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a Pk bR 8l ik 2 B ARG & B ek IR sk I ARG
LI microRNA-224 K F284E e 53 2 N AR E ) 2 &

it 3, EFF
(AT FIEMEF— ERAEFA, MR E 2 H 075000)

[£gHE] LZBABRIDIKEASIE; microRNA-24; ZFBRFKAAR; LRANBFRE

[ ZE] HH »>HEBRERIIRGEESIE(ACS) BF 2 F BRI RAANK(PCIL) & f2 7% microRNA-224 ( miR-
VAYKRFHERBRLE X RABRENXEZ, FiE £ 2016 51 A—2018 F 12 A& 2% /749 212 4] ACS &
HFEAFRAN G, RBREEAEIRNBFREFRE>ARFA(n=42)FERFA(n=170), KA LK LEE
PCR #m ACS %% fo i miR-224 K-F oW AL X RABRFHLZ, R 2124 ACSBEZEZ PCIET 1
FAHA2B(19.81% ) KA X RNFRE, RFAREERZOREE(LDLC) #EARLA fe L RKEHZH T
EHREE, EFHAGTFEL(P<0.05), HLEMFE miR-224 KPR #E 2 HAE HEHAPCIRET X
miR-224 K-PAK T AEBR F 40, £ F A %t 5 & L (P<0.05), PCI KJ&E 7 X miR-224 K -F+F 4 ACS &% L B A B
F e AUC 4 0.860, % T KJE 1 X miR-224 = K& 3 K miR-224(P<0.05) . Logistic % B &= )2 5474 R 2= LD-
LC ¥k X R KEA PCIRE T X miR-224 KF5 ACS B2 X LR ABKRF EWAMX(P<0.05), &it miR-
24 KF5 ACS %4 PCIL KRG 1 FEXRNBREFRXLZEW, ACS &4 PCl K5 7 R i miR-224 KPR T LR

R E RS,
[FESES] R541.4 [ XHEFRIRAE] A

Changes of serum microRNA-224 level after percutaneous coronary intervention in

patients with acute coronary syndrome and its relationship with in-stent restenosis
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[ ABSTRACT] Aim To analyze the changes of serum microRNA-224 (miR-224) level after percutaneous coronary
intervention (PCI) in patients with acute coronary syndrome ( ACS) and its relationship with in-stent restenosis.
Methods A total of 212 patients with ACS who were treated from January 2016 to December 2018 were selected as study
subjects.  They were divided into two groups based on the occurrence of in-stent restenosis: stenosis group (n=42) and
non-stenosis group (n=170).  The serum miR-224 level of ACS patients was detected by real-time quantitative PCR, and
the relationship between miR-224 level and in-stent restenosis was analyzed. Results In 212 patients with ACS who
underwent PCI treatment, 42 patients (19.81% ) developed in-stent restenosis within 1 year. ~ The low density lipoprotein
cholesterol (LDLC) , the proportion of diabetes and the length of the stent were higher in the stenosis group than those in
the non-stenosis group, and the differences were statistically significant (P<0.05). The level of serum miR-224 in the
two groups showed an increasing trend with time.  The 7-day miR-224 level was lower in the stenosis group than that in the
non-stenosis group, and the difference was statistically significant (P<0.05). The 7-day miR-224 assessment of in-stent
restenosis in patients with ACS was 0. 860, which was higher than the 1-day miR-224 and the 3-day miR-224 (P<0.05).
Logistic multivariate regression analysis showed that LDLC, diabetes, stent length, and 7-day miR-224 level were closely

related to in-stent restenosis in ACS patients (P<0.05). Conclusion The level of miR-224 is closely related to in-
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stent restenosis at 1 year after PCI in patients with ACS.

ACS indicates a higher risk of in-stent restenosis.

