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HE : B KK miccoRNA-192 (miR—492) Feirmifds (RMPs) 7K-F ¢ ST 846 & A8 LR e
(STEMI) #2&2 ZAEKRNIFANAK (PCI) REFEHTRMML, F7ik  ©BESH 2020485 A—2022412 A
R T H ZARKIE RIS 09 87 4147 PCL 49 STEMI % & 6916 R A, MR B 2 RaT e A48 X 4. miR—492,
RMPs KA S EIHF. REMIFTOANA, REZERRChFEFH (MACE) RAWHIL, 5 ATUE RIFH
(EMACE) #fUs R R (KAEMACE)., WA EH miR—492, RMPs/K-F R RAMEFHE, 2V HeaTi
W R FE, oM miR—492, RMPsTAM TG 6918, R e BAEH miR—492F RMPs K-F ¥ & T
J& BAFHL (P <0.05), TBR RS SYNTAX ARG, ZmENMNEITIE, Killip VA B, Ehkbte g fi
e R )G ot 2GR R AT K39 3 TS RAF4E (P <0.05), TRERRALS USRS | | fadhik, WUBR S As
B LEEK-TF34 & THUG RAFA (P<0.05), % B EF—H&Logistic 1AM AR ZF: miR—492M5F 2K &5,
RMPs & 7K-F | K Jm EMNEFT I K H EEFUSERREWERE % (P<0.05). ROCHMELRZF, mR-
492, RMPs ZJATRM STEMI %4 TG 69 W &, T @A 5514 0.779. 0.790, 0.936, RS H A 71.4%., 76.2%.
90.5%, TIPS H A T4.2%, 75.8%. 84.8%, L5 miR—492, RMPsA&STEMI &% PCI KRG TG R R AR A
MR E, = BEAAN TTA AT B TS

KEIE : STERESACIARIL ; Z2HARIIIAAK ; microRNA—-192 5 Logmfficts ; FUg ; TR ML
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Evaluation of miR-492 and erythrocyte microparticle levels in
predicting prognosis of STEMI patients after PCI*

Zhou Yao, Geng Juan, Liu Xu-hui
(Department of Cardiovascular Medicine, The Second People’s Hospital of Huai'an, Huai'an, Jiangsu,
223000, China)

Abstract: Objective To investigate the prognostic value of microRNA-492 (miR-492) and red blood cell
microparticles (RMPs) levels in patients with ST-elevation myocardial infarction (STEMI) after percutaneous
coronary intervention (PCI). Method A total of 87 patients with STEMI who underwent PCI from May 2020 to
December 2022 were retrospectively included. Preoperative clinical data and levels of miR-492, RMPs and other
laboratory indicators were collected. The patients were followed up for 6 months after surgery. According to the
occurrence of major adverse cardiovascular events (MACE), they were divided into the good prognosis group
(without MACE) and the poor prognosis group (with MACE). The levels of miR-492 and RMPs as well as relevant

clinical characteristics were compared between the two groups. The prognostic factors were analyzed, and the
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prognostic value of miR-492 and RMPs was determined. Results The levels of miR-492 and RMPs in patients with
poor prognosis were higher than those in patients with good prognosis (P < 0.05). Patients with poor prognosis were
older and had higher SYNTAX scores, longer time from onset to interventional treatment, a greater proportion of
Killip class IV, higher coronary thrombus burden, and longer duration of postoperative antiplatelet therapy compared
with those with good prognosis (P < 0.05). Levels of ¢Tnl, BNP, and CK-MB were also higher in the poor prognosis
group than in the good prognosis group (P < 0.05). Multivariable logistic regression analysis showed that high levels
of miR-492 and RMPs, and long time from onset to interventional treatment were risk factors for poor prognosis
(P < 0.05). The receiver operating characteristic (ROC) curve analysis showed that the areas under the curves
(AUCs) of miR-492, RMPs, and their combination for predicting the prognosis of STEMI patients were 0.779,
0.790, and 0.936, respectively, with sensitivities of 71.4%, 76.2%, and 90.5%, and specificities of 74.2%, 75.8%, and
84.8%, respectively. Conclusions High levels of miR-492 and RMPs are independent risk factors for the prognosis
of STEMI patients after PCI, and the combined detection of miR-492 and RMPs can effectively predict the prognosis

of patients.

