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[Abstract] 1In the last 50 years,the biomedical applications of mesenchymal stem cells (MSCs) have at-
tracted increasing attention. MSCs are multilineage cells with the ability to self-renew and differentiate into
multiple cell types from a wide variety of sources. They can be extracted easily from a variety of sources,inclu-
ding bone marrow,fat,umbilical cord,and synovial membrane,and play a key role in tissue healing and regen-
erative medicine,and are currently a hot research topic in tissue repair and regeneration. In this article, the ori-
gin and various biological characteristics of MSCs,and their relevant clinical research and applications were re-

viewed, which will provide reference for the clinical applications of MSCs in tissue repair and regeneration.
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crine;tissue repair and regeneration;review

FRAE BE 22 0 48 R H AR ) 2 A TR 2 0 B O 1k
P ik 37 P A 2 )18 R AR LR MK &R IE F Y 2 21
FRIES5ThhE. M MEERGTY SHL TRE G2
H A AR B 2 1 32 225 T 1) o X5 400 I 36 97 95 s R4
i EA B KW . 87T 40 2 (mesenchymal
stem cells, MSCs) J& —F BA FH 3K BB 68 1 Fl 2 ) 53
LT RE MY 2 R A0 MY, 2 AR B 2230 T A v o B )
Z AR R 2B B A A A v R A R
FERY . AR SCwk MSCs B 3 fig 5 1k K HoAe e 4B 2
FUE A p A 58 3 R AT 25 0R .
1 MSCs #EiR

20 22 60 4E4Y, FRIEDENSTEIN %5 & &k M &
HE 4> B MSCs, H o — Ak % i+ 48 il . 2006
A E PR R YT 2 a8t T S MSCs 1) 3 AN EAIX
FrifE : (1) MSCs 16 b5 e 15 35 5 040~ 2 A7 S RERG B
(2)MSCs ik CD105.CD73 1 CD90, H fitt = i ifn b
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H¥) CD45, CD34,CD14 8 CD11b, CD79« 5 CDI9
FAZEE 40 HT R (human leukocyte antigen, HLA)-
DR )2 % 5 (3) MSCs 7E A H A 7316 B & 40 M
JiG Py &40 e R S 2 A4 L i

MSCs & B P H 12 58 RIBE A9 B 203
ik, AT LA H i L B Haﬂﬁ\/’ﬁﬂi\ﬂﬁ?ﬁ\ﬂéﬂﬁﬂt‘ﬂﬂﬁﬁ
£ 2 A R B T i AR N NSRS
FEESES R XN ELZ S RATSERN T
Moy BB . B 18] 78 5T 40 i Chuman umbili-
cal cord mesenchymal stem cells, hUC-MSCs) £ % %
VBT B I R U G | L R B R A A
b B B (8] 8 B 40 e (bone marrow mesenchymal
stem cells, BM-MSCs) F1fi5 [lij 6] 78 5T + 41 ffd Cadipose-
derived mesenchymal stem cells, AD-MSCs) E. 5 &
5 B 1 5 A s B RE T

MSCs HA Ry 19 A 9 24 R FT D BE - (1) MSCs
TEZ A 250 (1995—)  FE LM L5 Ak, TN FH AR,
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HAMKAFREHEE . (2)MSCs BA £ o fb ik
AE. BI AT 88 . MISCs A AL RE 53 fb il 45 Fh 41 21, an i .
B LA BB VLR B LB HETR ST LA fig
A3 AR VR 2 40 M 2 A0 A0 #h2 O0RE 40 i A
[ MR 20 2 . (3) MISCs ELAT Hi 48 S e 8 45 e 1k
(4)MSCs HA # 1 P A3 56 0, RE 6% 1 45 4
SiE 983 1 8 7 A B8 B A B B AR E AL, (5)
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2 MSCs Mz matiEee

MSCs HA Z )40 16 1 B . 6 2 17 40 1k Wi 45 Fh 41
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HAFAEVE 2 8 8 A4 B R B A B A7 R LT AR B fi) A
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NEKO 40 il | W5 40 L 5 A% 20 i A% 28 R 40 i ( dentritic
cell, DC) I H 4 R 40 i A B A FH & 4% H: e 9 0 15 )
EN . MSCs 24 Y G 258 3 5 4 1 i HL ok 18 42 18
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HIR YT SR . MSCs Al 3 i 30 42 28 D 5[4 1 4m
Ml 4+ % Cinterleukin, IL)-18, I1L-6. i % 3 %€ B 1
(tumor necrosis factor, TNF)-a. T E-v &5 11y £ 15
FEE I HT R K7 Can 1L-10 114, 11-13 , 11L-35 B k4=
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MSCs 1] 3 iz 43 Wb 55 53 i X, B BE % 43 3 A7 Bh T 41
SUE S A B AL R 7 L 40 PR R AR K R kR AR
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BN R AR T, AT AR R 2 U PR 9 /1N BRURESRY 4
Haat,

