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Abstract

such as atherosclerosis and hypertension, it is also responsible for the stenosis of vascular surgery including

Neointimal hyperplasia is a major morphological feature of many cardiovascular diseases

stent angioplasty and arteriovenous fistula surgery. Integrin-mediated cell adhesion plays a very important role
in neointimal hyperplasia development. We reveiwed here the effect of integrin on neointimal formation through
regulating leucocyte adhesion, smooth muscle cell proliferation and migration, reendothelialization as well as the
frequently used animal model of neointimal hyperplasia. Understanding the mechanisms of neointimal hyperplasia
modulated by integrin will provide new therapeutic strategies for these clinical diseases.
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BI ] {EZ PRk, 78 M ~FIE LA A 2 28 1 B B
EHABLS T FIE VNG T AT A, (kR A A
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LIS, 25 T RSN S8 &SN B
TR /N AR R S 1 R I I B I B olIbB3 T
IR=E P EIIRAN TR E =5 S

BIKEAZS 5 ME B 5 B 40 M R30S A&
Bt FLAE1996%F, Inoue 5l Xof 28 Ky T 28 il ifi & A%
AR 5 B R B2 M H 45 5 T Bkal. oM. aXHJ
YER AT 7 VP4l fEAR 548 hibf, AH EG A H 30 F %
LR N Nl R =N NS S T 1P
1 aMPB2(macrophage antigen-1, Mac-1)%iA i 3% Jt
157, T B 16 2% H aLB2(lymphocyte function-associated
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Table 1 Effect of integrin on neointimal hyperplasia
R A s e — SR A vagiil Xof AR A RS 2R T4
Integrin subunits Heterodimer Distributions Possible effect on neointimal hyperplasia
Bl alpl Ubiquitous!" Not described
a2B1 Ubiquitous'"" Promoting smooth muscle cells proliferation and migration"
a3fl1 Ubiquitous!' Not described
4Bl (VLA4) Hematopoietic cells!"" Promoting reendothelialization!*"*!
a5p1 Ubiquitous'®! Promoting reendothelialization™ and smooth muscle cells
proliferation and migration™
a6l Ubiquitous!"®! Not described
a7B1 Muscle!'®) Inhibiting smooth muscle cells proliferation and maintaining
contractile or differentiated phenotype of smooth muscle cells!'”'*)
a8pl Smooth muscle, kidney =~ Maintaining contractile or differentiated phenotype of smooth
and epithelial cells"! muscle cells!"*?", inhibiting smooth muscle cells migration*"!
a9B1 Ubiquitous'"! Not described
al0Bl1 Heart and skeletal Not described
muscles!"!
allpl Ubiquitous!™ Not described
avBl Ubiquitous!" Not described
B2 aDp2 Leukocytes'*”! Not described
aLf2 (LFA1) Leukocytes! Promoting leukocytes rolling and arresting!®!
aMp2 (Macl) Leukocytes® Promoting leukocytes or platelets adhesion!” and leukocytes
recruitment/®'*?!
aXp2 Leukocytes®”) Promoting monocytes recruitment, o.X gene knock out decreasing
atherosclerosis development in apoE(—/—) mice on a high-fat diet™"!
B3 avf3 Smooth muscle Promoting smooth muscle cells proliferation, migration”
cells, macrophages, and transformation into synthetic phenotype?”, promoting
endothelial cells™! reendothelialization®
allbp3 Platelets, Platelets aggregation!”
megakaryocytes!'®!
B4 a6p4 Epithelial cells!"® Not described
i8] avPs Blood vessels, tumors Promoting endothelial progenitor cells recruitment and
and neural crest reendothelialization™
cells!'>"!
B6 avp6 Epithelial cells™*” Not described
B7 adp7 Leukocytes!'™! Not described
aEBR7 Leukocytes!') Not described
B8 avp8 Kidney, placenta, uterus ~ Not described