2VETER B k2 & 1iE (acute coronary syndrome
ACS) J2—F iy WL AYO L8 N RS , 145 ST Bedh
i B0 LA BE ( ST-segment elevation myocardial in-
farction, STEMI) (AE ST Bt 41 L0 JLFEFE ( non-ST-
segment elevation myocardial infarction , NSTEMI) A~
FaERLLgm' Y &R AR (percutaneous
coronary intervention, PCI) A A R O L LA 4R
BB PCLJE AR A 8 40 i & A S RN AR
JUE RS BB TS A N 2 W S R AT
RSN PR A A A R (H G WU i SO AT 2
M L7 PN B 200 L, 35 25 LA TN B 9 DR, B0l S 2R
FEReAE R RGETT, IO 2 e 1B S SRS S
AR KA L 10% , A AW T
I Ui S AR R 0 LR bR S R SR

/Ny RNA ( microRNA , miRNA) /& —Fh il 18 ~
22 MZHTRA YA BA bS8 H BT RERY RNA,
JZZ 5 A0 R B A A T A B A B
257, miR-224 fE R H A — B, CHHES e R B
FRRIAE A A 0 IR £R 2 PP IR SRR | A, A A
RS 22 ] miR-224 (R4 m] I ) e AL T
T B/ Smad {5 5% T N ER By K ok A A Ak e HRIE
WA A, HO6 T miR-224 5 ACS B4 PCI
ARG SR PR B C R I B DF 5Tk . I,
ABFFEAUAR D 2 TR Bl DK 25 5 AE B8 5 248 J e IR
KA ARG ML miR-224 K PARE 2 5 S 48 P 1
BRI C R , LIS ACS A PCI R SO N B AR
MRS

1 FERMTE

L1 —R3EH

AT EE MR 2016 4F 1 A —2018 47 12 A &K
BEZIBIT M 212 ) ACS B HE N R AL, R
(BMRBRELMEELREL T B LB A
ACS, 212 ] ACS &3 #F B I 153 i, 4« P 59 ],
W31 ~70 % T3 (54.08+8.65) ¥ KB K
(body mass index, BMI) % (25.86 +3.00) kg/m’;
STEMI 153 4] , NSTEMI 47 1], F #4 = & & 4% JF 12
Bl, WEFAEAEREE GhESY BRRE K
JiH [E B (total cholesterol, TC) | H i = B4 ( triglyceride,
TG) K % E Jig & & 2 [ 8 (low density lipoprotein
cholesterol, LDLC ) , & % /& Jig & & JH & B ( high

A low serum miR-224 level at 7 days after PCI in patients with

density lipoprotein cholesterol, HDLC) \ % % & 12 . %
BEKE BRAMFEME FEXH XEHESE
TH, REZEXEXENBERERL D WHA:
BEA(n=42)FEHREH(n=170), KAFEZK
BLEFRHEE RS,

1.2 WMANRHEBRIRHE

MANARE: (1) B AR k&R # D A ACS;
(2)EZ PCLIBIT;(3) FH <70 ¥ ;(4) ik B WA
SRk AR A R BT 5 (5) PCI A J& A4 AR /MR R
EUMAERGDE () XFTRERES;(7)
PCI & 1 4 B B F 5 000 & 9 A8 Wk B 2 Mk 3 ik e

HBR AR (1) 7 PCI 28 BiE X F # % PCI
BIT(2) A B ERRN KRG (3) 44 AR
BRI, T BB AL R (4) AT KA
AL B R B 8 ALK %5 (5) A BB E
(6) BB &R MRMA;(T)ERF EHERH,
1.3 IMi& miR-224 7K F4&

K LB %K E & PCR &M ACS & # i1 F
miR-224 AF D F BT (1) 4 5] B ACS A&
# PCI AJg 1.3.7 K& M40 JE & fk fr 10 mL, B
ERIOME , B HEA-20 CKEFRE, HH;(2)
E RNA #BUR Al &R B & + & RNA, H £ 42
HHE AN & RNA 45 ; (3) REFZRA &4 L
RNA K #; F & cDNA; (4) PCR 4 ¥ L3 AT 3 R
R, BB 4 H 95 °C 30 5,95 C 10 5,60 C 20 s,
75 °C 34 5,40 NMEFR, miR-224 B4 F %] 4 F.5'-CT-
GGTAGGTAAGTCACTA-3',R:5'-TCAACTGGTGTCGT-
GGAG-3'; W% B-actin 5| 4 )7 7 ; IE ] & 5'-ACGAG-
GCCCAGAGCAAGA-3', & ] % 5'-TTGGTTACAATGC-
CGTGTTCA-3", Ji 27 i+ 4 miR-224 %k K-F,
1.4 ZRABHEEHAE