Keywords: ST-elevation myocardial infarction; percutaneous coronary intervention; microRNA-192; red

blood cell microparticle; prognosis; predictive value

ST Bt ¥ =1 74 .0 (LA BB (ST—-elevation myocardial
infarction, STEMI ) J& — Fft /" 5 100 JULAS FE 2 7Y | 38
S EE AR BN bk 52 4 P 2 T B0 O LB L, FB I DK
U 8 R AL F55 ) 0 B P R PR R A VR LA
55 F% 95 N 2 5z il R ) ik A A (percutaneous
coronary intervention, PCI) A58 35 /0 A TF AR LS 35
TE B I AS BRSPS 0 LB 1l VR
BTG, S STEML & ST A (HA BF5E WoR ,
STEMI i & PCUA J5 7547 388 i Ta AS R &k Az AU
P, 300 R 3 0 1 0 O Rt AT TR
KHE, MicroRNA (miRNA) J&—25E w65 1 /Ny
T RNA ¥, KEM@HTE20~25 ML HIRAL ,
HCAE A P A B R AEAE I, microRNA-492
(miR-492) 1] 7 STEMI & 2 /K7 B & T,
Al F I AR 12 Wi STEMIY . £ 40 g 3087 (red blood
cell microparticles, RMPs ) , &5 t ¥ 7E ML v iy 21
20 7= A B B IN AR LR e, AR ML 0 9 R
RAE . JRYE | MRS LT, A0 AN R S At T
B, #R Al BE S B RMPs B A BF 5 WK,
RMPs J& 5 M) STEMI £ 2 568K 3h bk ifn 8 9 25 7™ 5 7%
JEM IS fE B RS BT, AR I AR T
155 = N RS BEAT PCLIAYT (19 STEMI 8 % AR Hif miR-
492, RMPs K-, F3 A1 oG £ 0US (19 PPAS M8

1 ARSHE

1.1 —fAER
] JB51 12k 3 BF 2020 4F 5 H —2022 4F 12 H 76 k%%
eE = N ERAT PCLIAIT Y 87 ) STEMI FE & . H:

k48 15, L ME39 ;R4S ~ 75 IR
TR0 18.7 ~ 25.4 kg/m* . AWFIT 4 I B BL 2~ R P22 5
x4t #E (No: HEYLL202588) .
1.2 WANSHERFRAE
121 waxadFfE OFFS STEMI 2" Qi R %
B E Q) HIBAT PCHRYT A A FARENIE; @D E
Wi,
122 #Hmdrg OfEHMORERZ; QIR ™
A, OB EME; @OlETARL,; @&
PCIZERIE; ©%s% RGP
1.3 REEHER NN miR-492 &Rk

SBE T ZORE A BE B il R Dk il 5 mL,  7E % TR
YRR E 2 30 min, 3 000 t/min .0 10 min, &
AR 12 em, B . H TRIzol 3% (L AT
ZLEMEARAERAE) &S RNA, &£
Nanodrop 2000 (F§ 5t HEE AE WML A RAE) Kl
RNA W J& J 4l 5 (A, /Ay, 1.8 ~2.0), Agilent 2100
Bioanalyzer (3 [EZHHAEFHE A ) 40k RNA 58 %%
£ (RIN>7.0, DV200>7). ABI Q5 %1% & fitH4% )2 [
(polymerase chain reaction, PCR) % (38 [ P& Bk K it
IR BN F ) FE SR miR-492 FF %E (1) ¢DNA,
PCR JZ J & & & 20 wL: 2 pL ¢DNA, 10 pL
TagDNA R &M ( H 7R TaKaRa A 7)), 45 0.5 pL1E
Fa 51y, 7 wLoBZEK s SO &4 95 °C il A4S
30s. BPESs, 60 CiRAK40s, 405, FL40
TEHA . miR-492 IE [ 51 #7351 . 5'-CTCAACTGGTG
TCGTGGAGTCGGCAATTCAGTTGAGAAGAATCT-3
KB 44 bp; M5 F5: 5'~ACACTCCAGCTGG
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GAGGACCTGCGGACAAG-3", K& 30 bp, W= U6
EmGIYFES]: 5’ CTCGCTTCGGCAGCACA3', K
17 bp; K5I HF45: 5'AACGCTTCACGAATTTGC
GT-3", K J¥ 20 bp, K H 272 & i1 5 miR-492
mRNA FIX} ik & .
1.4 RRAREAKN RMPs 7K F