and ovary!"!
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Ha7k K FIVSMCE 5 R Y, 22 R s B i
M (mitogen-activated protein kinase, MAPK)/5 5 il
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HEIR R H o7 BB R 1A BN FIMAPK A 1] 771 AL 3, AT
fef Bl 2 HE B AR (o7 IVSMCTK & IR 4 38 407, ik
B E B 5T 2R H (cartilage oligomeric matrix protein,
COMP) 5| A VSMC 1) 3R 1Y 4 4 th f BE B B o 7B
NG o RIMREFRIIVSMCE B a7 siRNALLHE
J5 &l Bt COMPRE 75 F#AIK; COMP R VSMCEREF 43 4L
RS WIS A 2 Y, 6 A4 FH R0 B 76 K SR ER ZE 24
F kAL R IZCOMP, 7] fREFVSMCHL 4R R, I
LT A P G A0
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VSMC /-5 P I 4EFFVSMCH 73 AR SR ]
FHER BS540 K B S0 50 K 75 5 7 A oA g A, 7 e 247
WA T R AL B b, AT R B VSMC B I iR
a8 ik B E T, HVSMCHI 4 A — 509, it
Ah, BEE H a8 A RIS VSMCIT#% 1 fe /), Bk
F a8 B /)N B 2020 ik 25 L )5 L8 FH 2 00 =5 3001 2
M (apolipoprotein-E, ApoE)%k K @& BrApoE ™ 1] ) ik
SR REAE A AR /)N BRRE I 2 083K 3E T B, ApoE
integrin a8 WU R g b/ BRUME #i0 E ™ 8. b
TR S5 R, BRI F o8B 1E I = 2 N B0 ik ok
AL A R AP R Y

B AL AL So2. oS B 1 — Ak
W25 7 HBVSMCHE LR . WHRRY], BIE
Fa2B1 1 3 5 7 aggretini 1T 5 5 5k 5 (Ho2B1 ) 45
4, J2ENF-kB(nuclear factor-kappa B)%% {ii fIPDGF
74, J5 R VSMCHIIEFE TR, thab, B
FoSP1Ar 5 T CD95| &L VSMCH#Y 5l FLE B K A= A
Jl i A IX /S ik F2 5 Akt(protein kinase B i i iR
Ak, 4L 5 £ B R B BE R B o5
3.2 ERKEAP3

FE LS P9 TG A= ok R v, HE IR EI B3 2 H A
TR 2 BRI B, BRI 3L I TP IE LA e
TR R P RS E A o B3R AT Hav il
EodIbV. B 25 5 T B Fh s — R AR, Horh IR A

avB3fEVSMCHKIE . BEIK R 1 B3 R /)N B A3 ik 45
S5, VSMCHH I [m) P9 JEE AT #2 BE 70 T B, BB N
JEE 3 A ()RR B AR T IR /N BRE

VSMCH] 14 58 3T #% 3 22 th 8 Bk 2R Havp35 i
RIS &N T, BECE HavB3ME A A & EA
(osteopontin, OPN). £F4EiR i, FEHEH. LK
“FvWF(von Willebrand factor). #f & & H 5. [H
Wr B B R Havp3 5 B M 45 &, v DARH k38 A
JEE 38 A= o B A 0 ) K R v B3 ) B B o LA
triflavin Mlabciximab#f§ 7] LA 41 #] VSMC ) # 5 F1 1T
#2, AT BELLE K BRUBR 3 3T A I i A6 P JIE G A= 0671
BEIPCR H avB3 ) AU AL B 5 BE BT A& vitaxinth CIE ]
RE 0 1] B BR FE 4571105 3 K VSMCIE £2 S Py s 3 AR 81
B M B AT DR 3EVSMCH B B i FB3I &
15, W A] Lt — 20 45 Arintegrin B3I 5] AL F 5 BT
(focal adhesion kinase, FAK) R 1L, {23 VSMCH)
T, FFOPNHL A FH T FE 51 2 () B B B B3 3R
1k L S FAK B B A, AT A 3R FE 02 4 20 ik 108 A2 Y
Jig 4 AR D0 TRl 22 A 9K B [ 4(microfibrillar-associated
protein 4, MFAP4) & 81 & I H B B F ovB3 A FC A
RN TR (I VSMCEMFAPATU IR b B R 3 E RS fiE 11 R
o AR PN SZIG 3 B, MEAP4R% /N BR 20 8 ik 45 4L
JEHT AR BT pl i B 918, X i B 5 MFAP4S
FIFAKIERR 1A 551,

K & AP3IE B A A TTVSMCER Y 4 1
YEH . Tang%F 20 B 5¢ & B, # k i gk ) 1f i
VSMCHJOPNAI B I 85 [ B3 JH 3l 1 H ZE AL /KPR T
IEHF K, 3 EOPNANEEIR & FIp3 i &IE, VSMCM
Wi R B A8 R AR B FEE N I K B 1 5