TPClLE 1 FRATARS ER, T L%
WHEBEEGN, R R IEE N m(E LA
S<5mm) X BEAMFRNEEANRKERE =
50% % XX B ABEHLE",

1.5 SitZESH

KA SPSS 23.0 R HHATRITF 04T, EAR
Aty BB xxs KR, T AL B AR R A or
AR, ZEANENTERRXRAEZEENES
ZM, EHERR R I FE o ko, 418 AR
KA AR, KA ZRF TERFE(ROC) d 43T



CN 43-1262/R " [E S fikalifb 44 it 2021 455 29 %55 4 #] 319

fr miR-224 4 W7 ACS B % X% N B % E R,
Logistic Bl 347 % 7 ACS A& X % W %k F W 48
xHE, P<0.05 HZFAZITHFE XL,

2 # B

2.1 FWAELZEMLEE

212 #4232 PCLIRYT I ACS B35 A 42
(19.81% ) KA ZBENFBeAE , Bt SRR A
TEAREWRE M BMI W TC TG \HDLC & Ik 52
ZREAR PR Y e R Bl ke 78 e 7 SCBK
XHEBBE LR, ZR BRI FE L (P>
0.05) ;M7 4 LDLC W s o bb AN S 484K B 34 iy
TR, ZR WA FE XL (P<0.05;% 1),
2.2 ACS 2% PCl RFMF miR-224 KFEBHE
T

PIZH MG miR-224 7K LGB ISR 3300 (F =
233.752,P<0.001) A A% Wi (F =33.412, P<
0. 001 ) Kt [a] 5 28 51 1) 58 BAEH (F =25.850, P<
0.001), P4 IMLTE miR-224 7K V- B s (] 3F 2 &2 7
EEaE P PCI RJG 7 K miR-224 7KK T3k
WAEW , ZFA G E L (P<0.05;382)
2.3 MiF miR-224 K FIFEM ACS BE X BN EFIH®

PCI RJ5 7 K miR-224 /K FEPEH ACS H# 3248
N Bk %5 ) AUC 2 0.860 (95% CI; 0.806 ~
0.904) ,H TARJG 1 K miR-224 FIAJG 3 K miR-224
TP ACS B KRN RZE I AUC, 2R A 481t
S (Z=4.929 4.367,P<0.001;23 FK 1),
2.4 MmMiF miR-24 5 ACS BEXEANBEEN
XE

AT RESZ I ACS F8 3T S N P78 1) R R AT
1% LDLC B s  SCZR K EF PCI ARG 7 K miR-

R1. MARLERLLER

Table 1. Comparison of baseline data between the two groups

N=¥4 A5 ]

i H ?Eff:’;ﬁ ff jij) % P
s 54.62+8.46 51.97+9.19 1.789 0.075
PN/ TBI(% ) ] 0.070 0.791

T 122(71.76) 31(73.81)

Pk 48(28.24) 11(26.19)
BMI/ (kg/m®) 25.88+3.15 25.77+2.29 0.262 0.794
WA/ [ (% )]  91(53.53) 23(54.76) 0.021 0.886
TC/( mmol/L) 5.35+1.02 5.28+0.97 0.402 0.688
TG/ ( mmol/L) 2.20+0.76 2.12+0.88 0.592 0.555
LDLC/(mmol/L)  2.95+0.59 3.41+0.85 3.315 0.001
HDLC/(mmol/L) 1.42+0.39 1.38+0.40 0.592 0.554

