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HWE B 2 H% G & 9183 2R Bk-13(Apelin-13) # /> RNA-21 (miR-21) 5 &M JUIE 5T
(AMI) S LB A5 A2 B R TRG T oLeg X B, ik IR 92 4 AML &4 4 Killip 584 1 ~ [1 8464 42
15 B8 7 i o ¥ Killip 2 A L~ IVH 50 4] 8% %) 4 P & B0 Wik #4085 49 Apelin-13 |
miR-21 VAR s WUAR A% A7 & 4 89 £ 5 ; A7 e i Apelin-13 \miR-21 5 & WUAR A% A7 & 4 0 48 K b 2 %
AMI B % £ 20 %8 R R FH(MACE) Z AR & ey TR M8, Z5R P & F 269 Apelin-13 miR-21
AT E L F VAK MYO ¢TnT CK-MB LDH /K- 34 3 TR EA, £ 57 LA %5 & L (P<0.05),
f23% Apelin-13 5 MYO . cTnT.CK-MB LDH # 7K 34 2 E48 % (P<0.05) ; f2 7% miR-21 5 MYO,
¢TnT CK-MB . LDH # /K35 2 E48 % (P<0.05), 92 #] AMI &% ¥ MACE £ 4 % 4 21.74% (20/
92), & A849 Apelin-13 . miR-21 485+ & ik &, VA% MYO.cTnT,CK-MB . LDH #K-F35 35 F AR A
20 (P<0.05) , 7% Apelin-13 3 AMI 4k % MACE #9700 R 4% 4553 % 5 5 4 82.44% .79.32% , o
7 miR-21 *F AMI 4k% MACE 697 R SU% 45 5+ B % 3 4 80.77% .77.95% . £5i #h & Wml ik
Apelin-13 \miR-21 K- 48 55 LA & % MACE &£ K6 -7 B ]
X8R PRI S UG A £ B8 R R FAINE G R OBIE L IREAR-13,; )
RNA-21
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Correlation between serum Apelin-13, miRNA-21 and the severity and
prognosis of myocardial injury in the patients with acute
myocardial infarction
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Department of Cardiovascular intersive care unit, the First Affiliated Hospital of

Nanyang Medical College, Nanyang 473000, China

Abstract Objective To analyze the correlation between serum levels of solitary G protein coupled

receptor ligand-13 ( Apelin-13), microRNA-21 (miR-21), and the severity and prognosis of myocardial
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injury in the patients with acute myocardial infarction ( AMI). Methods 92 patients with AMI were
selected, and 42 patients with Killip grades I-II were classified as the mild group, while 50 patients with
Killip grades Il[-IV were classified as the moderate to severe group. The differences in the serum Apelin-
13, the expression levels of miR-21, and the levels of serum myocardial injury markers between the two
groups were compared. Pearson correlation coefficient was used to test the correlation between the serum
Apelin-13, the expression levels of miR-21 and the levels of serum myocardial injury markers. The
predictive value of serum Apelin-13 and the expression levels of miR-21 for the risk of major cardiovascular
adverse events ( MACE) in AMI patients was calculated. Results The serun levels of Apelin-13, the
relative expression levels of miR-21, the levels of serum MYO, ¢TnT, CK-MB, and LDH in the moderate
to severe group were significantly higher than those in the mild group, showing a statistically significant
difference (P<0.05). The levels of serum Apelin-13 was positively correlated with the levels of serum
MYO, cTnT, CK-MB, and LDH (P<0.05), while the levles of serum miR-21 was positively correlated
with the levels of serum MYO, c¢TnT, CK-MB, and LDH (P<0.05). The incidence of MACE in 92
patients with AMI was 21.74% (20/92). The levels of serum Apelin-13, the relative expression levels of
miR-21, the levels of serum MYO, ¢TnT, CK-MB, and LDH in the occurrence group were higher than
those in the non occurrence group (P<0.05). The sensitivity and specificity of serum Apelin-13 levels for
predicting MACE secondary to AMI were 82.44% and 79.32%, respectively. The sensitivity and
specificity of serum miR-21 levels for predicting MACE secondary to AMI were 80.77% and 77.95%,
respectively. Conclusion Dynamic monitoring of serum Apelin-13 and miR-21 levels can achieve early
prediction of the risk of MACE occurrence.

