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Abstract:
Endothelial dysfunction is currently considered to be one of the most important steps in the initiation of atherosclerosis. In

Atherosclerosis is an inflammatory disease. However, its ectiology has not been yet fully elucidated.

addition, vascular smooth muscle cells, which are the main cellular component of de novo and in-stent restenosis lesions,
play an important role in the development of atherosclerosis. Promoting the regeneration of endothelial cells and inhibiting
the proliferation of smooth muscle cells are pivotal for the prevention and treatment of vascular injury. Recently, some
studies have demonstrated that mesenchymal stem cells can home to the site of injury and differentiate into endothelial cells
to repair damaged blood vessels. On the contrary, other researches have revealed that mesenchymal stem cells can
differentiate into vascular smooth muscle cells that are involved in the development of restenosis. Here, we review the
fundamental researches of mesenchymal stem cell therapy for atherosclerosis and address the perspectives of mesenchymal

stem cells in atherosclerosis treatment.

Keywords: atherosclerosis, mesenchymal stem cells, endothelial cells, smooth muscle cells
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F 1 MSCs AT Bk AERE (LA TT B BRI R
Table 1 Fundamental researches of mesenchymal stem cell therapy for atherosclerosis

Animal model Cell type/Dose Delivery route Effects Referance
. . Carotid lumen cross-sectional area at 30
Arteriotomy of rat Allogeneic bone e v S5 o i ISC
common carotid marrow-derived MSCs  Intravenous . o 0 [11]
artery 5106 transplantation group (22.54%+2.80%)
compared with control group (P<0.05).
The neointima at 4 weeks was
Allogeneic bone significantly thicker in vein grafting
Vein grafting of rat marrow-derived MSCs  Intravenous group ((262.20+36.91) um) in [29]
4x10’ comparison to MSC group
((30.9348.07) pum) (P<0.05).
The luminal stenosis ratio at 4 weeks
Carotid angioplasty Allogeneic peripheral was significantly decreased in MSC
in atherosclerotic blood-derived MSCs Intravenous transplantation group (22.54%+2.80%) [30]
rabbit 1x107/kg compared with control group
(44.02%=3.73%) (P<0.01).
The luminal stenosis ratio at 4 weeks
Carotid angioplasty Allogeneic bone was significantly decreased in MSC
in atherosclerotic marrow-derived MSCs ~ Intra-arterial transplantation group (41.70%+3.70%) [31]
rabbit 1x10"/kg compared with control group
(61.28%+1.75%) (P<0.01).
Intra-renal administration of
adipose-tissue derived MSCs improved
Rl iy Alllssmsio alinss renal function and structure 4 weeks
angioplasty in tissue-derived MSCs Intra-renal aft;r rgvascularlzatlon aqd reducgd [32]
atherosclerotic swine  1x107 9x1dat1ve §tress, apoptosm, fibrosis,
inflammation, and microvascular
remodeling in the stenotic
atherosclerotic kidney of swine.

.. Al bone The atherosclerotic plaques size at 12
Atherosclerosis in marrow-derived MSCs weeks was sienificantly decreased in
apolipoprotein 1x10 at a time, once Intravenous gnitK Y [33]
E-deficient mouse every 3 weeks, 4 times M.SC ey BT (T00p GOMmE e

. ’ with control group.
in total
The luminal stenosis ratio at 6 weeks
Aortic ansioplasty in Allogeneic bone was significantly increased in MSC
atheroscl fm gc rai/ marrow-derived MSCs  Intra-aortic transplantation group (3.71%=+1.38%) [12]
2x10° compared with control group
(1.79%+0.90%) (P<0.05).
The thickness of the neointima and
Femoral wire-injury Allogeneic peripheral 1r.1t1n.1a/med1a.rat10 G yveeks was
in mouse blood-derived MSCs Intravenous mgmﬁcantly increased in MSC . [34]
transplantation group compared with
control group.
The lesion size in whole aorta at 8 weeks
Atherosclerosis in Allogeneic bone was significantly increased in MSC
marrow-derived MSCs  Intravenous transplantation group (76.64%+12.70%)  [40]

rabbit

Carotid angioplasty
in atherosclerotic
rabbit

5%10’

Allogeneic bone
marrow-derived MSCs
1x10°

Intra-arterial

compared with control group
(57.61%+9.00%) (P<0.05).

The intima/media ratio at 2 weeks was
significantly increased in MSC
transplantation group compared with
control group.

