ek, E A O3 N R et R
Lsmpa e 3E A T, o1k, HEI% A A8 fa £ tm e W 6T R, M,
it P FRT A mIcE T, P AR A KE T ARt
A0 A R ARG AT 2 o BT B3 At B RGBS M, BT R
AP R AEEM L E B 094ER M. KLEINHEINZ 5 ™9 2% 8.7 i 1)
TR T bkt A KR Fodn s R A KB FA4 mieN %8,

X TR E R £ EROER . AAFF T IER T KA
At J& A% A8 64 18] FLJR T 4w iR A8 8 1 3B A 98 3R 58 B T A 4m i)
F 1R, BEBRAG A @B KRR, R AT An otk s AT 4
mip A KR, g A RKE T RAE, )& hg e F
ARG MRS L AN 4 Y AR E  AR T a
T F A & A A o7 AR AT AR e iR B A dE AR A & A R e e
A R, BbON, B AR A 3- AR R ) ) AR T e
oL B BT, SLAAT] 42 Keapl/Nrf2 4k FLIT, H1BA B 45 19) LR
Fm el it f oAk A AT 3T BAC R ARG R ey AR A4 A 1,

RTA) AR T b B i g AR 3858 T Lk R A K
B -Fagee ), #—FR3T 0@ A R mie g £ K.

B N A SRR 18] R T fm A e vA B ST AR R g e B o
T R IR B M BT 0 AR 1Y, HAN & U s g ik —
B HLIA KA 18 30 T B T vA B ad ik 9 A A AR AR R 69
A, VA EATR AN, IR AR T mitey f R s R A
A A FAR A & 4R o B A Aol . AR B4R A
JRFmie A @E, TR B F 0 B T 540 @R
SEE AR, WRA%—, RRTEHA@mALRGRL.

3 RE5REE Summary and prospects

B A b I R R 4 R ARIEAR, R AT @ieey
M. AT, M AAEPRETRER, BT @ TiEE
P AR R G B F M AFEIAL S, BT AR A
RZH W R T a6 97 M E R AR 7 N, B, 8 LR
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R, AR R AT Y m e 3 FAFe it A, AP KRR L, 4T
PR R Rt A R, ML AR E@ e A A, BT A A
Ji T tm Je At ) & Ao 6 BARAE A AR, 067 e RA & A
RAEFT 0 S Aoy ik, KT B BT 7) F=d9H1 5 69 BF 7 AR R E
AT Z R, B A TR AR T @RS & s A ey
W] A FAAT. BRI AR T i o7 4 & 6 e AR AT R AR
ALY, A EARR DB RS,
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FHGRENAERR: X2 — & AR FE, /B (SR E2F T “F
- AR E AR R - AR XA F 407 ok, ASHEIAMELT, Aif
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