Keywords ; acute myocardial infarction; degree of myocardial injury; major adverse cardiovascular events;

solitary G protein coupled receptor ligand-13; microRNA-21
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% 0 U BE ( cute myocardial infarction, AMI)
S P& 45 2 UL B AR BRI 0 i 45 0
e 2 e T HE R, BT, XS A I
PR 22 LIPS ATE B8 AR S I 45 0K 52 0 WLTE 1o =
BURYT HAR , B KA R IGYT AMI B T
PP 53 R 2ok A I ) 5 i AR D S I S 2 8 0
S KA AR ( percutaneous coronary intervention , PCI)
AL GNP & .27 N RTINS B U SN K o N e 2
LIS B35 (major adverse cardiovascular events,
MACE) i AMI #1552 PCLIAYT G B ILIT & AE
W R EUR ARG LR, I35 I sE T RS 4 e s
2, BULTIE; MACE Jeks (B 1 5 V3 S B B
I PRATFZE A S BER A E T, IR & 23R Killip
OIIRESTGTAL AMI B8 35905 1% 12 Jie | 1 43 b M g
— 2 R W £ R ™ AR B (A TSR A Ak
BREIIG RS R B2 5 PR 222 0 5T 00 S W7 TR

AL I RIZ AR miRNA 78 2 R & A oot e
) EAEM , Apelin-13 S5 miR-503 T i #8 fi) B A
A I RO LD B AR R L SRR S 5 0 L
s s miR-21 w]3d 3t 2 5 0 WLET 4 A A48 11 51 O
FEMO ARG B EHT Apelin-13 , miR-21
55 AMI o U5 88 B R 300 1 0 B R

1 #/REFRE
1.1 —fEH

VMR B B2 2 A L R A — MR R B 2023
42 H 22024 4 5 HUGA T 92 4] AMI 85 A4E R it
FEXFTE K Killip 2380 T ~ TG 42 Bl E 5 A
BREEA ¥ Killip 50Z0h T~ IV 21 50 51 5 51 R
WA, R4S 22 fi] L& 20 6 4Rl 30 ~ 64
% F¥(54.3325.31) & 0 FE 1~7 4F F1(5.21+
1.33) 4% WA s 28 A, O A 8 25 N, HE
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H Y 28 B 4 22 ] Y 32~ 65 %, P44 (55.49 5.
28) % RHE 1~7 4F 1 (5.44+ 1.25) 4F AR 52 32
N OIS 30 A, ML — M PR A oSt
TEER(P>0.05) , HA A M, ARBF5E 3RS
PRS2 S LR — IR B B BE e AR B D14
FAZHEE (05 NY1102-2024)

WAFRE: D4 AMI 2R ET @1 Rk
i, JEAER IR 8 h NILEE ; @ ABERT NYHA 43900 1T
Yol MY DFF A PCLFARFEAES , HE#2ZFRIA
I7 s QI R ERL R n e B, © B30 A 5L AL 5843
T RS NES, R BT A FFBEAE I R BERL

HEBRARAE . D25 5 I A 50 DA A7 76 HoAth O I &5
F T BE 58 5 @4 50 56 = K A i A A T T e
13 ; @ R BERHER R
1.2 $EFRHT

Apelin-13 JLO NGRS DA B FG R
ZSIERS Y 5 mL RTINS | 26 I YR A o
JA EDTA $i#ERIEDTEEL LS, LA 3 000 1/min (1)
HEE L 3 min 5 HE)ZTEW A, R Elx 800TS
FEEARAS (W 19 S [P AL A B 2 ) ) | 2 il K 4 iz
W B (ELISA ) A, 46 0 st i) S ABE 24 H il
T8 miR-21 AHXT 3 ARG A AR B bsf [ ] I v 4%
G I 9% R AR, SR 52 B 2O R i R A i
(PCR) & I 1fiL ¥ miR-21, T 46K H Trizol ¥ #2 HX
miR-21 ZFF1HY RNA FE 2 260 nm T A WGEE, S8
JEit s miR-21 2 RNA 4 & &4 a2
pL Ze 45 miR-21 fRE RNA SEF 7380 5% 5 97 38 1 FR B
PCR ¥, i J5 10 7% miR-21 4 mRNA AHRF ik

1.3 NBIERSEXHERE

MBS FRAUIE LT Apelin-13 | 1L miR-21 AL
LA (MYO) O HLILES 2 1 (eTnT) | LR 8 [
T.W(CK-MB) FLARJBE ZUHE (LDH ) &0 JJLA f b 35
.

