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] 78 5 T 41 Bl (mesenchymal stem cells, MSCs),
W4 A 2 B T4l i, B 5T 1987 4F #f Friedenstein
2 NWTEH 86 b R IR R 23 B B 9% MSCs LT 174
TR AL (R 4H S R I 5 AT M )RS R 4 . MSCs
AT CAZr A0 A IR 40 B 28 28, G A i 4 e . 4
BRI, WLAANM . BTN R AR E bR gn i
I7 U2 BB E , MSCs 3£ i CD105 (SH2), CD73 (SH3),
CD44F1CDY0, i A~33iACD45, CD34, CD11b, CD19A1
HLA-DR, [F] i ] DU B 1% 3% 3 RE 05 0 4k o LR AN
HKR T REGH Y. R A 4L 2L MSCs T o L1l 45 1R
KZEF, M0.001%F10.01% A% W s R, M1 glig
7 2023 v B %5 43 B5 5% 10° MSCs, & M 1 g B 8 b 4> 55
MSCsHE (500155, Zle A = i 3 4 2 77 I G 4
R b 85 4 32 & IMSCs, A 2 5 WMSCska g i
F 5 BIRIE. FAE 20065 AT 78 4 5t K — B A
AR, BEUE e B M BF A1y 20 435 88 K fs R I FH 42 )
fIMSCs, iX £ MSCs [A B B A 3 35 ik 1 1 T g,

1 MSCsH 29 45k

1.1 MSCsi &2tk

MSCs#E [ FIEMHC 1 229 F, HAFRIAMHC
I 43 F, [FIBF MSCs th A~ 3 34 3 5131 43 F CD40, CD80
FICD86. HAAMSCsK KX MWMHC 1 K472

T T A0 M, AR L 7 R Bk R B 2R (55
ANGere A, PR AR B MSCs A 2 5] ke F 9 1+
R B E % B IRE R 2 R KK RE AR, MSCs
388 i 4y WA e Ak AR K R 7B (transforming growth fac-
tor-B, TGF-B)~ JH-4H ffi 2E 4 [KlF-(hepatocyte growth fac-
tor, HGF). — % 1L %&/W5| Wk & B3 (nitric oxide/idoxifene,
NO/IDO). 4% -10 (interleukin-10, IL-10). IL-6.

H 4> 2 -1 a (interleukin-1 receptor, IL-1Ra). A H
40 i 1 )5 -G (human leucocyte antigen-G, HLA-G). il
5| i Z E2 (prostaglandin E2, PGE-2)%% £ Ff i] ¥ 1
FSLI PR SCRFIE AL R A R AR S AR )
Thge™ " g, A 5T 4R B FEMS Cs B 5 i 12t 1 R
993 I B BRI BR (Mus musculus) L5 31 A, BRMSCs Bt
g ELRETE BUINLE A 2 40 L A1, 38 e % 43 WA I 8 A=
F, Wi P Bz A K K 7 (vascular endothelial growth
factor, VEGF). Ifil /M 5 14 A2 4 X F--BB (platelet de-
rived growth factor-BB, PDGF-BB )R 4 il £ 24 41 ffa £
K [A 7 (basic fibroblast growth factor, b-FGF)!'". MSCs
53 VA TR M A B LR SN R AN AR ) B A TR 4%
Bl RN AR AL SR SR AT AL AR, 2R
HPHE E . SV ORE. IR S5 R Th
J7 VRN — T A e TR A ) e R 7S R B,
J5% T MISCs 73 WA 11 B A1 JBE 30 fi 0% 1 5 B TTTAN TV S AS:
PEER R E IR R . AL R B8 B/ LE EAE
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AVENERE I 2R, I BT i R vh oA R AEAT TR A
Wi MSCsBENS 5 [ VA 5L 3 40 FR AL, R4 e 1R
AR, T HAE AR O OA 5T T MSCs BEW% & 4%
AR SR . AE SO0 9 5 ), MSCs RENS (12 2t 2 iE
S, A9 B B, TR T 9RE BN B R B 3,
N T AR R B 8 X 2H 2R BRI 451477, MSCs 42
AR R, ARG T . BT A SR 40
NKCEH L 50 20 5 22 4 L v A e .