IR/ [H(%)] 71(41.76) 18(42.86) 0.017 0.898
BEIRNE/[ (% )] 48(28.24) 28(66.67) 21.630 <0.001

THE AR/ mm 3.08+0.46 3.1120.50 0.372 0.710
HHKE/mm 28.05+6.49 35.768.64 5.418 <0.001
56 R B ik e AR
Eﬁg(ﬂéﬁ"% 0.374 0.946
LET 3(1.76) 1(2.38)
A Wi S 83(48.82) 22(52.38)
A e S 15(8.82)  4(9.52)
A7 iR sl ik 69(40.59) 15(35.71)
TS [ (%) ] 0.407 0.523
L3 74(43.53) 16(38.10)
ES3 96(56.47) 26(61.90)
/K 1.90+0.92 1.75+0.85 0.960 0.338
PRV [B(% ) ] 3.909 0.142
STEMI 124(72.94) 29(69.05)
NSTEMI 39(22.94) 8(19.05)
AREERLOLYR  7(4.12)  5(11.90)

% 2. MAMTE miR-224 kK FEHETH
Table 2. Dynamic changes of serum miR-224 levels

in the two groups

24 (FEEIRIE IR 4) N AR (WARE o< 54l n ARE1ER O ARFE3IR ARRTER
0.1) Bkt XBANFEEENEZENA ERZAEH 170 1.51+0.37  1.88+0.36  2.71x0.33
Logistic Z P Z H 8, 4559 W78 LDLC B R % . AEH 42 1.52+0.51 1.80+0.33 2.15+0.40
LUK A PCIARJE 7 K miR-224 K5 ACS ¢ 0123 1.322 9-362
H SRR E YIHIE(P<0. 053 5) . £ 0.9 0187 <0.001
3. miR-224 i ACS BEZ RN EREHIREE
Table 3. Efficacy of miR-224 in evaluating in-stent restenosis in ACS patients

Eis2 AUC SE 95% CI EARER IR WS REE%  FERE/ %
AJ5F 1 X miR-224 0.514 0.054 0.444 ~0.583 0.102 1.99 19.05 91.18
AJ5 3 K miR-224 0.579 0.047 0.509 ~0.646 0.164 2.18 95.24 21.18
AJF 7 K miR-224 0. 860 0.038 0.806 ~0.904 0.656 2.26 71.43 94.12
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Figure 1. ROC curve of miR-224 in diagnosing in-stent

restenosis in ACS patients

x4, TEWE

Table 4. Variable assignment

A b T A

AEIE <60 % =0,>60 % =1

LDLC <3.04 mmol/L=0,>3.04 mmol/L=1
W PR =0,2=1

SRR E <29.58 mm=0,>29.58 mm=1

PCI RJF 7 K miR-224 >2.26=0,=<2.26=1

RS5. ®ACS BEXRABIRER Logistic ZERE A2

Table 5. Logistic multivariate regression analysis of influencing factors of in-stent restenosis in ACS patients

PSS B SE Wald P OR 95% CI

AR 1.175 0.822 1.273 0.105 1.030 0.885 ~2.317
LDLC 2.240 0.987 5.401 0.021 2.541 1.322~9.260

Wl PR 2.568 1.203 4.622 0.030 4.352 1.276 ~8.945
K 0.270 0.094 9.118 <0.001 1.214 1.029 ~3.467

AJF 7 K miR-224 0.475 0.159 8.673 0.003 1.584 1.121 ~4.722
SEETIN miR-224 7/KFi2 W7 ACS 35 PCI 5 K2R N RS 1Y)

TER NS R PCL A T ) B R R
22—, AR 5 A A Y A IS A ARRE N A
A5 SF- 8 LAN i 36 5 L A2 B 2 5 H s B A B
T2 H AT W S B P A A AR R
B, miR-224 (i FAGR X28, CHRiES 5
JF 40 g LR | S o BE 40 R | R AN R | AT
B B g R B R 45 & g a4 H 6T miR-224
5 ACS 855 PCL J5 SCER N FBE A B AF 53 18 K B 4l
i, B P PCI ARG 1 K 3 KFIT R
IMLE miR-224 7K, KIS miR-224 /KB
(B E A Tt R B, BB 4 PCL S 7 KIMLYE miR-
24 KR FAERAS AL, IR 45 RN 4 PCLIRYT )G,
ACS B IMIE miR-224 K-, HR P T g
PCLIGYT 5 IL48 F- A 56 I Ah, PCL JS 7 K ILTE
miR-224 7K T REXT S AL BB A —E TRIUAEH .

