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[ABSTRACT] The formation of atherosclerotic plaque is the main mechanism of coronary heart disease.  The

instability of plaque is significantly related to the occurrence of acute coronary syndrome.
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At present, the detection of
plaque instability is mainly through intravascular ultrasound, optical coherence tomography and other invasive operations.
The microRNA, apelin, galectin-3, endocan and other serological indicators are directly related to the stability of plaques,

which can be used as biological indicators to predict the stability of plaques.  This article reviews the research progress on

the relationship between microRNA, apelin, galectin-3, endocan and atherosclerotic plaque stability.
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RNA , HBEFEHE S5 AR SR i 9 IR 23k, M-
croRNA M50 F R W M As iF 2 10 3 4 3 7
A0 45 HE [ A, 45 U WLAH Y ( vascular smooth
muscle cell , VSMC) #4458 HIEF5 | B0 21 i D 58 Al
TR AT B A AR Ak LA B 1M A A AR A5 M-
croRNA £ 3l Jbk B B A2 a2 1 J 1 e 31 51 22 9 4
YEH .
1.1 MicroRNA iffl¥5 BB E EE X i§t
BRI EREL S As B R DIAH G, shbkeE shify

TRAMME AL B ) As 78 1 2 BARAE . A IS
B, e AE R B O GE A2 As /S BRI Y MicroRNA-
223 KEFFE . MicroRNA-302a fE T 5 15 2 ffd
A B2 A5 B 11 IE [ 52 (low density lipoprotein cho-
lesterol , LDLC ) A4, 52 M {4 PR JIH [ Pt ~F- iy, HL 38
JEFEHT MicroRNA-302a A0 3 53 16 /)N BRI ZE 80 H 5/
AR BE R AR B B R S Y BEERIE 5

Wezel 25118 NS As BEHURAS RGN 2] T Mi-
croRNA-494 [ K& 3RIR il 3 i — 2 /)N RSk
S MH] MicroRNA-494 1] D A% fH [ B ( £ 8 A
LDLC) 7K, 3 /D BEHR SR FEAZ () /N, 400l J2 D & 4
) R, DT 258 00 2T 24 1 %) JE8 5, 338 o E B 1 i
PE. MicroRNA Sz I [ FEAS A 1) A8 19 [ 7, 6
MicroRNA T Bl As B B 18 587 #8 [0] 36 97 T LA B A
LDLC 7K b — A i sl R BE e f A e 1
1.2 MicroRNA &5 & 8 Al 4HAEE TR

TEIEHY VSMC & A Fa s BEH i R fE e Bl
MicroRNA-21 7E 5J Jik 585 1 BE R (14T B A8 1 DL 2L
VSMC $FE MR8 5 A A EZ A AEEH . Rai-
toharju £ L12] gt % 2% A , MicroRNA-21 7F As B dep
(A THE 4 524 1 (P<0.001) , Jin % 58
N TE NSk VSMC H | MicroRNA-21 f9 #0 il 2
fEBERR B F5K 71 2 (A [F] I %) ( phosphatase and tensin
homolog, PTEN ) FI & )37 P 4il Jfl SE. T~ 4 ( programmed
cell death 4,PDCD4) [, 5 VSMC H458 , 7 il 20
MO T, WS N BLAE B I AR IR 8 E
LR R (ApoE™) /N FRABE A4 P & B MicroRNA-
21 BRI ApoE™ /N R 21 30 ik B B A e PR o 2%,
PEHL 2R T 3 (P<0.05) . A LLIA N, MicroRNA-
21 BYBRZ 1IN T VSMC R3E M I T S ko A
PN S A T B S BRI £F AR W P R 1, HE Rk T IR S
S KR R RS LT 2 M () AN R M AT 24 DA G |
1.3 MicroRNA 3 E W& 20 a9 R L 1E R

FFGE R B & A K B AN, 1% 1k
LG A R 1 7 A A BB 25 2 1 %84 . MicroRNA-24 (1)
O] AT R I 0 PN R 4 B R 14 (matrix
metalloproteinase-14 , MMP-14 ) [ 2235 | FRAIK As B

kasEdE" ) As BEFL AR E S M1 X M2 B
IV 241 0 8 780 1 £ AR 6 I W 40 i 1) M2 e A Ak
X As EARFVERT . MicroRNA-33 3 i3 {2 i M2
AU I 20 AR A A T, U2 BRE B 1 5 M 1 T, 45 90
As BEBRA K RS