1.2 AFEAZRIFEMSCs ) 2 7

AW T B RS JEN . B AR EMSCs 2
B P 22 e I, (1) 4P AN [F SR IEMSCs 3 1y 2R 15 T 48
0 #5122 7 Nestin, Sox2, CD29, CD44, CD73, CD90A!l
CD105. NI AN R 4 i % 73 -1 (VCAM-1/CD106)
FE A EMSCs it M AH 4 45 &1, IF B2 MSCs & %
G J2 J A A0 S 43 1, A R A MSCs [ 3R ik K
F(68%)3z ey T HA 3 R IR TMSCs; (1) i 4 A0 7
MSCs 3458 58 J1AH AL, ¥ 8 % v 1 i 1 A-B #EMSCs,
B EEMSCs Y A% )1 8% 599 ; (iil) 450 A [F SR JEMSCs 43
b B 118 T 8K, B BEA G i MSCs B g 704k BE
B 358 5 T 5 RN IR 45 MISCs, 10 B 558 A1 AR 25 MSCs 14 1L
& AN M5y Ak B 7738 v T R 07 A0 MSCs; (iv) TE 42
IS PR A A G A T, B BE A G B MSCs I AE H
3 TR AN R A MSCs; (v ) #E A R A 5 T, A
FEMSCs K L PGE2 7K - & a1, H AW 40 i ifin 5> %
41 Jfd (peripheral blood mononuclear cells, PBMCs) & j
TFN-y (5 F s, 573 oh, AWF 78 gt — S5 IR AW 5T
T AN FH ZURIEMS Cs AR I A8 3 28 36 1, 30 e A
B A MSCs 4 1L 8 A v 4 B A0 T I s 0 g J o
PR HIMSCs, H K& B H BEMSCs 7 W 5 5 7K °F- I VEGF,
1 Jifi 2 MSCs 43 ¥4 58 7 7K ‘P HGF f1PGE-2"".

1.3 MSCs ) I AL 7

MSCs#&— /N R iR, % e B &5 ek
YIEE I RE A0 MR LR 2 R 1 — AN EE T ). A
R BL, CD106" MSCs A2 i FMSCs i — A 8
B, 5CD106° MSCsHH L, 1y 1k G 98 1 715 A if &7
AR AR R T, AR R BB /N B i 5 A
TEETE ) B4R, CD106" MSCsRE 41 CD4 Tl B
2 i) 2E R IFN-y, TNF-a, TGF-B%5 %8 i [ 1, [ i i it
CD4" T4 B4 i 5316 9 4 2 #0111 40 B Treg™”. 1M

MSCs ) ) A= 2 e o .

2 )30 5T 2 MY — P i A B

2.1 MSCs K #3697 15 FH B

MSCsIBRBUR R 2, URAT 5 7 H 75 AR SN KBS
1, A7 AR A 7 TR R B IR T H T, MSCs
Fe I R S e 2 1O T4 SR AR, FE RS M B his
Wi~ F RS . S TR A e 32 A
Ui RERPEZIR L L <5 #0841 R4 A6 TT
T2 MSCs R HE IR 7 1E F DL £ 2 DL T4
AT (1) E R RBPRARALL; (i) E 12 oA
[ A ZH A 20 B 2 R (k) 73 2 R AR P, IR
BN, fre BB R (iv) ASBA S ik,
A2 5UR MU HE R,

2.2 MSCslifi JRiR T

J7 M 2 SR B B HEAT 1K T 2 O 11T PR 1 5
2R IR, BHEMSCs 5 A 3G I T4 U L R A iR T
P P AR RS PR DT AL, A SR AR AN S AR A T
E AR A AR B BT, IRE, KB HTMSCs
A 3 I T 240 3 A A 0 i T MR/ R R R A I
YOO AN L P P A WA L, VR YT I R el R AT
A7 55 i H MSCs i I AH 5% A R SONE, 388 I 40 i F
SEM RN AR 2 SR T, BRI DS R AR R R
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D R4 () 78 5T 400 M A A 0 S R R PR

B SR/ P IR R R i i MSCs 5 B BEMS Cs A AL, [A]
FE R 32 38 1T 40 5 Rk 42 A2 AL D BT 20
FOAE F. B IBE A MSCs YR IT — B4 38 F IR 1) &
GuIEREALE B, A AR FR R R S YR KR
BRI, SR I RIEVE o R TR, R A A
AP A PRAS SR IE FR T MSCs X B B 9 PR
i RGN LT BERIE ATR LR AR IR AT VR T AR Y.
JIG AL MSCs i I7 g & 40 i Ty e 7 85 1 2 B0 PR R84
T2 R R Ok e a2 S R R 2R, I
L1375 % 8 ZK P R TR S AT A AL R AR
6L, 5 HF 90 3 T AR 4 MSCs Xof i PR 95 #H 5 14 O i &7
5K T e o B IR G AR, AL BRI o L
11 28 il ),

