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M IncRNA H19 fllmiR-22-3p %} 21O AE
AT

B R XPELL Y RAR T R A W, R
(ZHAEFARER S A 2P S 3T, 408 230041;
SRR EA K FAT R AR, % 233000)

HE BH FI KA S RNA (IncRNA)H19 FIi/IN RNA-22-3p (miR-22-3p ) 75 2P0 JJURIZE (AMI) B 25 135 Y 263k K
TR HT AMTIZWI M (. ik BRI 176 61 AMT (35 i 00 41, MR 4% A B s WERH AL L 43R ST BE 36 = 00 LA 4K
(STEMD) £H (n=95) FlI-IE ST Bt 44 5 0 LA HE (NSTEMI) 40 (n=81) LA K [R]H A B 4 156 151 1 5% [ 2% 9 % B (CON) 4., 3% FH 52
HF 2 Sl i b S8 TR S 7 7 K 0 2 AL I35 P Ine RNA H19 F1 miR-22-3p A X35 b 1 22 5, B FH A2 38 B FRVE4HE (ROC) 1 28
A3 BT ILE T miR-22-3p A IncRNA H19 76 AMI TP A2 Wi B, s 0 r A5 I %o G2 10 375 LTS 2 1 1(eTnl) FILAR P AR (CK) VLR
A MB [7] 1.7 (CK-MB) &8 C 51 85 H (CRP) 7K. R T Spearman AH G M 43 7 774l IncRNA H19 Fl miR-22-3p 55 ¢Tnl
CK.CK-MB 2 CRP (A 5etE . &R 5 CONAIAMIEL, AMI 4 IncRNA H19 235K 1 iH , miR-22-3p F 35 K F T i (¥ P<
0.01) ;5 NSTEMI A1 b, STEMI 41 IncRNA H19 #ih 7K iR, miR-22-3p # A 7KFF i (P<0. 01) ;miR-22-3p . IncRNA H19 1
WA X AMTIZW BT A9 ROC B2 HAL(AUC) 4051~ 0. 555.0. 977..0. 983 ;IncRNA H19 5 ¢Tnl ,CK ,CK-MB ,CRP £ 1EAf]
% (P<0.05) , 576 % B 1L 20 B (LVEF) 5 54 54 (P<0. 001) 5 miR-22-3p 5 ¢Tnl . CK, CRP & i #15¢ , 5 LVEF £ 1E H1 2% (P<
0.05). &5t AMIERZ I IncRNA H19 kKT, miR-22-3p ik /K- FEAR , I ELHKSF- X AMIT 8 2 B —E 0 4H B
LW D IIBEITAL E X .
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2 M 0 LA BE (acute myocardial infarction, — I157 8] IncRNA H19 &3, B w7 2 I1G
AMID) R AR S Wk B i 2 S 3R T i g 10 ER I PR A P A miR-22-3p 78 76 U FR 3 T ek
WLLH 2 SR il IR AT, BLAT 55 i SOt 80k &0 Fr  EHAE AMI AP 828 AR A7 150 B i e HILT R 8% 7T
HEOHE O 2 Rmie i EE TR AS IR o WS LR AT T AMI R 5 e kG 2
O IS FE AR F R RO s S, eAE HERREO B X BR AL R E B VS AR, B AETEAL In-
Sk BFIER YW AE D RNA feil b 2 SR cRNA H19 Ml miR-22-3p 7 AMIZ Wi b W ZEAE T
9 o B 4 1 22 R e TR 7 T R VEVEF . K dE HERVTHAE G RIZ W 53697 77 1 0 FH A E .

%5 RNA (IncRNA)AE AR B RNA Z — BB | o s
e D] 9 45 R 4 LA A S B AR 5 o L A5 40 L 2
RERIT o AE IR S e R g fn 11 ROV ARAR AMI 2SR IR 2021 7
75 F 9 L4 8 T R Vs b R B T 20 (A 1 H—2024 412 H Z#AEA S - NREROILEN
AMI 6 2 S5 00 0 A 1B b RNA22:3p  TEAMURR 176 BDBORAL, RS L G 5
(miR-22-3p) 2 0o £ 76 14 ik o 5 A S RNA RN STEiTﬁ[%?jA/L\EJH@EzE(STEMIzﬁ ;95 151) Fll
AF ST B 3 A0 LR FE 4H (NSTEMI 4H , 81 4 ) , ik
2026 -02 - 26 $ 1 B[R 00 22 76 Jok s 52 B s U e 009 ) S 156 161 A %o
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Z Gt HURH ;@ MR SHFL RS G & 5HA
I R ; © & IR ol s © IR R BRI 58
B, A REEHEE - ANRERE2CHEE R
SILHE (151 2022-008) , A BIF 98X G2 2402 55 AT
[R5,