X NS /N R AT i sE 7 R, Xk 21 il
B ko RE e HL & A 2 vE e b i 2 EAT I T
' MicroRNA-181b ) 3 ik 7K % W &, &
MicroRNA-181h 31k /K 5 2 T % ( P<0. 05) ; b
Je AT Y /IS BRI 56 245 TR % B0, s o /0 BV S M-
croRNA-181b 3l 7 FAK I ) MicroRNA-181b 7K
LA I /N B B Ik 5 A i B B v AR B ek b
(P<0.05) , 1M H As BEHe i M2 Y [ 05 24 Jfd L A7)
FHiE . MicroRNA-181b ik b v] DL B a B i £7
FRHU T AS D [r] st 38 2k 81 1 0 240 e ) 49 Ak
PN FRIE B AR e M
1.4 MicroRNA 1@ i I & 451 2 X

M NS TE I As BT R R, 2 As 168K
gL IR BEER (1 R e M BS54k ™ E K Bl Pk BB
HAaerk i wiet ) Cui 41 M i S IR AR BUN
LAY VSMC, & B MicroRNA-204 7E B-H iMw iR Ehi5
) VSMC #54k 1 72 o 2 3 T B, MicroRNA-204
5 VSMC 5P AE, IAH MicroRNA-204 54540 %
RIS, MicroRNA-204 (3635 T~ 18 5 BEHL RS 2 vk
H—E A K Goettsch 251200 (1 ifF 9¢ 2 B M-
croRNA-125b B4 iF 52 5 1M 45 854k A &, MicroRNA-
125b A LU 985 VSMC [ i3 BRI 24k, I HL
BEE N F Sk VSMC 4540 A5 52 9 38 i B 2 T F 5
AN A5 PLEYE MicroRNA-125b 23R, AT 0
B 5 R 6 S5 0 Ak B B B A O B S R T
Chfal ( core-binding factor ol ) Y Fe 3k | G ERFE 1145
PUBETRR (453l Ik XE Bk () o i o S 8 1

IRTFSE R, MicroRNA 25 Sl ik ke B e
B, 55 sh KBS AR e P 2 () A7 A B AR SG . F
TFAHEER MicroRNA T LUAE AN J L | W 30 RN DR W A
WE] S PR e R 0 ok A A AL P 1) ACS, AN
] () MicroRNA 5% 34 1] it J2 i IR 3 ks o & e
FIAF BB R S JR, B — o 2 Fh MicroRNA ik
TR B v AR R LA S0 10585 53 0 ) 5 A 12 7 i T
JEFRRR , B X TR T SRR I T &

2 Apelin SHBRERABLBESR I TR A4

Apelin PR O N T B ) N TR 22K
HF 2l s G AWK Z h—I 4 B KR
ZAK ATL FHCHY 32 1A 8 [ (putative receptor protein
related to the angiotensin receptor ATl , APJ) 3k K& 4%



CN 43-1262/R " [E s fikalifb 44 it 2019 4F55 27 555 5 # 453

YERT, 20045 148 7 5k, — AL Z BRI, P41 T
RFRAS . Apelin AT DA HA AR 400 M 109 JIK it 170 31 B
Apelin-12  Apelin-13  Apelin-17 %, H:H1 Apelin-13 X}
APJ BA TS B SR A T, TR0 A B R
R

— IR Apelin 5 RS IKBEAE T As BEHLER
SETERRIIBSE ™ KB, ACS AL H Y Apelin 13
K5 Gensini 3T 73 5 A0 & (r = - 0. 382, P
=0.009), Il % W # 7 (intravascular ultrasound,
IVUS) A 3L ACS 4 BB S A Apelin MK
B AR T BESRAGAE 9 ACS 4% (P=0.042) , I3
Apelin 7K 5 56 IR 2l ikope 7 B2 BE 2 A AH G, 5 ACS
B As BEHAORRE M IEAH DG, Kadoglou 26 52
IR R, Apelin B2 5 T 13 Ik 5F e 24
o[RS e i P i A o S, Apelin 78 BEB AR 2 M 7 1]
HARPEA, ARE SR, Apelin i i3 BR il F
W 240 A 32 9 A0 ) A R 4 L PR A i 4k R 1 Ak
RELLE T /0N B 3= 30 KR8 B0 B, BRE RS 1 1Y) & i
050 1) 4 5 A P 55 B e P R A R P S e )
L 4 3 B SR AR A OC