MSCs 25 1F % 3% 3£ (mesenchymal stem cell-con-
ditioned media, MSC-CM) 13 #f J] T 41 4316 &, MSC-
CM H & MSCs 43 19 40 i A F- , MSC-CM. 1 {
Bk AR T T — R G AR IR T T ik . PRI A B,
A JFis MSC-CM H & 15 2 5 1 k14 40 56 1 55 43
WAPH -, b e A PR B AT A A A K T
104N S A ca o S P R 11 £ R i 7 R N M W
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i 97 Notch2/mTOR/H W55 EHEA S, N
AT O WU 0L /P98 3 48 10 B G At s o 2 92 g 2 1L 1
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WL AN AR B A NG R OLZ TR A 4 >k 2% 4 i b
WL BB T 2R, BN 30~120 nm, %
FEA 1.13~1.19 g/mL . & & 5 5T . 8 H B FAX R .
DNA ., mRNA . 3F 4 #% RNA [ 4% % RNA (microR-
NA, miRNA) fl K 4% 3E 4 % RNA (long noncoding
RNA,LncRNA) 4 Kk H S H [ CD9.CD63
I CD81 5. A b A 2 41 41 i (8] 3 {7 1) 3 224 i
N AR =S O E RS El LN R T N (17
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mesenchymal stem cells, EF-MSCs) A8 #h W 44 1] ) 2k
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1B.1L-18 Fll TNF-a Ak /b #h 20 124 K,
(AR R o S el 2 TG O 5 = 7 -
hUC-MSCs 3 Ui ) 40 1 & RT3 15 Bl 5805 | kS i) s 2 45
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A0 A 1 40 7 A0 5% 360 T DL A 4l B 8 T 40 9 Chelper T
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SR R LneRNA 76 4 146 42 5 8 40 vh 19 18
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i SRR T LncRNA fE 4 408 5 53405 h
RATE B AR, Sk 2 W A0 T A 0 R Y 1
Ab R MSCs (% 41 6 4 38 5 #% % LncRNA-NEAT1
P miR-221-3p. 7 S5 Sirt2 G 7EW H E B SN
WL R 2 0 T e 3F & P B AE Y. AD-
MSCs 7E 48 2% 7 T 40 W 19 A0 W R H LneGm37494
FEIRHE I, 8 L P H miR-130b-3p L #F 43 5 1k Py il
(A3 B DO B2 AR y BRI N T /NI B A0 i M1/
M2 854k, I 98 5E I 32k . (R DI ek & . B 3L
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5 MSCs Byl Bk Kz B

H 77 7& Clinicaltrials. gov F B &% H T # 4
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BT B B 00 25 W 58 v . 15 BB SR T R HE LT N
TS AR B BE VR 46 WROR s O Bl i 2R R )Y 12 A~ H
Ja IR IR EE 12 3 D) fE M5 B O R OC Y AR TR i i
B et — IR G e 9 S T Bk
W AR 12 400 A ABCBS ™ B iz MSCs #E 47
JeyiRIG T 12 JE I T A7 RE 4 7N 63 94, 95 9 TR
BOAIT BA R R R R 4 Y. ZANG
SEUS PR AT T — TR RS B (B AL U 2R
Sof BE B T A I PR AR 56, F 45 1] 2 BOHE bR 95 B 5 0 Bk
i hUC-MSCs, 45 58 Wonig 2> T B XA JEbE g
KT KM T RS RSP, vi hUC-MSCs # i
Al 2 BB IR IS FE IR T R, E—1 L ~ 11
WIREALIE R E0 . o 7 3F Al BM-MSCs X} 2Pk -8
HF 3 ¥4 (acute-on-chronic liver failure, ACLF)2 2% il
3 PR E W IR IT S A e, &5 R R e B A
MSCs #ivE )7 21 B % Child-Pugh $F43 . 4K 11 JIF 05
FiA (model for end-stage liver diseases MELD) 343
M ACLF W43 #4701 W e . 78 55 — T R 3t 56
dL X 10 iR AR R AR BAY R (6 B PR
LA B e E R B ) I AT R N A IR R Sk
hUC-MSCs 397 . 5 R BoR IR Ir &% & 0 F 75 s
JA AR BB T 41 M B A T B & — AP A R
I DY . ZHU %58 TR N AD-MSCs
By A b A 25 Ak W A 3R T B B e R g B R e R I
LAVE B 7 B R E SR 5 d TR I PR g A1 I AR
Ak 2.0 X107 gH oK BE I 1Y ) L 25 SRR B Dy kvl 47,
H B F A2 1 RAF, L MSCs i B Rl VA TT 201 o 0%
TP P TR
6 BREERE

MSCs HRTKER & 154 B A as i i, A R
BRE S 2 AL RE R AT RE L W R T A
S RS e T HAE NS B Z 5 M AR W)z N
S5TRR8E . A, &E s S B, an B A A
POy T DR B B A AR AR A T
R fire Sl R0 S Al U pE MISCs &k ¥ S fig. [l it
MSCs FA s A T LAAE Sy — B oK S8 09 A= P 0 1 0 o
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AR B B P 254 Bl Ty 2R A S el A 45 25
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