4 BREQEBARLPHNER

PAAE A N B2 451405 )5 B SE 0 10 2 (1) 1R
WG A TS 5 A R E TR
B, R4 0 S el T 2 i S AR B Ak o A
WA, 225 N AT AR, B S T 4R B R R
TEHBEAM. G T4EM. N A4 (endothelial
progenitor cells, EPCs). 7] 72 Ji1 48 il S 1if 34 1 4H
éHﬁE@‘%[Z&4I-42]O

IR ALE T4 S SR A AR P R T AR
F o 240K BB Rl OR U 110 B A2 4 i 2R 40 g 5 A% 4 i
#1t 55 [1-1(monocyte chemoattractant protein-1, MCP-
DiE G, BECE ABIRIS B, i RE 3G, RE
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FUBRFEAA BNIK A B AL, R A A R AT A4 40 i )4
¥ oy A9 A B FE 20 I, AT AR N R EE AR, [
1 - Bt & B2 I 5E (hyperhomycysteinaemia) /) 58, i
CD34[H 14 A L& A R 48 i A= K PR F- 32 442 (vascular
endothelial growth factor receptor 2, VEGFR2)[H 14,
RICD34(+)/VEGFR2(+)H 4l fdintegrin B158 1% T i,
T AR A IG5 3 A% S In) 52 40 I A U9 51 R
PELAG T FR N 2™, 5RE HB145 & Mad. oS
WIS E T HAN KR, BEE QudRLZ
GSK-3B(glycogen synthase kinase-3 beta) s [ F 1)
I, ZGSK-3BHH 71 40 B8 (EPCsTH T $k />, #
e ER HadZR ik i, EPCsEh B I 4 45145 5647 1 i
o, R T 2 AT )P N B AN, RRACHT A P T
AR, BB (oS3 L 32 BllmicroRNA92al1) 1 77,
B B A, IR HaSRIE T .
microRNA92afE fie 2 A Kz 41 jf B 1k 2 oS 1 3R,
Bee A1 11 200 L 86 P, i 32 457 1107 1) B A B2 AP
R (P27 5 FCD34(+H)CD3 1 ()M AH 4 1k
JIN B2 Ao TR) /N BRT 22 A0 Bl Bk PV SRR B
P23 AL FICD34(+)CD3 1 (+)FE 24 Jfa, AT 40 1) 453 1 20 ik
AR A IBETE B, BEIEG R 1 B3R I T L /NS R FA
[ RS 441 B (circulating angiogenic cells, CACs) I {E
SO N 2. Integrin B3GR 2 ICACSKT N 2
JEIFGBE 00855 . e A, k/Dintegrin B3 ML /ME A
e FCACS/ L AN 241 M. Integrin B3RS /)N i
BN IKCEEAR J5 B A B A ™ B2 BE, 5 E0H AR N B
FEGAERY, EPCsZe 22 Ah B 5 K B 1 ad MBI 2R
HovBS#ik L, Wi (i 5 2 EPCs/- 51 % il & 52
AL, DOk 1 PN B HERE, DR A A TR T

5 REEREIGSE R EY

I8 A B3 A= B WA R 1 2 S AT B TR AR
W 40 B R P 5 9ORE SR I /NRCR B 5 AR T R
R A R 1 S D ekt . S LR B 3 AT A%
S5 2 M A RS AR N ZERILE . H TR A I A A I
94 S AR Y 3 B RGP B B 2 M N TR A
i I ] 2 LR 75 ) PN A 4 55 T

(1) 2 (wire injury model )45 17 zl) Jik 451 U [25-26.46]
DAAE BT FH 3 2 AR T N R, a4t 1 I
R, 7E R H 2 DY S 4 i (polytetrafluoroethylene,
PTFEME N T 228 LG, w DA% P B2 T A 52 i
. DRI, 7E PR A T P AR TR AT o B 2 SR B IR

TR

(2)45 LA A (ligation injury model)!'*2®, &5 F 45
M2 A KR, IX MR RG] I8 N AR 1R )N,
F L R B R LA RRIT R B A . B R
PBIFE T A A SIS A ik v x4 B # 1R 7R H
SO A I O X T 22 A0 A AR A R 3 B fik 5 FLAS Y 1) B AR
RILICS ., i TR 0 ML AN [R], 25 4L AL mT
TP INE BN 155X A RN 3 ik 5k
FEBELL ) 52 o

(3)Bk % If ¥ B % R #5E 2 (balloon angioplasty
model)!"™® 1921, X PR Y W] 3 g B S ) AR R A5 4,
RE 5T AU SR Bl Bk N I D) B R J5 28 5 28
BREE 1% Y K (endarterectomy and percutaneous
transluminal arterial balloon angioplasty, PTCA). 1%
PR = EH TP AR A e . 1T S HOR IR
&7 .