A, ASHIE 5 2H BRI F I A 8] 78 o1 Al e o7
JHHAE A AN 5 2RI 9 R B 1A I PR 3. MSCs ¥ I
PRI 7E thE 590 [ Py 9 15 78 an K an 5 kAT v Ak
F20174E7 H, clinicaltrial.org M 3 i3 i} B2 FHMSCs FF J&

(I PRI 56 7 601 350, 61 11 A 38 36 v At o 0o v A 11
() 78 J53 T 41 BRI PR 138 A 57 0. 3X 78 43 U6 BHMSCs &
H L [ P e R S P AF 9 700 s, i R I A 3 — 40,
W IR TR Ik R Ak

2.3 5 EdbE BT MSCsI R IR Y 7

H A, 4t 5 4% B e BT i T 408 b 13 Fh
(48K 2 BUMSCsr= i), tn# 1 .

3 MSCsHE k5 16 = v iy B

IS FH B R OR I 1) 4 AT 4 v T B 77 Bk b
B A0 R 4T 7 AL B e v 9 40 A0 A B JER 81 £ £ P
J7E. AR, BT IEAFAE A A ] AR B R 45
W2 L T MSCs H A (e g 18 B A Y
SRE o3 il A A TR SR 1, FE IR BE BRI 0« i IR
Wtz BRI OAEEENRIT P ER T R

#F1 SHRZE#MELTHTHEESES
b o I ] 5% EELEACNGD) Wk R 2y & NS
2009.10 KM ChondroCelect (TiGenix) ERLN S]] W 5% 1 R AR
2009.12 EHE Prochymal N S5 5 DA i P 9RE I) 70 ot 4 GVHD I v &' B j5
2010.07 o MesenchymalPrecursor 4 0 4 2 Bl
(Mesoblast)
Hearticellgram-AMI . _
) & e T4 a0k
2011.07 5 [H (FCB-Pharmicell) A i 1) 78 52 T 40 i P O JULAE BT
Hemacord
. B I 38 M4 i& I & G859
20111 *H (New York Blood Center) 7. . - 440 i 1 R SR
Cartisty _
2012.01 [ arsem LU 7R T AN R AR B
(Medipost Inc.)
Cuepi -
2012.01 5 uepistem {5 4 B 1 6 % T 40 M 5 2 e B R IS
(Anterogen)
I EwN Prochymal J , R YT R B L
" —
201205 Bt =2 (Osiris Therapeutic) R 1) 70 A # ™ H GVHD
i kIR LR E T ’
201207 5 I MultiStem BB R LA PR ICER S U Hurler's
(Athersys Inc.) Syndrome
2015.02 W | Holoclr 1 fo B 4T 0 A 15
(Chiesi Farmaceutici)
2015.06 MR B Stempeusel B R R VR VR A 8] 8 5 40 I 4 P 2 1 B ik 6
TEMCELL"HS - JN P PR Y
2015.09 H (JCR Pharmaceuticals Co.Ltd.) FREAENTHARR TR & T4 iEE 2 %GvHD
2016.12 ey Maci SRu =R ]0) JE 5% T BB B A
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YRR S T 7 ) O B R A, A SR A
BRAETT WIEVIRR . B A B RS A Bl R, {5 AN REE
i) B JR IR B8 A 1) 3k JeE . I PR I I PR BF 9 1) 45 SR 3
SR, KR A3 I MSCs v 5 21 7™ 5 4 S 00 493 1 B2
Jok, B % S5k 2 s ) 0 1 B,

He NI BEMSCs 5 B &, il % 1 MSCs i fil
FIF A B LR (H5 5201210133427X), 4G ST
KB (Rattus norvegicus) M52 T (Leporidae) K1 i 3547,
WA T RAFMRCR. 741, ¥ MSCs i il 71 H T ™
HR AT MRS PR 500 1) 83, AT T RAF R ROR.
R4 RIEAE BRI 2 i SRR E. &
W7 IMSCs 4 ER AL 1 — A8 i B i A2