1.2 IGREBEMEE X TIA RIS, 4
SEORHERY A NG BRI 5, BB S 580
AR PRI VR TR SR v I OB DR 1) 0 1
W

1.3 SSEEEER A 5 KK (quantitative
real-time PCR, qPCR) & il IncRNA H19 1 miR-

22 3pEMEFHRHESE
1.3.1 £ &M EMKF E8 PCRAL(HE

ABI700) 1 H 3% [ Applied Biosystems 23 W) ; 5 1%
VRO AL (S A22K-ER) W [ W /6 %8 B 38
BN W) 5 525153 6O BE AR (A4S 3900H) W H H A<
HAr s o 2l K7 TRIzol i 5 H 3 [# BioTools 2y
) ; microRNA 5 & I E M [ h GenScript A
YR 2\ Al 5 Long-Chain RNA ke Long RNA
Quantitative PCR X7 &1 H 1 [E BioWise 4= ¥ BH%
/Nl ; Green miRNA RT-PCR R &M H 25 [E Gene-
Copoeia A Fl .

1.3.2 %7 % {EAMIAI CONZH ARG 24 h N
AR BK A S mLL I, 8 3 500 1/min 20> 10 min
PAAY 85 M % o B0 R R TRIzol 328 771 48 B Il 75
RNA , 3 28 3 A B e P, DK B8040 D606 B 11 % RNA
U BERNAEEE . A& 119 RNA A i P U 5 RNA,
fdi ] microRNA %4 5 & iU} Fll Long-Chain RNA %%
s EM AT cDNA A o FIH Green miRNA RT-
PCR 5 & fl Long RNA Quantitative PCR a5 £ it
TPCRY 14, qPCR RS E IncRNA H19 I miR-22-
3p MARXT AN . SEERBS AT, LA 3- R Ty
25 (GAPDH) F1 U6 NS, SR ] 24 T ik ik
Ty AR E f b, IR 1

%1 RT-PCR5|¥F7
Tab.1 RT-PCR primer sequences

Primer name Primer sequence(5'-3")

F:TGCTGCCAGTTGAAGAACTGT

miR-22-3p

R:CTCAACTGGTGTCGTGGAGTC

F:TAAAGCAGCTGGGGTGGTGAG
IncRNA H19

R:TGACTGGCAGGCACATCCAC

F: ACAGCAACAGGGTGGTGGAC
GAPDH

R:TTTGAGGGTGCAGCGAACTT
U6 F: CCTGCTTCGGCAGCACAT

R: AACGCTTCACGAATTTGCGT

1.4 OINREIEARE iR 028 80 52 W
AL (5 . EPIQ 7C, faf 2= Philips 23 5)) X 2 5 # yE4 7
Ao I P A A 0 AL 720 5 N AR (left atrial di-
ameter, LAD) M 72 % B} 1L 73 54 (left ventricular ejec-
tion fraction, LVEF) %548 45, | FH il 166 fo 72 Wz B i
% (enzyme linked immunosorbent assay, ELISA) Jlll 1&
A MTE A OB AR AL R AR . A D5 A A4 1
18 WUES 25 H 1 (cardiac troponin 1, ¢Tnl) | LR 34 B
(creatine kinase, CK) . JJL IR i i MB [5] T. i (cre-
atine kinase-MB , CK-MB) , ZL /& lii & /i (lactate de-
hydrogenase, LDH) & C /z i #& H (C-reactive pro-
tein, CRP) . b 3RA I B 1320700 3 25 2R g ) i
MR TR A= AT R A 7

1.5 Sit=4h3E i SPSS 23. 0 fil Origin 9. 1 3
TR o 6 X B s g AT IR AR S . X T
JIR A TE 25 43 A5 B 8CH e L ] x + s RAliaR , I il
SEREASHY ¢ K5 R RO [ 20 Z [R] Y 26 570 X T4
R IE 257345 B0t , IR M (P, Pog) 3R, I A
FH Mann-Whitney U kg 35 #1741 [8] L4 o 3 5cEcds
Phn(%) BIE R AN 6] 20 590 1] 04 1508 s Lo 4
I PR A AT X IncRNA H19 flmiR-22-3p 5
OIIREE bR ] 1 AH SCVEFEAT 20 B, AR Ah 5 H0 114 A
>R 1 Spearman XU A SR 70 B o | 32 135 #2
VEHRFAE (receiver operating characteristic, ROC) il 2k
PEAE IncRNA H19 1 miR-22-3p XF T AMI 2 W 114 i
MM E. PAP<0.05 K2 RA 5 L.