WU A S A B IRl K I, 7 4 CHEETR
23 000 r/min £ 0> 20 min, FHEELLANML/INER , 175 X
Z1 40 ff /N 3K S 52 AT B 0 3R 1F RMPs. B 25 plL
RMPs il A 100 pL Binding—Buffer, 100 pL 41k 45
5 wL Annexin V L E IR B WIR S, SR )5 76 = I
bR BEF 20 min, ZJF M A 25pL PE it A
Glycophorin A (_F VA 7% 4 A= ) B2 Iy A IR A
F], CD235a, Biolegend, %5 349106, 1 : 50 #i
B, oGRS IF RO E 20 ming 5 0A
175l PBS 2% i 85 &, fiff JH 55 [ BD FAC 2\ H]
SCaliburT™ 4 37t =X 40 Jf AL 3 47 %€ & 53 B LA 3P Al
RMPs 7K ~F- o 5255 A ik & [\ 2% B, 43 518 PE-
IeGlk (32 [ BioLegend /A ®] , %% %5 400113) M
FITC-IgG1l ( 2% [ BD Biosciences 2 # , % %5
555748), M THEERAER: RS G T
1.5 ImARFRULE

MR W R T RE, AR . AR L IO
SRR RBT R L. SYNTAX BN . KR 2
I AIRITIIE] . A I FE A . SO 4 A B |
FWEL . A0 ZE5F 532 (left ventricular ejection
fraction, LVEF) . #ALTHIFL . A Jg HZAEH . Killip
Dol SN E Y [ T i S N NI = 710 | AN R 7 R
FHIF G, IR0 & S H [ BE - (total cholesterol, TC) |
% B g & M H [ BE (high—density lipoprotein
cholesterol, HDL-C) . D ALALEE H 1
troponin I , ¢Tn I ) . fixi #1 IK (brain natriuretic
peptide, BNP) . JL 2 ¥ Wt [7] T- i (creatine kinase
isoenzyme, CK-MB ) K-
1.6 TEksa4A

ARJFHETT 61, WEHR] 32 SR R0 i 8 5
1 (major adverse cardiovascular events, MACE) & 4
5. 87 4] STEMI &35 PCI AR J5 6 1 H W ALA 21 4
KAEMACE, Horpout g 8 ) FAHAL4 4], LR
w8 DIRMESET L, BIUS A RN 24.14%
(21/87) o 21 il & = MACE A HiJG AN K41, 66

(cardiac

JEMACE A Tt RAF4
1.7 SitEHE

BO9 43 7R FH SPSS 20.0 G HA 0, TR R
DI R EOR (%) Roas, B X K6 560 5 Fisher
Ko TH ORI IR 2 bRl (x2s) IR,
R % 2mBE Rl HR— K
Logistic [A] IR s 22 323 B TAEFRE  (receiver
operating characteristic, ROC ) ek, P<0.05 hER
AGit e L.

2 R

2.1 PHmMiIR-492 RMPs 7k F Eb 5

WG A K45 U K420 miR-492 Fl RMPs 7K
i, ik, ERYASEIFFENL (P<
0.05); )5 A K 20 miR—-492 1 RMPs 7K - 24 & F ¥l
JERIFH, Wk,

1 WHEMIR-492 BMPs7/KELLE (x+s)

215 n miR-492 RMPs/%
WE A R4 21 8.25+1.03 54.73 + 4.97
TG RAF4 66 6.74 +0.84 47.26 +4.29
i 6.784 6.686
P 0.000 0.000