4 MSCsEEJERETR T H i B

FEANN K T I A0 00 A A L, BT
PRI R, R EF IR E IR, &G LA S
T 0 T B S fe g, A R R 0T BT, (BT
ROFA RN, Herp—AE E R 5 26T R E
HRK. AL LR, BHER - BRI
% WE A AL R V5 T ROIE A T V5. BRI T — et R,

23 3k

URET X AN A 1) A > TR 25 5 AR e, (L E
AT AL, 8 3T B AR BCHE A7 ) R AR HE )i
7 FBL T MSCs B A [ AE #8751 3276 A1 K&
RIABHNIE T NI R XU R, DR AT B2 A 9 3 AR5
7 1 7% 3k DR R4 L 1 3% B PR 400 L f 4 RS S 4,
INAIAR JE MK 2= BT 53 R 18] 78 52 1 40 i fig
SRR RS A LG P2 O SR 1 B AT ORI RE D, B R e
J5R T4 1R /s B PR 0 A A T 259, KK 1
2% AR e L 2R g 1 .

5 w5 RY

I BRI A P2 P2 2 T 9 L9 AR 9E T MSCs
S B T L 3 4N AR R RS U 0 M A7 3 5
2 I I PRI R, 1) 7 53 T 40 ML YA 77 £ 7 W R 9 9
WV B BB AL 4y, KRB IE I B 25 A 46
1) 75 5T 4 L T PR T i SR R AL. 4
SRR RAVERE. P AL G4 4 B IMSCs, H.
ARAELEAS BH R, 2 AR k451 44 MSCs i) 55 15K
U 38— 2 (O 50 B B TR AL MSCs I Tk AL 1 4 T
& R HL A RN 5% B AR T A, AR I B E A SR AL E
ke T A2 I 2 P AR 4.

1

Friedenstein A J, Chailakhyan R K, Gerasimov U V. Bone marrow osteogenic stem cells: in vitro cultivation and transplantation in diffusion
chambers. Cell Tissue Kinet, 1987, 20: 263-272

Chamberlain G, Fox J, Ashton B, et al. Concise review: mesenchymal stem cells: their phenotype, differentiation capacity, immunological
Dominici M, Le Blanc K, Mueller I, et al. Minimal criteria for defining multipotent mesenchymal stromal cells. The international society for
Pittenger M F, Mackay A M, Beck S C, et al. Multilineage potential of adult human mesenchymal stem cells. Science, 1999, 284: 143-147
Fraser J K, Wulur I, Alfonso Z, et al. Fat tissue: an underappreciated source of stem cells for biotechnology. Trends Biotech, 2006, 24: 150-154
LuLL,LiuYJ, Yang S G, et al. Isolation and characterization of human umbilical cord mesenchymal stem cells with hematopoiesis-supportive
Dunavin N, Dias A, Li M, et al. Mesenchymal stromal cells: what is the mechanism in acute graft-versus-host disease? Biomedicines, 2017, 5:

Volarevic V, Gazdic M, Simovic Markovic B, et al. Mesenchymal stem cell-derived factors: immuno-modulatory effects and therapeutic poten-

Agmasheh S, Shamsasanjan K, Akbarzadehlaleh P, et al. Effects of mesenchymal stem cell derivatives on hematopoiesis and hematopoietic stem

2
features, and potential for homing. Stem Cells, 2007, 25: 2739-2749
3
cellular therapy position statement. Cytotherapy, 2006, 8: 315-317
4
5
function and other potentials. Haematologica, 2006, 91: 1017-1026
7
39
8
tial. Biofactors, 2017, 43: 633-644
9
cells. Adv Pharm Bull, 2017, 7: 165-177
10

11

Liang L, Li Z, Ma T, et al. Transplantation of human placenta-derived mesenchymal stem cells alleviates critical limb ischemia in diabetic nude
rats. Cell Transplant, 2017, 26: 45-61

Lou G, Chen Z, Zheng M, et al. Mesenchymal stem cell-derived exosomes as a new therapeutic strategy for liver diseases. Exp Mol Med, 2017,
49: €346

1407


https://doi.org/10.1634/stemcells.2007-0197
https://doi.org/10.1080/14653240600855905
https://doi.org/10.1126/science.284.5411.143
https://doi.org/10.1016/j.tibtech.2006.01.010
https://doi.org/10.3390/biomedicines5030039
https://doi.org/10.1002/biof.1374
https://doi.org/10.15171/apb.2017.021
https://doi.org/10.3727/096368916X692726
https://doi.org/10.1038/emm.2017.63

