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Abstract: Bone marrow mesenchymal stem cells (BMSCs) are mainly found in the bone marrow and have multi—

differentiation and proliferation potential. They closely correlate with tumors. In addition to their tumor

tropism, they can also affect tumor cell growth and proliferation, migration and metastasis, and angiogenesis.

They play an important role in the regulation and development of tumors. At the same time, more and more

attention has been paid to the application of BMSCs in tumor gene therapy and immunotherapy, providing

novel ideas for cancer therapy. Herein, effects of BMSCs on tumorigenesis and development, as well as their

applications in tumor therapy, are reviewed.

Key words: bone marrow mesenchymal stem cells (BMSCs); tumor tropism; tumor microenvironment; tumor

gene therapy; tumor immunotherapy

‘B 818 78 5T (bone marrow mesenchymal
stem cells, BMSCs)j&: M\ B #3857 T2 iy P By,
T HIRZER, BA M EERER AN 1R
THOL T, BMSCs £E3E ML fAFA5E 25l it 241 ffd S
HURZML 4 58 oA S SRR, 62 53 m
JIT R (4 1E 5% P 25 AT (1 K i R E S, BM—

Wfm BHA: 2019-06-03; & B HEA: 2019-07-27

(Life Science Research, 2020, 24(2): 147~152)

SCs BYZ 10 AL VR RE S ) Pk, ol =2 7 e e 4 A=
R SRR B AEAS R, BEnT AR N e
(peZRs Rl Sl U i S A
SCAT L BGE MR AR S5, A0 i e A R o il
& IR YA T 0 R S T I B H R R,
BMSCs 7 11 2 FE AR 7 FH A 6 7 20l 2 14

EE&TR: F5 AARAIE 4 1 H (81260653); 174 H BE 25 K= % Wi H (2014ZR021)
PEZE A B ALE (1993— ), &, LV BN, M- LAHoT A " BAEMER: M H(1979— ), B, WHFE A, WL, VLI h R 2 R Rl Bz,
TN F AN A Y205, Tel: 0791-87142859, E-mail: Shanggh107@126.com,



mailto:Shanggb107@126.com

148 oA B

2020 4E

JIAT A= A 25 S, FERRE AT R HLAL H TR
1, IR DU TN FL A BRI T R, (EA
FRELRE N BE— BT

1 BMSCs HAEMF4514%

BMSCs B4 W2# 45 vk EZnT LUEHY LR
PUsic B 56, BMSCs J2 HA Z 14k g se iy 141
Moo BT, EHNSME S T/ LCRE RFA
P B ) T 5T T A R, 7RG 3l S5 PR IR T H
CIN7 R S e C=d|) NR = D= 2 i A
FZAE AN OO UE AL i 200 B A Ao 2 200 i 55 2
HAMEP, HYK, BMSCs &5 3RS E4%, H
BARIMEFEIEEEY, 55—, BMSCs il A FKiA
ol AR IR R T Ik B 40 B 1) PR Rk g J
gl HAgge R A BHPERGE =24 CD13.CD29,
CD44 .CD73.CD90.CD105 F1 CD133, FAYEFRL E
%45 CD14.CD19.CD34.CD45.CD11b 1 CD794%7,
S0, TEREE B RS TT, BMSCs A )i k8
e mafiE ., AR, BHE)E 1 BMSCs
AL G ER AL B shita b B, FEMR e,
BMSCs 3% FlvEEPE IR SR A HE, Sonabend %51 ¥R
WESE T BMSCs FOM s Pk JEAMNEMER B8
(=15 it w1 R E AN U EZY W it N R N D = ol D
5251 BMSCs [ Iigg ZH 2L )%

2 BMSCs 3R &R £ & BB

BMSCs X it (108 ) P48 10 2 43 A 76
PNl 2 RS AR AT RE A 21 2 K i A R Y BM-
SCs X R AT )12 () 2 iR RS RE 11, H R
Je9e s rva) P ) ELAAATL R o A S 4 B B . BMSCs %)
RIS S R 438 3 R 1) 4 e A=
K, 2) MR AR 8, 3) xR AR
AR R RA e, vRB e dEER, 1
AT RESE IR
2.1 BMSCs XihhE4A BRI 2