[41]
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HEVINRKZR, AN MSCs REFE LU H
Ak Ay 5 H B A0 A 0 R 0L B
HHE MSCs AR IS 1Y N B A i L5 570, et
() Hsf 2 18 P 12 A4 B R - T LR AL ) e T P s, T
2 E MSCs 5 Ui 8 N B2 i i e ik, HAg
Rk E A bR SIS X MSCs (1
mRNA FRIKHAT T o087, 259 B MSCs f77ERE
L pA) 7 2 e S R DR R S IR -2 Tal-1/Scel,
TR 8 T GE T PN B 200 AR e P B DR T 3
IKAHSCHE [T, fd MSCs [ Y B2 2 e 20k )
— SRR S, 5 G P R AR A e R
I, REREAL MSCs [ N B2 dliffL o34k s e/ UK
K FLB IR, [R]EH  e HA P R A
I RERS /L MSCs $iid: 5 | i 4 iy RSsSB4
T SCPHAERE R BB B R U5 ) MSCs 5 K BRI 1
LR AL SR LB, XA A, R R
HHE MSCs = 2k F 0177 LA M A S 2 1

SMA, $i75 ML BT 2t 40 Mt 2352 MSCs 78
146, Goerke 45 U] % BH 1A e AL 401 i i %3
if T A AN {E S R T G (Extracellular
signal-regulated kinase , ERK) {5 5 il i fi¢ ¥F
MSCs [ F- 1 LA 6RO Beah, Ry
TEM 2 R L RB A2 52 0 MSCs & 534k . 1
Bl bR, 7ERSREEHUSIN VEGF . bFGF Filfie
ZLYN A IR ¥ 251755 MSCs [1] N Bz 4iiffL 534k
P21 20 B A= BUR PR TR s R e F MSCs 43l
VEGF s BLpyt 281 e 1 35 3 v i ot
/BT A 4 K 7 PDGF (Platelet-derived growth
factor, PDGF) #1 TGF-p1 455 MSCs 04k
-V WLAN M, PDGF (4 1E F J2 38 1 3 1%
RhoA/Rho #7538 s SBT3 ]
DIEH, i B TR B 2 D E MSCs 5 In] 3 fk ik
M AFEVEFMES N R,

Ak, UNETATAR, MSCs HAT el 5
PEVRTIAE I o EIRREERI BT & BUALE /N BBl ks
FERE AL AR R4 MSCs Ji, /NS E 1l A Y
PE T AN, BESmARE R, AT
MSCs fi Xt sh Bkl AR Ak 136 97 7 I T e 5 H:
S REE T T REAROCE. 33y T AV FH AR T i — 4
Y BIEFRSRAIESE

4 FEKRRZE

I, SR RE BBk B HOA S I e e T 7
W AR fir . MSCs 4128 TR FHAR
7 9 — KT , R Z RO BT 55 T 1R
Pl MSCs T 30K RERE AL 1O TTA T4 ©
4 4038 10 it BT 5 P T SR TV R 1A 9 B
WKIRERE Ak, AT M A S KA S P T 55

cjb@im.ac.cn



1544 ISSN 1000-3061 CN 11-1998/Q Chin J Biotech November 25,2013 Vol.29 No.11

WFIE AT A SR R () MSCs I HER 24500, 4y
A PN B N B S S A PRI, 3 ot 4 A a0 4
AR — A

SR, BIBKKAEREALR N R 2R RE I, FA7E
ZRERN R, BAE L b B B & 4= B
WU FE SR o SRR RIS A [ BERS A 22
Sl e RGO S, X AT RE LR T3
HAISER IS AT — RN Z — . T3k R
WAL AR Y 2, MSCs FH T alilikski A ati Ay
YR TEAR . 70K MSCs T sl kR R (kiR Y7
ZHT, LUR RIS e 1) H TS AT Ry
TE SR FEREALALIAR SR E T, MSCs 23 UAfY ] 3%
PR A MPLE , i35 50 E . MSCs KR YT
ERMFEE Tz —. 2) LREWY] MSCs 143
L, SR SIS AN EE. 3) 3
Jk st R AL 25 [ B BLACAE ANTR] , EAS [7] A a] Ai
e MSCs AR IHLANIR], N 1 T 4 iR 7
MBI S AE P43 o 4) MSCs F T sl ikt FERE AL 1Y
AR E T AR E RS A, ARFE—2L
k.
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