G R4 () 78T 40 M A R A

i R 15

20

21

22

23

24
25

26

27

28

29

30
31

32

33

34

35

36

37

1408

Borger V, Bremer M, Ferrer-Tur R, et al. Mesenchymal stem/stromal cell-derived extracellular vesicles and their potential as novel immunomod-
ulatory therapeutic agents. Int J Mol Sci, 2017, 18: 1450

Nassar W, El-Ansary M, Sabry D, et al. Umbilical cord mesenchymal stem cells derived extracellular vesicles can safely ameliorate the progres-
sion of chronic kidney diseases. Biomater Res, 2016, 20: 21

TR, BE K. 8 FE T AN S R T R T B . R ERL e AR dr R, 2016, 46: 799-808

Simmons P J, Masinovsky B, Longenecker B M, et al. Vascular cell adhesion molecule-1 expressed by bone marrow stromal cells mediates the
binding of hematopoietic progenitor cells. Blood, 1992, 80: 388-395

Ren G, Zhao X, Zhang L, et al. Inflammatory cytokine-induced intercellular adhesion molecule-1 and vascular cell adhesion molecule-1 in
mesenchymal stem cells are critical for immunosuppression. J Immunol, 2010, 184: 2321-2328

Han Z C, Du W J, Han Z B, et al. New insights into the heterogeneity and functional diversity of human mesenchymal stem cells. BME, 2017,
28: S29-S45

Du W J, Chi Y, Yang Z X, et al. Heterogeneity of proangiogenic features in mesenchymal stem cells derived from bone marrow, adipose tissue,
umbilical cord, and placenta. Stem Cell Res Ther, 2016, 7: 163

Du W, Li X, Chi Y, et al. VCAM-1" placenta chorionic villi-derived mesenchymal stem cells display potent pro-angiogenic activity. Stem Cell
Res Ther, 2016, 7: 49

Yang Z X,HanZ B, Ji Y R, et al. CD106 identifies a subpopulation of mesenchymal stem cells with unique immunomodulatory properties. PLoS
ONE, 2013, 8: €59354

DiGirolamo C M, Stokes D, Colter D, et al. Propagation and senescence of human marrow stromal cells in culture: a simple colony-forming
assay identifies samples with the greatest potential to propagate and differentiate. Br J Haematol, 1999, 107: 275-281

Roushandeh A M, Bahadori M, Roudkenar M H. Mesenchymal stem cell-based therapy as a new horizon for kidney injuries. Archiv Med Res,
2017, 48: 133-146

Contreras-Kallens P, Terraza C, Oyarce K, et al. Mesenchymal stem cells and their immunosuppressive role in transplantation tolerance. Ann
NY Acad Sci, 2017, in press doi: 10.1111/nyas.13364

Qu J, Zhang H. Roles of mesenchymal stem cells in spinal cord injury. Stem Cells Int, 2017, 2017: 1-12

Franceschetti T, De Bari C. The potential role of adult stem cells in the management of the rheumatic diseases. Ther Adv Musculoskeletal Dis,
2017, 9: 165-179

Sharma R R, Pollock K, Hubel A, et al. Mesenchymal stem or stromal cells: a review of clinical applications and manufacturing practices.
Transfusion, 2014, 54: 1418-1437

Liu Z, Zhang Y, Xiao H, et al. Cotransplantation of bone marrow-derived mesenchymal stem cells in haploidentical hematopoietic stem cell
transplantation in patients with severe aplastic anemia: an interim summary for a multicenter phase II trial results. Bone Marrow Transplant,
2017, 52: 704-710

WuY, Wang Z, Cao Y, et al. Cotransplantation of haploidentical hematopoietic and umbilical cord mesenchymal stem cells with a myeloablative
regimen for refractory/relapsed hematologic malignancy. Ann Hematol, 2013, 92: 1675-1684

Wu Y, Cao Y, Li X, et al. Cotransplantation of haploidentical hematopoietic and umbilical cord mesenchymal stem cells for severe aplastic
anemia: successful engraftment and mild GVHD. Stem Cell Res, 2014, 12: 132-138

JBUEE, 5K 4R 55, 2 T, ST A S0 T AR MRS VR T VA M R G AT — 1. o A IR 24 2% 75, 2009, 13: 208209

Phillips C D, Wongsaisri P, Htut T, et al. Purified umbilical cord derived mesenchymal stem cell treatment in a case of systemic lupus erythe-
matosus. Clin Trans Med, 2017, 6: 31