AHIEHFST 22 B BMSCs BEI 5 i 20 Jifd 1) 311
MANZZERE 1. — 7 Hl, TEMfiEE -h BMSCs R/
bR WU 2T 45 200 M 2 5 Ml (B) I i T i o5 —
1A, BMSCs ] LA 38 el 2 491 it 2 2 A A1 40 A i
TR AR T Il 96 A0 P 2 BB, X HE AU A, AE
BMSCs 1 iy 41 f 9 AR SR A 455 7% sl A 9 1 45
SEEGH, 24 BMSCs 4HAE T A7 Ho 158 s, S5 3
G Z (R Bl AR R R E R . 52,
Tian S5 FSE B\ B8] 70 07 T 40 AT LA )

98 A AR AS49 FYNE SR AR 28, fol il oo 2 45
T G, IF AT EARA NS AR AN T it
Fiok, BMSCs X s s 4 M A/ P 18 R RE 18, X Al
AHENES SRR R R EA —E K FR
2.2 BMSCs IfIAHELR R

BMSCs X /& % 7% 1 AR JH-J8 (0 400 1 4 T R AT
BFRCPE . AHOCHFFE R, BMSCs X =% #51 re
TS YRR T BRRE RS S O 2 3 Jel A 2
IRcfE, (H2 BE A I R A9 SE S, X Fh A0 SR 2 A
FIr s

BMSCs X% 7% 1 AR JH-Jo 14 400 1 4 1 -5 e
TR JA TP AHSE . I BT BMSCs XA
RS RE R AN (MHCCOT-L) A K A 2, A
BRI BMSCs 1 il 5 % 7% AH 5C DX 5 Wil 28 1
(bone salivary protein, BSP) .5 #F & F (osteopontin,
OPN) Fll#& 45 % (integrina V ) (I R K HE T T2
BT, ML T-AISCE F caspase 3 1 Bax B2k M)
LI R R, [T T Bel-2 YRIL
LR X I BMSCs RENSE 1R 55 LA
KPR~ AL YA T AH G R A JE T AR G R Y R
I8, RSN I A= R AR £ F

JHF 98 2 e L DL A v AR MR, E A, T
FERYT RIS B 2 T ARYIER, HEX T4
REFEAT T ARUIER DL AR GRS AR A, W
FEEAFHIARYT Ik, BMSCs W F IR iR Y7
AP AT, WAERAT 56 BMSCs 1RYT IR A 7T
B Z - AWFTERI] BMSCs i 1 T K U
FrlkiES R, AT LA mRNA K28 1 Bk SF %
B JTHRR AL ARSI, BRAR, IR e v REAS 23 fef
JH-A S8 A B IE HOIRAS, B2, IX AR 7 4]
AR TR VIR AR BB S T 5 —Fhyy
FBt. HILESK, B BMSCs 598 2 A1 1E
B, X s RIGY T T SR B AARA 3
2.3 BMSCs Rit BEA R

AEFEINN, BN T T A R A
ALY 2 —1521 ) Houghton 5P/ 57 & #1 BMSCs
TEHT IR BERE RS HE 1] 1T F5 22 B R SZ 1007
S 5WEE, (H)5H BMSCs (5 k3 A= 2l
ARFCA A PRI, 10 0 AR B AL s b, DT
TERUE bR

BMSCs REME7F B AL A0 AR 4G . P 5EdeiE,
BMSCs 1] PLifiid SDF-1a/CXCR4 (stromal cell-de—
rived factor—1a/C—X-C chemokine receptor type 4)—
PI3K (phosphatidylinositol 3—kinase)/Akt 15 518 5,
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fEE KATO-TI 5 & 4 iig CD133 mRNA &K,
Pem GG RE ) . RZBFERERE T, TT AT
Jifv e 245 4 f U, TR) Bt R A b R — 1) 72
A (epithelial mesenchymal transition, EMT)HH 3¢
K B3R BMSCs RefEfEE SGC7901 & 4
M A, EARYE FABLHI AT REPE e 2 5 vl s
TUEREE RGBT A AT M, RILH BMSCs figi
A2 i P A P LA 30 240 B DT -4 5 e 240 i
WL RE I, Ak, A FFETE 1, BMSCs {2 H
P R AT BE 5 LA W i AR IR P A Y miR -
15b . miR-16 5 X5, DL {5 B3R, DL BMSCs 41
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3.1 BMSCs FEREZH AR K RYE A
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1 (stromal cell-derived factor—1, SDF-1), B5% i
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Table 1 Effects of BMSCs on tumors such as esophageal cancer and colorectal cancer