(4)3Z B8 ¥ A (in stent model)fi 4l PTCAR
JEISCR NG & 8 S R S e . FEH
T TE LG0T~ L2 B B+ A A SR S5
A

(5)3)) ik % (arteriovenous fistul) T A AE Y7481
18 B9 J5 VF 2298 R FH Bl ko R i 57 1
S, BN AR AT AR TR AR A T AR B )
M IEZE . IXPPBEAY (1) 8 37 ] B T 700 4 s o
B PN G A R S

(6)% i (bypass graft)f 17, X FpA R 2 B T
BFF FE 5 ORI 26 P9 JBE T st R i e T s % it /Sl 2
Eo

(7)CuffEE AN ARES, Z AT T ) ik 1 457
P AN B 5 A B Z B, o] T3kt 5
N R A R D e B AT

(8)Lo IMIL A 5 I A PN B30 A ABE R o 37 A A i
14 Az 2 ) JOS B R A S 0 I 508 A RRALE, TR Ut
A DA I Sl ST ML 0 ) DA R SR T A P I
Wk il g T E IR IR R, 1S Bk ok FEAE
AR A, T ST A S P50 A % 1R A IS 184 A= 5 )
(R E N o B S =y NS R N R S )
PR IMRE 5 3 A IR 0 PR P JRE AR sy fL e 55 2%
PE R BT A N TG A LS B A A

WA, AR AT R T A B A I
M 2 JZ B A AR AL, AN [F 30 JE 3 T R A
[F) R 9 0K S I, ] AR B 9 T 5 AN BT S AT A I LA

an>



FOuARSE: BEIRER AR R A N R AR O Tt e

151

WU F AN R A S Y

6 RE

HERICEF R SRR S IS F RS K
FEREAL, o I S5O0 U P 23 B RS AR JREFAE
A BN ) S — R Ak, X LR
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AN B2 B AT IT RS FR S B, e 24 5] DB A A TSI o

PR T i e A 9 T B T 6 — H 2 B A iR
YRRl . BEER R Ry — 2R )RR SR K I 4 a8
Gy, I 5 G M P FE SR SR, At B B AT
o TN RAGEE 5 T sE 00T AR IR R . 0 4
J /ISR AR S P 2 S Y A B G AR T aMB2 G
H Hallbp3, B 78 H - K 45 P BUR FHRNAT .55
F AR [ BT HL A, AT DA SORE KON A
B, R AR . T EBEARSE
 Arg-Gly-Asp(RGD) = Kk 7> 51 ) 40 i 71 3 J5 1 73 485
&, TR BAWT R (B3 S EL R 45 & ik, Wit
KL TRGDEE M BN T4 Ak SE, ] LABH 1k ifi /R
B (lallbB3. T WLAN AR B B 25 (1 ovB3 R T R
RAE, [FIRE T DABH 1k i AR A B CA K T L4 e 18
T WG, W BB FIpL. %
I AR I B255 A G RE BR AR I I 3Rk, (e 0 F o B At
TR o EFXTAS [ R ICER 11 45 M A DA B B 2 T8 441
T REIRAS, FTLAZ s I, AT IA 2140 il 8 A
DA S A= 1 H 1 o

g% bRk, B EE I R AR A A
WA PR, AT 2 N AT R FIRE R A
P TE AN [F] 40 0 A 4 25500 1) 22 5 TR — &M P A [
PREE I DhRERIAN A) . I A A DR A5 5 TR 1 AL
5 ), ARE AR AT — DR R T R A KT
A I S RS BT A I B TR BT A P R A S AR
HH R ELRAE T, K D9l PR b 7 76 87 A= P9 A A
FE AR S5 LA P A S5 A DRI 4T B At o
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