2.2 FHEXEMEE

TG AN RS WG R B R . TR AR R
PR PR RCEE B . OB PRE R R L I AR
R SCHRAE BRI L . ZE L% . LVEF KF |
FEAE T FLRUR J5 25 i L, &/ ek, 22
S TG X (P>0.05), FiEARAS WG
RAFA A1 . SYNTAX U4 . & A AR YT I
[B) . Killip 43 2 A8 A% e Ik it 442 17 Ay 3 S 440 B AT
JEPUI /R 25 B T, &) ek, 22
SWAEG ¥R (P<0.05); Ti)n AR AR .
SYNTAX FUp . &9 A AR ] . Killip IV 4%
el AN o7 (1 =R R i N 8 | AN 2T 7/ R U
RS T HE Rird . k2,
2.3 WAL EIIREER

e A R4S W5 R 420 TC il HDL-C /K- [
B, %, 258 IL%IFE X (P>0.05),
W ARA ST R4 cTn I . BNP Al CK-MB 7K
T, ok, ZRHARITFEENL (P<
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&2 WAIRKTRLLE

BEAKRZI] 21 10/11 63.35+4.53 12(57.14) 12(57.14) 2235+1.24 2041+6.18 8.12+1.16 12(57.14)  11(52.38)
WG R4l 66 38/28 57.47+4.11 26(39.39) 32(48.48) 2221123  1578+6.31 6.25+0.89 29(43.94) 22(33.33)
REI: 0.639 5.571 2.040 0.478 0.453 2.943 7.772 1.115 2.455
P{E 0.424 0.000 0.153 0.489 0.651 0.004 0.000 0.291 0.117

TR A R4YL 10 11 5(23.81) 16(76.19) 43.65+4.85 25.63+8.54 15(71.43) 13(61.90) 16(76.19)  3(14.29)
Wi R4 39 27 10(15.15) 56(84.85) 45.71+5.08 22.42=7.47 51(77.27) 46(69.70)  55(83.33)  13(19.70)
X1 0.852 0.837 1.636 1.656 0.297 0.443 = =
PAH 0.356 0.360 0.106 0.101 0.586 0.506 0.522 0.751

PR ARH 2(9.52) 5(23.81)  4(19.05)  10(47.62)
TG R4 30(45.45) 25(37.88)  8(12.12) 3(4.55)
X2/ HH 26.841
P4 0.000

3(14.29) 8(38.09) 10(47.62) 5.15+091

25(37.88)  30(45.45) 11(16.67) 7.06 £ 1.06
9.276 7.425
0.010 0.000

0.05); Mg ANR4 cTnl . BNP Fl CK-MB 7K F- 3

T UG REFA . MRS,

#*3 FASSWERERIER (xxs)

A R4 21 4.85+0.69 0.94 £0.19
Tl R AT 66 4.67 +0.66 0.91£0.18
tfH 1.077 0.656
P{H 0.285 0.513

0.75+0.15 475.62 + 52.85 351.62 +39.07

0.63+0.12 421.47 + 46.83 323.25+35.92
3.751 4.474 3.087
0.000 0.000 0.003

24 STEMIZEPCIRGEMEEZMEZENSEZE
Vi)

PLSTEMI 8 #H 2 &g AR (=0, &=1)
R AEfE, miR-492 (SZUAE ) . RMPs (SZil{H) |
AEWE (SZINME) . SYNTAX By (S2ME) . RIKE
A AGEIT IR (LA . Killip 434% (1 ~ %=
0, V%=1). ki ffsgk (PR%=0, =&
P=1) . ARJFHoi /259 HE (SEE) |
cTnl (SZMUME). BNP (SEIUME) A1CK-MB (52
i) hAHAE, @l ERKET (VIF>5) KA
KRBUEFE (>0.7) HIFR Ly 2s i, [RIa R
JHRIRETEIEK v (Forward LR) R biiR, LK
R — % Logistic M50 H7, 255 B7R . miR-492 A X}

£IA R OR=3.603 (95% Cl: 1811, 7.169) ].
RMPs 5 7K % [ O R=4.256 (95% CI. 1.772,
10221) 1. % 9% & A A IR 7 i ] K [ 0 R=4.039
(95% C1: 1.665, 9.795) ¥ M & HE A KB E
KN ZE (P<0.05), W4,
2.5 miR-492 .RMPs il STEMI #& PCI R
BEWHE