TERIRIRE R/ NS YA | Apelin-13 3 i)
HE BB P i i A > MMP-9 3638, I8/ T 4%
JTE AT ( H PR 200 R S A i ) AR T RN BRE B Y
TR A B R T P B B Y R
P, BFSE R Apelin-13 7] LA i IH [ B2 AN, JF58
BN ATP 454 &% 12K A1 ( ATP-binding cassette
transporter A1, ABCA1) 7KV FEAIK 5 05 41 Jfd 0 32 7Kk 41
HLAIE B, R B Apelin-13 FA1EETE UL As BEHRRY
PERI20 i i o (4 4 G -5 BB 9 T Bl B R T
YIAHE

As BE YOI 12 I BE N B 2% 000 8 o 7R
Apelin Z 5 T BEHUE B b 9855 [ g | B AR 1 45 2
BB, TE As BEHUR R B CHEH . Apelin 7]
VIAE A J 35 50 IOk 50 B g S #8000 45 4% , 1LY Apelin
FIKFREA ROFAN As TR E M, B A —ES%H
i,

3 Galectin-3 5EIBKHHEEE LRI TRE M

Galectin-3 Z—Fh5 As BEHUE A 10492
FAMEEE R, S5 As TEHUITA By BERY R AE
N AR B AR AR B R AR | B R A A
FAerE S VSMC BLE AR S SR, 6 T
Galectin-3 1 As W AR FHRA S LK 22
3.1 Galectin-3 K5 As BERIZTEEH X R

Tacobini %[29] SEIGZE AN A |, Galectin-3 [ #l

/N BRAE e I B R R SR S IR N TR 12 1 As
o 2B IS T IO, 000465 DAY o5 AR R B P i e T RRURN 5
TREERE, HIEFSNIKSEKF, Galectin-3 HFH
RUNRAI TG A SEPE A, i H 5 1E &
RE BN AR E , Galectin-3 75 /5 RH [ B IRE /N BlAA
N TR, B/ Galectin-3 W] S8 E N # As B
B, X 5 Galectin-3 7 3% B aly 25 B & 1 19 Big 85 5 LA
KV SEAE SN R v BT B B AR AR G

Kadoglou %5 iIE 52, %} F A1) 78 44 Hizh
ok e BE B A8 ) R (R RERFE, 3l Bkope A= R B >
50% , JCHEIRE , BeAE TR BE>T0% ) 4T 1 5) ik 9
VIBR TR RER AL 5 HA SR AR i I 4 75 5
He N K By H 8 8 ( gray-scale median, GSM) F143 DA &
FE/IN SIS Sl Bk BEHR P Y Galectin-3 44 (a1 R ( P<
0.001) ; BHBEATRII Gl 1 7)) MB7T 2625 903R 77
J& , BEHP Galectin-3 (7% & Tt &7 , 17 BEHR P I 44
JHL %) 5 e U s AT T I SR BB Ik R N AR v R
I Galectin-3 FJ B3 B HT R HLHl w5 40 61, Bl S5 W] 51
REEEH AR E M

TE—D 2L Ad H Galectin-3 411 il 351 /1Y) ApoE™~
ANEREEE R Y BT 8 /N R 4k i v I R Y K
BMREFE, 7E 12 Ji ik & BLfd ] Galectin-3 411 4fil 1) 1
ApoE™"/Galectin-37" /N, 1) =5 Bl ik 1% B e {4 FH 0
DT 57% , EEKS BEBARBU A T 50% . 3 5b,
FEPGITIRE 6 JERT, ApoE ™™ /N FRUAY Sk B 3 ik st & 0
ZFNNRBTARSL, 3 12 A 20 JEIH As BEHLARA
KHEZESR MELZ T, ApoE™ " /Galectin-37"/NRFE
12 JA 20 JEIE ) Sk 3 kB (A B 34 i 2 A/ I (P<
0.05) ;1% 52 9 ik e PR, 7E 47 25 o M [ Bt 4 A\ oo
H, ApoE ™" /Galectin-37"/NR Y 3 s Pk BEHe LA
DB BEH R AR AN B BR B A% O, PRI IZ R ST
PN 1 17 ] Galectin-3 1] UL 52 Wi 2 ik BE B i3 £
FETE,

Winter 2532 BF 92 & IR, Galectin-3 75 A2 As A
P 2635, TR Galectin-3 5 51 & M0 LA
SR A YIA DG, Hh IG5 8 | AR AE I 5| kS B
YO 1l 3 B8R 5 7, S 2P O LR ZE B B i 24 3 0
K+, Falcone LB gy 45 L B OR , 1M 7% Galectin-3
TPFEATRE ALO 2O 4 B & T I B & T A e Al
DZIFRAL, 1M Ozturk 455 A5 HARRIAYZE R, Al At
I Galectin-3 5.0 HIE I 45 95 A8 B4 i | BE B4 5
FNES Ak B He 28 B 52 0F A e P, BE R, Szadkowska
VR Galectin-3 JE D UESE B EN AT ARG 6
AN A B AL Al Sz S0 -, Galectin-3 &
—FHE AR bR R, g KT As BESAER
FE M S RURE DG, T LAS B IO 0l AN R =R
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3.2 Galectin-3 25 As BIRF BRI IE £ YL

