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Effect and Mechanism of Chinese Medicine Combined with

Bone Marrow Mesenchymal Stem Cells in Treatment of Ischemic Stroke: A Review
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(Henan University of Chinese Medicine, Zhengzhou 450046, China)

[Abstract] Stroke is one of the major diseases threatening human health, with ischemic stroke accounting
for about 70%. Ischemic stroke is characterized by complex pathological mechanism and high incidence,
mobility and mortality. At present, the effective clinical treatment measures for ischemic stroke are limited, and
it is urgent to develop new and effective treatment measures to improve the prognosis of patients. In recent years,
bone marrow mesenchymal stem cells (BMSCs) transplantation has shown great therapeutic potential for a
variety of diseases, including ischemic stroke, and has become a new research hotspot. However, due to the low
homing and survival rate of BMSCs in human body after transplantation, their clinical effect on ischemic stroke
needs to be further improved. With the characteristics of multi-components, multi-channels and multi-targets,
Chinese medicine displays desirable curative effect on ischemic stroke, which has been widely concerned. Both
Chinese medicine and BMSCs transplantation have good overall brain protection, and their combined effect on
ischemic stroke is significantly better than that of single application. The mechanisms include improving the

transplantation efficiency of BMSCs, promoting angiogenesis, enhancing neuroplasticity, ameliorating
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neuroinflammation, enhancing neuroprotection, and regulating the blood-brain barrier and exosomes. The
combination of Chinese medicine and modern cutting-edge cell therapy reflects the advantages of integrative

medicine, providing a new model and idea for preventing and treating ischemic stroke and improving the

efficacy of BMSCs transplantation.
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R AIF 52 f5c 22 1) 1) 70 005 1 48 i S8, {H i F BMSCs #%
H 5 U5 B 3R AL AR S AIK B o e Re ) 22, LA i i
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K1 PHEERMSEES BMSCs 34 77 G M ik 2= B 4 B HLE
Table 1

Mechanism of effective components of traditional Chinese medicine combined with BMSCs in treating ischemic stroke

AT ROy YEHIBLE 2 HAE

FFZ0 1 fi #f BDNF 3k ; 3 il Nogo-A Fl NgR % ik i 3k o 28 P A

JIE {3 SDF-1 ,CXCR4 ,VEGF .BDNF fll Bcl-2 J¢ H: {23 BMSCs IH & i BMSCs J8 1= A2 #F 1l 8 57 A= K%
mRNA ik ; # Bax &I mRNA % ik 28 TR A0 2 200 B 1

Bk A 2 h M TNF-o . IL-18 1 TL-6 3 1% 2 BMSCs [i] #ft 28 40 g 53 Ak | A3 A 28 S AE

R i 1k VEGF \BDNF Hl Bel-2 % ik AR S8 o 28 e 2 AN 2 T AT R 2 Al R T

A AR K {23 HIF-1a fl VEGF 3k A 3 i A5 B A=

KRN TR £ NSE .GFAP J Nestin % ik A2 #E BMSCs [in] 4t £ 4 g 431k

ANZBAT Rg, {2 E Bel-2 %35 ; M il Bax &1k {23 BMSCs 71 0 il 4 22 48 it 94 7=

PRI {2 E Bel-2 %35 ; M il Bax #ll Caspase3 % ik M BMSCs J4 1

EQEE3: 87 {23 Ang-1.Tie-2 2 VEGF-A £ ik R 145 8 A

wERATIV {3 SDF-1.VEGF il Bel-2 2235 ; 1 i Bax Fl {2 2 BMSCs T 5L B i 38 87 A= 300 i b 245 40 e o 1
Caspase-3 Fik

Boy L2 A £ 1k SDF-1,CXCR4 1 BMP2/4 1% ; 4l il Notch-1. {2 f BMSCs 7 81 I #fi 28 ./

Hes1 il Hes5 £ ik
W BRI 4H K & IE T 22K BE {2 F VEGF il BDNF %3k
HCH AL =L B 21 {¢JF BDNF .GDNF Ang-1 Il TGF-8, % ik

it 8 AR 2R R 2 A
it 2t BMSCs I S5 7 1% 16 4t 22 240 23 fb A i A7 0 2

F2 HHEHRFHABE BMSCs A J7 R 00 1% 5 2= B AL

Table 2 Mechanism of Chinese medicinal compound and proprietary Chinese medicine combined with BMSCs in treating ischemic stroke

gl R 2 FE L 25 AT
R TE S {23 GFAP \NSE % ik {2 BMSCs [1] #il1 22 41 i 431k
PRRARE: N[ {23/ Bel-2 mRNA Fl GAP-43 mRNA 73k 0038 o 2 0 R T R 5%
ity
i A ke fie i VEGF il BDNF 3k 030 e 2 4 B R T
i ik 3 {2k NSE .GDNF FII NGF £ 1k ; #ll ] LN B ColIV [ fif# A 3 i BB A L5 o AL K
é*ﬁii
ki ik 15 {2k NSE #il VEGF % ik H oAl 2 AR R I I A R A
FhBH A F {2 ¥k NSE .GFAP .GAP-43 .bFGF } H: mRNA ,Occludin.Claudin . JAM-A .ZO-1 # VEGF  {i #F BMSCs [ii] ¥l 25 40l i 43 1k, .
Feik ;W FVIL .MMP-2 MMP-9 Fl AQP4 3k ; JE#2 SN A4 A2 F AN A b miR-126 126 (i 3F ol 20 - A R0 o 487 A= 98
i i miR-221 Fl miR-222 £ ik L B
FLHE BB fi¢ #t NGF .GDNF .GAP-43 \NF-200,Occludin X H: mRNA FI Claudin-5 &% H: mRNA % i 3 BMSCs A 51 K% [i7] #ii 25 4
% ;3 MAG \Nogo-A .VCAM-1 mRNA .integrina4 mRNA .P-gp Fll AQP4 ik JitL 43 Ak AR 3 Al 28 T A R Y I g
Jit i
5 AL {2 ¥k SDF-1.CXCR4 . PI3K/Akt.eNOS . VEGF fl CD31 %k {23 BMSCs JH 58 30l 4o 2841
MR T A i A R
FNE AL B E B ) {2 2E IL-10 . VEGF \bFGF Il SDF-1 235 ; #fl miRNA-124a Fl TNF-a 33k fR U BMSCs 17 1 FlIfiL 3 #7 A4
E1Ep;) JE 5 S I A AL BE TGF-B. Arg-1.1L-13 . Sema3G . PlexinA4 . PSD-95 Nrp2 SYN .p-PI3K . 3 M £ 4k e o b 28 2 |