ARG E L R 2 T EBA 19.81% ACS B4
PCI J& & S B TR AT | 1 405 SR AR T4 pH 251
NIHAZER W RE 5 AR FEREAS 1 KN AR 22 53
FX, AFFEHET PCL)E 1 K .3 K7 KIMLHE

ROC 4k, 25 IR PCLJG 7 K miR-224 27 ACS
B PCLJE RN BB B AUC 28 0. 860, /& T
PCIJ5 1 K miR-224 fil 3 X miR-224 2l ACS &
PCI J5 3238 FE P28 1) AUC, %45 S22 PCI )5 7
K miR-224 2 ACS i PCI J5 3028 N BB A5 11
SRR, T B I PCT 5 SZ 4R N BB A, Tt
202 gy M SIE ST LDLC MR LK E
ACS B35 PCL G A BRI AR A OC, Witk — DR
B miR-224 5 ACS ¥ PCI J5 28 M2 1Y %
R AWFFE R Logistic 22 2 [\ 5 4 5% 17 ACS
B PCLJG RN PR A G R R 45 R iR
LDLC BEIRNG S22 K BE AT PCLJS 7 K miR-224 5
ACS 55 PCLJG XN B2 B UM OC , 5 Bkt
FEER—E.

AWFEUESE PCLJG 7 K miR-224 5 ACS 3%
PCI 5 S 28PN P 75 25 D) AH O, HE0 G J5 (5) ] g
PR JLA : (1) ACS AR5 , miR-224 7KSER#AIG, I3
TSR AL AR K T B/ Smad {555 538 B E 5 4
BE 1 AR AETE&REAR2 SKF25
Sy S WK kA A Ak B B 18 S 1 A8 o 9 ok 7R A I
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S5 ERAES; (2) AR S K v LAl
M miR-224 LASE (v 3 PR ARR S = 1) A SR PR 1
21 AR T B A /MR AR 15 %
%5, 20 2 SR skl REf (bt A2 )

28 FJTR, ACS H 3 PCI 5 L3 miR-224 7K -
i P[] 2 2 177 H 175 . miR-224 /K5 ACS H# PCI
5 1SRN R R %Y, ACS 83 PCL G 7
KIMTE miR-224 7K PR 2 7R S48 N 158 75 XU 458
o AHRAEE—EANE, F—PHIFRZ 0
T, B GAE A o /IS B A 22 53 0 S 6 445 L 3 1l
P, BEAh B ACS % PCIJF I miR-
224 FK V- B B (RIBS BE, DA S FE TR A ACS
PCI J5 SCAE N FR B8 A IS ]

[ &% k]

[1] Du GL, Luo JY, Wang DL, et al. MIF gene 15755622 poly-
morphism positively associated with acute coronary syndrome
in Chinese Han population; case-control study[J]. Sci Rep,
2020, 10(1) ; 140.

Zhang X, Tian G, Shi Z, et al. Initiate danhong injection

—
8]
[

before or after percutaneous coronary intervention for micro-
vascular obstruction in ST-elevation myocardial infarction
(DIRECTION) : study protocol for a randomized controlled
trial[ J]. Trials, 2020, 21(1) ; 48.

e, RN, B Ah, . WRIKCRAFRE S
PR S RN TR A [T]. KHEEEZ, 2019,
47(6) : 646-650.

[4] Nufez-Gil 1J, Bautista D, Cerrato E, et al. Incidence,

—
[O¥]
[

management, and immediate-and long-term outcomes after i-

atrogenic aortic dissection during diagnostic or interventional

coronary procedures [ J]. Circulation, 2015, 131 (24):
2114-2119.

[5] Qi W, Gao C, Zhang L, et al. miR-3196, a p53-responsive
microRNA , functions as a tumor suppressor in hepatocellular
carcinoma by targeting FOXP4 [ J]. Am J Cancer Res,
2019, 9(12) ; 2665-2678.