Tumor

The role of BMSCs

References

Esophageal cancer
Colorectal cancer
Breast cancer
Melanoma Promoting the growth of melanoma cells
Glioma Promoting the growth of glioma US7TMG cells
Prostate cancer
Osteosarcoma
Pancreatic cancer Promoting growth of pancreatic cancer cells

Kaposi’s sarcoma

Inhibiting Eca—109 cell proliferation in esophageal cancer
Promoting tumor progression by interacting with colorectal cancer cells via CCL3/4/5-CCRS axis

Promoting invasion and metastasis of breast cancer cells

Promoting angiogenesis through NRF2-HIF-1a pathway and promoting prostate cancer cell growth

Promoting migration and growth of osteosarcoma cells via IL-6/STAT3 signaling pathway

Inhibiting proliferation of Kaposi’s sarcoma cells

Kucerova et al®
Nishikawa et al®
Karnoub et al™
Djouad et al®"
Fukushima et al®
Yang et al™

Tu et al

Zhan et al™®

Bruno et al®
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AR 200 L 1 A9 200 L 55 e 200 5% P 200 )
HAR G148, P A= (KM 555k, BMSCs 1T AT
e, TS IR AN LAY S B RE ), (AR TROE
JSGEL, RIS HE AT, X AT REAT Wit 3 BEARDC
3.2 BMSCs FERE I E 4 AL PRI E A

H Hiy BMSCs 520l 83 1L A Bl 0 L s A
TR . MU IRE, Bk i 42U
BMSCs ] AR LA A K2 AL Jievdid R O 41
AEZANM SR AU, T DL R I AE A A s[RI,
IR 240 I B 43 DA A B PR, ok 55 43 A T T
AL A BMSCs, AT AR R A i A5 A £ B
CA B R, BMSCs 73 WA Y ML/ MR AR 4
“F(platelet—derived growth factor, PDGF)  il.£F 4E4H
Jitd 4= 4 [A - (fibroblast growth factor, FGF) 2Bt &
FRFE F 61 (cysteine-rich protein 61, Cyr61).SDF-1
SETE IR A A8 A b R A% T AR HEVE T

BMSCs X JIed M4 A= iU 45, n] RS Je 2
FME S FAE RS . Menge S5 E BMSCs i 1
Y N LA P9 B 2 1B R 1 (VE —cad -
herin/B—catenin) % 18 F# 2K 520 145 A K2 4 38 15
PEFNERE, DT PN Bz 200 448 5 A0 g 1 5
MR AW R B ] AKT 15538 %,
BMSCs ] DA 5 G PYIRE I 4 A A Jie
3.3 BMSCs 5pEREER

WFFE S, AT A N A SRR TR
355 SNIREEGLIEIN L) R Fe s 245 25 2 AiE #E BMSCs
TR R, RefL I 4 ML i i #%; 15 BM-
SCs MR HIANHLHRESAE b 5~ M2 i BM-
SCs ILREHYIHZR, REFI i Ao 240 ML ) ST RS