Gt AL MACE RSN, 3B 4503
A OB RO D IRPEIR S, Killip 438
PRAEAN TR 25 BB OO ) 2B R B, {0 AT DL
20 A B A T R S T G AR RO )
vy , L350 W9 355 Y10 L AS J2 XU BF A 50 %% Bt X 2k
SRR R AT WA M U 52 Sy 0 5 2 A o B 0 ) oy
P K i L B8 7 5 5 T o AU BT ) 50 96 D )
SE M 45 #5040 A AL 90 mmHg A /NS PR S 2
20 mL HAERFImAR A A SRR A R IV 2
1.4 FHEFE

dli R 1 SPSS 22.0 BN THECHORL IR A
it BEAS L 5 H (Y0 R, SR XKL i RORE
PL(xts) TR R ¢ K55, P<0.05 RRn2E R HAS
A X, 48 Pearson AHOCHE RS9 119 Apelin-
13 \miR-21 5.0 WL b & B9 AR OGP, P<0.05 3%
TR, r<0 TR B MAE, 0<r< 1 FIREIEFARL,

2 #R
21 HMEEASREAIGKEIRILE

2R, P E LAY Apelin-13  miR-21 F XS 3
i ,MYO .cTnT .CK-MB . LDH B7K 18 T 4% Be 4
(P<0.05) , &5 % 1 s,

®1 HEEASREARKIERLE

% /Bl Apelin-13/(ng/mL)  miR-21 MYor ctnl’ CK-MB/(U/L) LbH/
(pg/L) (pg/L) (U/L)
R4 S0 30.23+5.41 55.28+10.45 92.19+10.45 6.33£1.25 25.77£5.36  75.25+10.46
B4 42 27.62+5.33 50.42+10.33 87.25:10.33 5.29+1.28 2236542 70.33:10.23
‘ 2.321 2.234 2.270 3.932 3.024 2.270
P <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
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2.2 I Apelin-13, miR-21 SR GHEE DA
PSR g
2% Pearson FH G RELKL S0, 1MLV Apelin-13 5

MYO .¢TnT ., CK-MB , LDH 4 7K -3 B iEAH 56 (P <
0.05) ; Ifil. 7 miR-21 5 MYO . cTnT,CK-MB ,LDH
TR B IE A G (P<0.05) |, 45 3% 2 Fin

Fz2 M Apelin-13 . miR-21 5.0 ALIRGHRE IR XS

Apelin-13 miR-21
251
r P r P
MYO 0.352 <0.05 0.363 <0.05
¢TnT 0.355 <0.05 0.365 <0.05
CK-MB 0.354 <0.05 0.362 <0.05
LDH 0.353 <0.05 0.360 <0.05

2.3 A EWEEENIGKER
92 il AMI F#% ' MACE &A% 21.74 % (20/
92) , Horft 7 B HEATE 8 BN OB R 4 ik

FAOH 1 B RO TR 5 & A2 4 ) Apelin-13 |
miR-21 X FEi5& MYO cTnT.CK-MB . LDH ¥ 5
TREAH(P<0.05) , 45501155 3 iR,

R3 TEBEEZFNIRKRIERILR

45 n/B] Apelin-13/(ng/mL)  miR-21 MYO/(pg/L)  cTnT/(pg/L)  CK-MB/(U/L)  LDH/(U/L)
R4 20 32.41£5.23 57.45£10.22 95.11x10.27 7.03£1.45 27.75+5.45 77.36+10.21
REAMH 72 29.44x5.21 51.32£10.25 89.33+10.24 5.81£1.28 23.32+5.33 71.18£10.41
t 2.254 2.368 2.232 3.663 3.273 2.358
P <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

2.4 % Apelin-13,miR-21 3F AMI 4% % MACE K9
3 BE
LRI, 1ML Apelin-13 XF AMI 4% & MACE f47i

R RS 4y N 82.44 % .79.32% 5 IfiL
miR-21 % AMI 4k % MACE AT R 6% Fr 550
Wh 80.77% 77.95% 45U 4 Fin .,

£ 4 I7E Apelin-13 . miR-21 Xf AMI 2% MACE B9 AE

fatbs REUZ/ % RS/ % AUC T P
Apelin-13 82.44 79.32 0.864(95%(C1:0.805~0.897) 30.93 <0.05
miR-21 80.77 77.95 0.862(95%CI1:0.811~0.902) 54.89 <0.05
3 itig O HEL REHE— AL 05 A B 2Tk HOM AR E 15