ROC M £k 45 % 77, miR—-492. RMPs M I &
T STEMI B & )5 il 2 T E R (area under the
curve, AUC) 4341} 0.779, 0.790. 0.936, /&I
Iy BN 71.4% . 762% . 90.5%, FESEVE Y B R
T42% . 75.8% . 84.8%. WLFESHIK 1,
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AN 4535 %
#F4 STEMIEEPCIREHEREZEM S EE—H# Logistic B35 S #
A i b s, Wald x*f Pl OR {H e
T LR
miR—-492 1.282 0.351 13.335 0.000 3.603 1.811 7.169
RMPs 1.448 0.447 10.498 0.001 4.256 1.772 10.221
KIREA NI T ] 1.395 0.452 9.538 0.002 4.039 1.665 9.795
&5 miR-492,RMPs illl STEMI £ PCI RISTUS MR BE ST
95% CI 95% CI 95% CI
ECL2 e AUC A% FESHE %
Th LR Th LR T LR
miR-492 7.51 0.779 0.661 0.898 71.4 0.604 0.819 74.2 0.634 0.850
RMPs 0.509 0.790 0.676 0.905 76.2 0.645 0.873 75.8 0.648 0.868
B 0.936 0.875 0.997 90.5 0.766 1.000 84.8 0.727 0.972
10 ey ARG A . e, PO miRNA AL Y AR
ol = OIF 0 A UGB RNA WA, B A T I IR
S // Wb, DOOCRUSE | RRSRrERGER, BLC SO IR R
LS R 7 LW . BUR AL AR S 2 1 BER>Y
® | 1] & SFBESE B R, AMIEE S A M miR-492 kK F
T S TN . W T LA AMUISIT . miR-492 FTHESS
. /// T 4 SIRTI mRNA 3'UTR, M i T i SIRTI, & %
J// :g%ﬁ FOXO1 % St A s, E— 2 UEJ T3 Bim (Y
00 F—nqy : ; : ik, RLPOFLALIR Caspase-3, EHEATHIIT T
v AR, miR-492 738 ok 4 P 2 40 VEGF 194530
1 miR-492.AMPsTISTEM B PCIRERUERy 0 ISRy, WML, RMPs 2
ROC g% PRV 200 6 7% R D N 2H G 2 IR A R ), X SR

3 it

STEMI J2& 5 iR 8l ik 572 4= P 2€ 5 2090 LBk 1L
AR, BRI AR Rk, R et
BIT 5l kIR . DR, FEURENEMFRZ
FrEEW, HESFEOETY, PCLE O R
FAR i3 e A= L 3 P SE ) SR Sl KR I, DA T
oMM AREE, BAAG/A . AW TR
FA AN HARJE A MACE & A KU, X4k 4L
GRS HRAE, STEMI £ # PCIAR)S 6 1~ H MACE &
A 28.03%, AWFIE KR N 24.14%, K ERAE
TESEMEAR . R, I R S 0 TR 3 s 1 O A o 2
.