R AR, BMSCs BE A28 41 i A0 5
RV, JFAE—E AR A (2 ke 20 L R A 4
RS BRILZ AL, BMSCs A RAsE S50 CCLS 7
il e 22 Bk 5 AL Bt (prolyl hydroxylase, PHD)FE 1%, M
e dEE A 15 S ] F 2« (hypoxia—inducible factor
20, HIF-2a) 3%, 20 AR-HSP90 (androgen recep—
tor—heat shock protein 90)FH ELVE 3G 5H, #Iii] AR
RGN S O, e 2 i 47 o8 A i P
B, FEFUBEANIL Y BMSCs JLH BRI, BM-
SCs REfE #Hm A0 ML A IEH%, X —id FeJ2 i BM
SCs 43 e Ak AE K [l - (transforming growth
factor-B, TGF-B) .Rho A (Rho—associated ki-
nase, ROCK) . % §ft B % [ (focal adhesion kinase,
FAK)FI1JE i 4 J& 25 M1 i (matrix metalloproteinase,
MMP)/- S, 5347 B 45 HY BMSCs 72 ¢ B

TER R A R o o 4 s 2 P il — 1/ P Pl
A2 K -1 (matrix metalloprotease—1/protease—acti—
vated receptor—1, MMP—-1/PAR-1)41F-f41%,

Zi LBk, BMSCs X JMUR 4 AR 1 R
T RS RE I RS2 MRS K B T AR S AE R - i
TR S S A R, DT XS A ] s 4
Jre B L S BGE I HIVE ] - BAR BMSCs X Ry
YEFABL IF R 4 a8 5, (E40 20 WS R .3
BMSCs & M8 J7 T A I H ) W 74K

4 BMSCs 7EE &7 PRI F

4.1 BMSCs 7EMEE FR T R F

i T BMSCs HA 455 kI 45 5 #5597 Ak
FEIFE Ty SN IR LR A YK e 3k Mg )
PEEE R HON, FF L BMSCs 78 i KRG 97
RS T R G 2 SRR 5 o I JLATE: BMSCs 7ERRE
FEPIIGYT o B0 R AR BES, AR A
of FHE A B st 1A & 12 (IL-12) % A BMSCs
R BB IS Y BMSCs RESI 1] 510 598 20 it 1)
W5, I HAEUEIN S A JAT o Zhang SF59
1B H Apoptin FEME M ) BMSCs M H 4% 1R 85 57
FEYYRE RS AN HepG2 AYIGFE, X 4 T
o T AR PR HE TR B .
4.2 BMSCs ZERNE R Z AT R A F

BMSCs HA G2 dd 15 VEH . BF5E &K B BMSCs
A USR] T 40 M (T lymphocyte) 138 58 Fl 5 1k B
il (bursa dependent lymphocyte) 3% AL FIFTAR 43
W NK 41l (natural killer cell) (476 4k LK A4 24K
YA A AL FNARIESSST, A S ST IESE BMSCs i
1403 PD-1/PD-L1 (programmed cell death—1/pro—
grammed cell death—ligand 1)i&4EH T 4 it 6% N7
PERAE HE L & M IR (multiple myeloma, MM) )
YHMIIESE; S — 0 PR N SEBIESE, PD-L1 i
ALY 55 BMSCs #5519 MM A: K RAE =1 DL &
Th1/Th2 F1 Th17/Treg J A, 55 4h, HAth BMSCs
A S G2 181 240 DR~ o A ) s EL AT B P
WM. filhn: BMSCs H#afkIRF CX3CL1 (chemo-
kine C—X3—-C—motif ligand 1)BEM il 2 € 2598 114 fii
R, SRR PR /N AT 0, BT, BMSCs 194
SEV T DI RE U T IR e iny it . A b
EHRIE, Fik IL-12 () BMSCs 7 38 2 00 4 ffl 75
P T B 200 BT N 200 5 P 1) i i, o
il R LR R A e A%, (L i
AR T,
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25 L Frik, BMSCs FlIE B9 ¢ RS LR H 4%
BMSCs 5 52 Wil e 61 LA A AE ISR, 52 M)
JhIRE & A R s T R A S RE AR BMSCs,
A R F R 2 B B & SR R I S
5 BMSCs 2 [B] 1) 2% 22 HoA P IR 2 1, r
PLARART A5 3R] BMSCs S VA YT I 5 (a5 3%
1B e BLANA- BMSCs FU g 22 ] (i AH B AR
FAMLTIA A B 58 A B BH, kT35 AR AR, L
FR P AR AR AR O, Ry I 5 Bl i
PR R
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