AMI Al R L 2 P el ok £ A, G40 i I
% 8 S DK OR AR A o B DAY AL T T
WUBE A 2 B SRR A DA G, HAT, #1341
I R 2 2 A5 W AR SC 5 ik Je PR o 512 it
PCLYRYT , AR SRR S A8 3O JDL I 3T 78 3 | ok £

FUMSCHF 5T ESE, HA R R, A AMI
BE L2392 PCLIRYT JE AT AE 30 JIL SR il - 3 i
Bi(I/R) 0L /R AT Bt — D R0 JILZH 2L 240 B O
B MACE % A XU, X MACE % A JXURG: 47 5 40
O A AT GE B E TS . HAn, IR EZRH
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Killip /CoIIBE M SFAL AMI H 0615 ™ B AR | [0
Z b N Z T LR A5 A R A T 2 A W e —
FERR B U G E R FE 3, MYO, ¢TnT, CK-MB |
LDH 441 R & ULC L A3 b 35 90, (. 130 LA
Pibm R AL S TE O L 5 AR 5 s B e AR Ak
LI 1R R AR AR AL TR S AMI B A KBS
LTI 2R AR AR R W], miRNA 7E
AP KA R AR R — R IR
AEZAS /N> F RNA, miRNA ] 8350 I Th g, Hok
ST AT SO E T A S B A B
AL R, T B AMI S 1 Apelin-
13 . miR-21 # X} F£ ik &, L) MYO, ¢TnT, CK-MB
LDH M /KF-3y e Fhe s dl , Y b g 1 %Ak
O LA P A8 BE ), HO6F 7 1 I3 Apelin-13 \miR-21
X R IR B SR H TR . Apelin-13 J&—Fh ] 845
O L0 BEL A 43 % J 30 445 ) i e %) R O T P OKC, Ad
J& miR-503 FUFHL R FEH . Apelin-13 1] 2 5 /&
i SN BRI I, M A8 P B 483 4 5 22 P B
AR Al A AT e R O LA
0 T ARl 00 JUE Jmy R 8 A T g T R B AR O
FSE R O DI REE WK 5, L3 T Apelin-13 43
BT AR T, AMI S 4 PCLIAYT G
PR S 0 28 FE A (HER 43 R L S0 LB ol 0
HERU, Bt O WL B2 B I, 55 A9 Apelin-13
W F R, HET, G RIAA miR-21 7] 38 i 45
P -5 5K 0 8 11 (R VR )l 2 1/ B LR B 1R
S T AT JUL A L 453497 , miR-21 3R 7KF- 5.0 1L
BRI A S P, AR BRI, R E 4
BE ) miR-21 K oAt O WL 5 55 2 ) K- 34 5 T
R . HAHFIES Pearson FHIC M £ B0 464540 ,
M3 Apelin-13 5 MYO . cTnT,CK-MB LDH [ 7K -
Y5 A 56 1L 7% miR-21 5 MYO ., ¢TnT, CK-MB,
LDH 1 7K - 40, ¥ 5 1E 4 ¢, i — 2P F 52 1 1l v
Apelin-13 miR-21 5 AMI 235 0 L0 7 40 5%
P, ARBFSEH, A AMI B 24 PCL YA YT G 1
MACE &N 21.74% , SR LB BEMIE, &
ARG Apelin-13 .miR-21 Az LR A5 ds & 90 7k
A E R, W] R A Apelin-13  miR-21 W] AE Y
I MACE & A2 UK . Apelin-13 J X 58 45 i& 7]
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AT LA I 0 148 T BE 5, i %35 Apelin-13
WG AMI S50 145 9 B8 5 19 MACE & 4= K
G miR-21 F R R T0 R 4 40 i, v 3 sk
IR LA AE AL AR 1T 2 50 A8 90 28 1.0 L
DIREM AN DI RERCAS | 10 3K miR-21 i ] — g
B AR E A, IR AMI BB B MACE & A4
RS EHIE T AR IA Ay O UL it 7 35000 WL 48 0 S
o7 P40 L PR R 200 B 0 A v AR Y 2 B R
P 4800 07 8 PR 7 35 T 0 LA 4, O 38
MACE %42 XU . miR-21 38 RT3 3 38 i JUL4H i fiss
AT B RS B ) = R IR AT B TS R 2
O WL SR AE RN, Fo ek K- 5 RAE 5w FE 3
EEIEARSEY

4 HHig

M7 Apelin-13 .miR-21 5 AMI #2190 L5455
TR H 5 IE AR OG , sh 25 Wail — 35 /K P A8 16 AT S 3%t
H MACE &A= AU i) S-S
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