miRNA A] 581 mRNA 4545, i ZHHLH =5
SE R R IK B R Fp A Yl B, A

KE LA MR B, AR . M4l
AR ) B 20 8 2R A5, AR IR 26 v 1Y) 2 i A X 45
B, HRT DAAE M AE AR — B[R] . RMPs (14 85 i
FUVRR S Pk 143 T DL IR — S8 9580 i A i . 78
STEMI 955 BERAS T, 0o LA i Sk 4 L 40 Ak 7 93 S
GORE SR 35, TS EOLT AN R 5 1 i, M
P £ RMPs . X 26 RMPs 26 I #85 4 i I 19k 22 &
B, HLAPEEETEME, T o P At 1 Ak 3% e o
I it J5 A2 0 AN ot IR 7 XA A, e it 4 A
Ao [FIAT, RMPs 3% [ ik () CD235a 4 4> F Al fE N
BOAAR, S50 He gt . N B B A0 A SR A 32 1R
G545, A AR R, fE B 40 SR AR FNE AL,
BETAAE -, 0 Ji) Jay 38 48 4iE I . RMPs P4 #5465
A I 2T 2R (7R RO AT R ARl A R R i 2T
FEMIMA R, FAEER, S80N KD RE
UL WLAN B SR AL 3805 . bAh, RMPs 38 AT GE 38 2o 4%
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5 HE 2 1Y microRNA - (U1 miR—-492 A &) 8l {5 5 4>
T, A EGE D, #F— PGS
AL T, miR-492 5 RMPs KA X, X— KM
LHF T miR-492 5 RMPs 2 [8] b 6] /E FH 0 0% 115 156
RMPs 76 9 0E | MUARTE A | 148 45 43 0 10 Y 0 2
A R R IEEZEMEN, HgEs5R
JiE SR L /NBRCTE AR I R R R B I A P R
TIRE By AR 251 RMPs 19 A2 B0 & %2 A 78 21 40 g
ZRNVRAE . AR B R T R A5 6 A0 ) 9 e
TG, RMPs A BB o A5 0 ) B2 D Re fs fig . {2
HE AR L BTG ARRE R A5 D 2R ) Il T Rk
AN, RMPs s AT AE 8 8 00 9 0045 05 4 L ol A v A
M EBEELRS S5MACER L, RIE. 5
& B RMPs 7K ~F- R £ 145 5 A B B 28 b 5 5 T
[, X AT BE 5 BRI A i AT RN R PR
GG B, RMPs K P2 20t 0 WU BE B & il
Jikos A B BE Ak ST FE R 2R . ARBIESE B, miR-
492, RMPs 5B EFG A, HREMVAERKE;
ROC 28 45 5 B 78, miR-492. RMPs A 1€ 4 i
G B9 AUC 43 %) 28 0779, 0.790., 0.936; 42 /%
miR-492 . RMPs It & 10 2% B8 £ T 50— Flil 54 Be o
[A] I i PR T % miR—-492>7.51 . RMPs>50.87% ) #.%
HHAT A FATY, LRTHTS, MaERR .
ARFRGERIE WK, F . SYNTAX U4, &
W B AIGITIEE] . ¢Tn 1 . BNP, CK-MB 55
AKX, KIREN AT IR WG M7 fE R R %
BUR L WUE B 18 T 23 Bl AT % 38 g 2 4 T B, Wl
Aol B DN RE RS i, SEBRE AR .
WR MG W, AR R AR STEMIR 3 S
PSS R 2, SRR R A -5, Xl fg
S AFEAR G KB E AR AR 2 R A K
SYNTAX #53 A] LU T 3P4k STEMI 8 35 ik IR 5 Jik i
AR, B, RASEE, BHE S 2,
bon i ZIE S T I TN || NITITR 20 0 A
Dyae i fb e Em . REGRIT R THT AL
a0 O, HER A AR YT & 5 B0 K i 3 B %€
AR [0 A S 4,0 LR i FsF ) 384 i, DA T 398 im0 UL
PG EIRERE , BN TG A B, X5 974 5 )
IR LGSR —3. oTn 12— R0 WL MIBE T~ B )
B, 2 SR R SO O LR R
Wz —, AL U0 JE BN T, JFET

FREeFH =8OR, oTn 1 KSF7E ST Brdh i LG L 5
(112 W F ™ B R B T AL A BRI, CK-MB
FEALE NN, 255 OB Oits B,
AL RO WLAZ 15 BRSO I, AE i B2 WO LA
BE . PR AR FERERY ) BNP R —FP M2 K, b
JUL 20 B B A3 b, O WL A2 400 25 8 0 L RS T
AR PRA RN &R VE T, RIS O E B AT
VAT A R I R AT A A R R IPEAL
T KU, FRUR R B il 141 T 0%

Zi BTk, STEMIE # AR Hij miR-492 . RMPs /K
AR TG B ST fa B s e R EE I R 38 o 1k
G E ZH ARFIKF-, w8 S I O
AE, PhekE WS SR . SR, A B SR A
DG RREREAL . A K E R, S
AN, HORERBBPEAT Y, ARk EA S, 4558
FIREA I 25, J5 20 R AT KAEA . 20 H A i
PEBEFE 0 LA IE
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