p-Akt.p-mTOR .p-p7086K Fl VEGF %3k ; # il TNF-a.iNOS .IL-15.1L-6 mRNA £ ik

% f 2 Al 2 A4 00 A B 2

B WG L S PAL B RN TR KSR T A
BMSCs {5 1 2 g 41 3 B AL 451 0 v 24 AT LA [) i

{2 7E BMSCs Bt J 19 88 A7 16 K958 5 4046, i B Al
DA Bl 4R T Ak B A LR b i — 45 B 5 BMSCs (1997
B AEARSR BT LI e TE Z b 2 7 I Al 3 5 SR 0 1Y
Rl b — 2 158 BMSCs B A SR A B 5% .

VEGF Fll Ang 42 1 25 1 & BMSCs #% At 12 i ik

I A v fE LA R AR T 5 L B Tfﬁ VEGF
Ml Ang [y 3k, v 25 BX & BMSCs & 7] 38 i {2 i
BMSCsD?JV\]EZ?EE@%@C%H@@BDNF\bFGF\HIF-
la A F avB3 K TGF-B K, 15 1 4 37 4k, X 1A
LT 25 5 BMSCs B A T 1k 2 3R 42 2 48 A AR
B H HUA D RO 58 v R A i IR T Y LR R

i 0E 1t 5 A AL BIE T AN B TR R OR G Bk —
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AR R AN M R - 22 ) (4 6 2 BT b e ) 3 I ) A

T 251G BMSCs B8 32 23 o {2 1F ph 2208 3R
T T GAP-43 F 3k 1 pf 2 ] 9 M . #5421 4 48
X JE [l {2 J5 ) BMISCs AN 58 43 Ak hy Jl 2 pift 28 o0 3%
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BrdU 5 ic 1% H . gh P05 0 K A 4 48 Tehn e 9 1 Js)
BIPE 25 ) 380, A A4 3IE 45 JC 75 UE 3 A 2826 s P TR
PE AR P 200 T DURE G B R A 4 RGO R
PEFIN R (9 AF 52 g A 26 BEAT Bt 28 06 1 R 47 A0
A6 A2 41 il Ao 2 240 6 O T ORI R S 2 fh 7 A 4 ) | of
NEMZIT L,

A S Ak R 5 DL E SR O AUk R A
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VCAM-1 mRNA ¥ Integrina4 mRNA 2 ik 2035 #f 42
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¥ ¥ BDNF , VEGF ,bFGF , Bcl-2 , Bax , Caspase-3 )
SDF-1/CXCR4/PI3K/Akt/eNOS 155 5 %h 411 i #ft 22 24
ML T o FEX AR R NS 1Y, R Ok T BN A 1 7
PE IR R L A0 RO T RN R 2 58 1 25 E 5ROk
HE— 48 7R th 251 5 BMSCs B M 1Y #ill 24 97 1

H 2 B G BMSCs B8 A1 AT o] filj 20 21 5 % 3% 45
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MMPs ., AQP4 J¢ P-gp 3 ik , I 45 1ML fixi B b 38 i85 P
R N (R I 1l T v o W R I ]
BMSCs I 5 K v 2545 %0 o3 i A G20 80k #EAE
R i ) T B R — D R AY . A AR R H R R I
AT B I B IS RO, Th 25 B BMSCs-Exo AR T
B4l BMSCs-Exo 1 DL o o035 il 28 ARE (1 3 pf 28
AT K AR Il AR A E — 2D AR i i PR A P S
M fEkE  HHRRREE RS, FEEL
14 BF 5% K 48 7 HL AL

H AT i JE T 25 165 BMSCs 7 #8514 7 Sk 1 1 26
PRI RIRE LAt S % . LEVY &/ 1710
39 i PR 2 36 8 Y TE B B K T S S i K] BMSCs
S A AT U BT TR 15 A P R RO
AIREE A — A~ 5 BMSCsiRYT A &, LA, 7255 — B
B Ik R S R Bl R R BMSCs i n H R A2 16 15 B fig
FIVE4r FINTHSS P43 i 3% B0 . WANG Z6E 42
i — S AL Ak B )5 3R & M il 9% (DEACMP) [ % B
ML %2 BMSCs B M Bk & T ZE R K L 570 BMSCs #
A FR = R A6 97 3 FlOa T A T R LR, T A Y
15 R T 5 %8 A2 B8 BMSCs 1 A ik 99 IR s A1 23 5
ik, % BIEIF 1.3.6 4 H i, BMSCs B L Bk & T 3
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