Galectin-3 1] UL 3@ o A H % 8 & ( pertyssis
toxin, PTX) g 482k 175 5 A% 40 e A L Ik 4 i 1)
TERE O 2 B A0 R R W 40— el % 4k TR
¥, Galectin-3 3 i 48 A S N 15 5 B 0 440 i A% 1 1
5 FE R AR R, 52 e BREHR (R R 1 R B
PEHLE LA BEHL N 1L, 64D, Galectin-3 7] HE S
5 VSMC I 40462 o SRE BB 7T D fish % il
EESALHLE] , A5 AR B I SR, 175 VSMC
BB S 2R R B 4 S A in B B i AR
PEo HIE, JRAE TN B FE K AT RE 235 | S 40 A1 1 1L 45
5 Ak S SCBURLIR S AL TR IR B, AR E 5 45 4k XL
1 BN 2 SE B A RS M

B2, Galectin-3 fE R —Fh A PR ICYITE As 1)
RAF AL e 5 e BE B RS VAR ] ok B — i E
2 ,EAREET T Galectin-3 5 BEH AR & HAH &
PEZ [RIAEAE G (R 22 50000 Bl 52 36 S I PR AT 5%
7R, Galectin-3 5 R 2 KB (152 8 1 5 17 A5G
PEo R ACS LA P S8 S I B 9 Z, e
AR PR T 22 T A 22 B BE RS UE Mk, A S kR
BEHemi 24 AT B, R, & L3 Galectin-3 7K SF
AT DL R BESAS E P B AE A . 48R, AT EE
2SI 5 ok i — 20 1 WY LA TR AL R S W1 5 30
Wk BEHRASE PRI R

4  Endocan 5B Bk FEERE 1L BE LR BO FE RE 1

Endocan[ VARTFR A N B2 4004 2443 F 1 (en-
dothelial cell specific molecule-1, ESM-1) ] J&—#fi]
RE 550 L A5 2 0 A OC IV TE 8 RVERR &Y, &
i SN TEIMAE As Hbe 2 S 2R 148 AR5 1Y I L
S 1 AL FRF a0 100 4 0 M B R4 T 1 (vascular
cell adhesion molecule-1, VCAM-1) 14 fitd [i1] 2% fff 43+
¥ 1 (intracellular cell adhesion molecule-1,ICAM-1)
O o B (e R S i A N D N i A
REE, R As KD As BRSO FRE
PRSI S RE S X P B I R 2B TR R

A5 R Y], Endocan 7E#f 2 N K iy R85
% (A AETEAL A P9 B A RN As BEBR sk Bl
457 PR B A AT DA 0 o 3 e TR A A o ot
sk AR R AR A 5 T R 5 AR
Endocan 7EJ8 77 4 L 25 B h AT e R 2R,
M2 KT 1 T 85 ] sz e P B2 T 8 [ 15, Endocan 1]
VI3 35 N B 20 R i 2 4 A0 B DR 199 7 A B I ik
LA B, I VSMC (355 Il RS, I S 808
Az I B

Endocan F IfiL 8 PN 52 20 RS T8, 1 HL 322k A
RUEN AR A WA RS, 7E ACS YR
IS Endocan 7K BH & & F X B 41, Endocan
BARRIENT, AT AT R N B2 40 B D BE B A%, 75 As
I AR AR, 0 HLSE e SR AR

5 R OE

g5 LTk 2R g = 4ehn 5 As BEPURR S PEAH
K AR AR S AT 2 T 22 () I DR S it 52 35 F 5%
RUESE , HETEE O B A0 3 2B AE E IS, o
HOZ BRI B M, AT ACS KA 19k B2
AT As HRERE B 9 A 24 00 R B R T A i
K, 75 ACS & A AR 2 838 A3 5 A80e 4R 20 ik
T 5 M NS N SEAR S5 A QA A, (R 38 A6 Mi-
croRNA | Apelin | Galectin-3 , Endocan % [L% 8 B, A&
SR BRI LA R 0000 B e iy B2 4k, AN i — 20
AN R ACS 1Y Az IRt A T B T 06 9T, DA
RRARR AR A I i R0 HL A AR A7 3
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