[6] YuZH, Wang HT, Tu C. Diagnostic value of microRNA-
143 in predicting in-stent restenosis for patients with lower
extremity arterial occlusive disease[J]. Eur J Med Res,
2017, 22(1) . 2.

[7] GuY, Cheng Y, Song Y, et al. Retraction; microRNA-
493 suppresses tumor growth, invasion and metastasis of
lung cancer by regulating E2F1[J]. PLoS One, 2019, 14
(12) . €0227503.

[8] Miller CL,, Haas U, Diaz R, et al. Coronary heart disease-

[

associated variation in TCF21 disrupts a miR-224 binding
site and miRNA-mediated regulation [ J]. PLoS Genet,
2014, 10(3) : e1004263.

[9] Xu HM, Sui FH, Sun MH, et al. Downregulated microR-
NA-224 aggravates vulnerable atherosclerotic plaques and
vascular remodeling in acute coronary syndrome through ac-
tivation of the TGF-B/Smad pathway[J]. J Cell Physiol,
2019, 234(3) : 2537-2551.

[10] EEINEZ2EN 2, PR 20 MR
orex, ARSI PR A o 2. SN KSRGS R R
BREZITIRR )], PR ESRIRE, 2016, 25
(4):397-404.

[11] WuJ, GuJ, Shen L, et al. Exosomal microRNA-155 in-
hibits enterovirus a71 infection by targeting PICALM[ ] ].
Int J Biol Sei, 2019, 15(13) . 2925-2935.

[12] WIHe, Xibene, X8 BH, 4. AIP Jiig LR 55
JR AR AR ZE B AR DG PE 3 M [0 ], P22 58 il R
W (E2ERR) , 2018, 39(4) : 463-465.

[13] AR/NTL GO A S TR 250 oK 3k 16 2R 408 9 ) 2 M A
MAFHPAERIT PR [ D], Jbat: PhRnEE o
B, 2017.

[14] Hung JH, Li CH, Yeh CH, et al. MicroRNA-224 down-reg-
ulates Glycine N-methyltransferase gene expression in hepa-
tocellular carcinoma[ J]. Sci Rep, 2018, 8(1): 12284.

[15] Liu F, Liu Y, Shen J, et al. MicroRNA-224 inhibits pro-
liferation and migration of breast cancer cells by down-reg-
ulating Fizzled 5 expression [ J]. Oncotarget, 2016, 7
(31): 49130-49142.

[16] Huang S, Qi P, Zhang T, et al. The HIF-lo/miR-224-
3p/ATGS axis affects cell mobility and chemosensitivity
by regulating hypoxia-induced protective autophagy in
glioblastoma and astrocytoma[ J]. Oncol Rep, 2019, 41
(3): 1759-1768.

[17] Gan BL, Zhang LJ, Gao L, et al. Downregulation of miR-
224-5p in prostate cancer and its relevant molecular mech-
anism via TCGA, GEO database and in silico analyses
[J]. Oncol Rep, 2018, 40(6) . 3171-3188.

[18] Zhu G, Zhou L, Liu H, et al. MicroRNA-224 promotes
pancreatic cancer cell proliferation and migration by targe-
ting the TXNIP-mediated HIF1a pathway[ J]. Cell Physiol
Biochem, 2018, 48(4) . 1735-1746.

[19] B BH, Xmgne, Dhesce, 45 TPk ARG B I
% big ET-1 NT-proBNP 5 S BN BRI SC R [T ].
PHZASH KA AR (BRFR) , 2018, 39(3) @ 332-335.

[20] THIT, GRISHE, T, . Toll BEZH 4 70 %
RUTE O 8 P R S 5 2 B R B IRA AAR R 3
RN PR A GRS IR R YA SCPE [T ] v O A8 2R
i, 2019, 24(5) ; 419-423.

[21] KR, 25irE, & X, 45 CYP2C19 RIS RL M ik
ZERAERA PCLARG RN PR R R R 204 (]
PELC MRS, 2017, 15(12) ; 1098-1101.

(M SCH%E FSEH)