Jiang R, Han Z, Zhuo G, et al. Transplantation of placenta-derived mesenchymal stem cells in type 2 diabetes: a pilot study. Front Med, 2011, 5:
94-100

Van Linthout S, Hamdani N, Miteva K, et al. Placenta-derived adherent stromal cells improve diabetes mellitus-associated left ventricular diastolic
performance. Stem Cells Transl Med, 2017, in press doi: 10.1002/sctm.17-0130

Falanga V, Iwamoto S, Chartier M, et al. Autologous bone marrow-derived cultured mesenchymal stem cells delivered in a fibrin spray accelerate
healing in murine and human cutaneous wounds. Tissue Eng, 2007, 13: 1299-1312

Rasulov M F, Vasil’chenkov A V, Onishchenko N A, et al. First experience in the use of bone marrow mesenchymal stem cells for the treatment
of a patient with deep skin burns. Bull Exp Biol Med, 2005, 139: 141-144

Ravari H, Hamidi-Almadari D, Salimifar M, et al. Treatment of non-healing wounds with autologous bone marrow cells, platelets, fibrin glue
and collagen matrix. Cytotherapy, 2011, 13: 705-711

Vojtassak J, Danisovic L, Kubes M, et al. Autologous biograft and mesenchymal stem cells in treatment of the diabetic foot. Neuro Endocrinol


https://doi.org/10.3390/ijms18071450
https://doi.org/10.1186/s40824-016-0068-0
https://doi.org/10.4049/jimmunol.0902023
https://doi.org/10.3233/BME-171622
https://doi.org/10.1186/s13287-016-0418-9
https://doi.org/10.1186/s13287-016-0297-0
https://doi.org/10.1186/s13287-016-0297-0
https://doi.org/10.1371/journal.pone.0059354
https://doi.org/10.1371/journal.pone.0059354
https://doi.org/10.1046/j.1365-2141.1999.01715.x
https://doi.org/10.1016/j.arcmed.2017.03.007
https://doi.org/10.1111/nyas.13364
https://doi.org/10.1111/nyas.13364
https://doi.org/10.1155/2017/5251313
https://doi.org/10.1177/1759720X17704639
https://doi.org/10.1111/trf.12421
https://doi.org/10.1038/bmt.2016.347
https://doi.org/10.1007/s00277-013-1831-0
https://doi.org/10.1016/j.scr.2013.10.001
https://doi.org/10.1186/s40169-017-0161-6
https://doi.org/10.1007/s11684-011-0116-z
https://doi.org/10.1002/sctm.17-0130
https://doi.org/10.1089/ten.2006.0278
https://doi.org/10.1007/s10517-005-0232-3
https://doi.org/10.3109/14653249.2011.553594

HE R Edr Rl 20174 478 128

38

39

40

41

Lett, 2006, 27: 134-137

Benderitter M, Gourmelon P, Bey E, et al. New emerging concepts in the medical management of local radiation injury. Health Phys, 2010, 98:
851-857

Gore L, DeGregori J, Porter C C. Targeting developmental pathways in children with cancer: what price success? Lancet Oncol, 2013, 14:
e70—78

Moradian Tehrani R, Verdi J, Noureddini M, et al. Mesenchymal stem cells: A new platform for targeting suicide genes in cancer. J Cell Physiol,
2017, in press doi: 10.1002/jcp.26094

Liu L, Zhang S X, Liao W, et al. Mechanoresponsive stem cells to target cancer metastases through biophysical cues. Sci Transl Med, 2017, 9:
eaan2966

1409


https://doi.org/10.1097/HP.0b013e3181c9f79a
https://doi.org/10.1016/S1470-2045(12)70530-2
https://doi.org/10.1002/jcp.26094
https://doi.org/10.1126/scitranslmed.aan2966

	间充质干细胞的生物学特性及临床应用
	1 MSCs的生物学特性
	1.1 MSCs的生物学功能
	1.2 不同组织来源MSCs的差异
	1.3 MSCs的功能亚群

	2 间充质干细胞的一般临床应用
	2.1 MSCs发挥治疗作用的机制
	2.2 MSCs临床试验
	2.3 世界上批准上市的MSCs临床治疗产品

	3 MSCs在皮肤损伤修复中的应用
	4 MSCs在癌症治疗中的应用
	5 结论与展望
	参考文献