2 #HR

2.1 AMIES5CONAEAZERLLE AMI4YH
CON ZH7EAF U IR 5 FOWE PR 0 A5 i R 5L 7 1T
Z RG24 S AMT AL 5 F 491 K e 1 B 9]
T CON 41 (P<0.05) ., AMI#] CRP.c¢Tnl,CK,CK-
MB F1 LDH = T CON 4, ifif LVEF . T CON 4 , % &%
A4 X (P<0.001), W2,

2.2 AMI 4271 CON £ IncRNA H19 #1 miR-22-3p
B&RiE qPCREGINSS S B8, 5 CON4LAH L, AMI
2 IncRNA H19 7KF-F+ 5 , miR-22-3p 7K F B AIK (P<
0.01) ; AMI 2 W41 73 B i 7~ , STEMI 2H IncRNA
H19 75 T NSTEMI 41 1fif miR-22-3p 7K A T NSTEMI
2H (¥ P<0.01)., WLE 1.2,

2.3 ROC £ T {& IncRNA H19 #1 miR-22-3p Xt
AMI HHI2 BTN E 78 ROC {1 £ 43 #F 7, miR-22-
3p X AMI 9 i2 W 24 ig AUC R 0. 555 (95% CI:
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®2 WABKBRILER [xes, n(%), M(Py, P)y)]

Tab.2 Comparison of clinical data between the two groups [xxs, n(%), M(P,;, P,5)]

Clinical data CON group (n=156) AMI group (n=176) P value
Age (years) 59.49+12. 64 59.81+13. 62 0.826
Male 98(62.82) 136(77.27) 0. 004
Alcohol drinking 43(27.56) 61(34.66) 0. 164
Diabetes 24(15.38) 26(14.77) 0.876
Hypertension 73(48.72) 105(59. 66) 0.019
LAD (mm) 34.41+5. 11 35.35+4. 50 0.079
LVEF (%) 65.00 (62.00, 67.00) 61.00 (53.00, 65.00) <0. 001
CRP (mg/L) 5.00(1.70, 6.20) 5.60(4.48, 13.41) <0. 001
cTnl (ng/L) 0.01(0.01, 0.01) 0.58(0.08, 3.46) <0. 001
CK (U/L) 68. 00(50. 00, 104.00) 146.00(81.50, 358.50) <0. 001
CK-MB (U/L) 9.00(5.00, 12.00) 19.00(11.0, 48.00) <0. 001
LDH (U/L) 171.00( 150. 00, 205.00) 233.00(167.50, 361.00) <0. 001
T 0. 493~0. 617) , FAHUREZ FVR? 514 53531 4 59. 6% Fil
- 52. 8%, miR-22-3p HL M 2 Wi 2 g A FR o IncRNA
L Hit VA N
z H19 fY12 K AUC K 0. 977 (95% CI: 0. 963~0.990) ,
=z sk .
3 Xk RN P SRR JBE R S 0 53 R 91, 5% 1 94. 9% .
= W # 14 Wi R AUC{E N 0. 983 (95% CI:0. 972~
=]
2 0.994) , I B SR EE by 93. 8%, 45 53 1 94. 9%
o -
g’ W3,
E L 100
Q
o
0 80
CON AMI NSTEMI STEMI
E1 qPCRUZERESZHH IncRNA H19 IR RIZE <
Fig. 1 qPCR determination of the relative expression of IncRNA 8; 60r
H19 in different groups :E
"P<0. 01 vs CON group; *P<0. 01 vs NSTEMI group. % 401
wn
4r 20k = miR-22-3p
IncRNA H19
o = miR-22-3p & IncRNA H19
(‘% 3 | E 1 1 1 1 ]
3 ## 0 20 40 60 80 100
-E 1-Specificity (%)
E 5 3 miR-22-3p.IncRNA H19 & IncRNA H19
% 5 miR-22-3p Bk & 3t AMIZ B 9 ROC B £
é Fig.3 ROC curve of AMI diagnosis by miR-22-3p, IncRNA H19,
; | and the combination of IncRNA H19 and miR-22-3p
E
] ~ . AY
& 2.4 I 7&# IncRNA H19 1 miR-22-3p 5 10 AL #5
0 PRI IE XM Spearman 73 BT AMI 4 Ifil ¥ In-

CON AMI NSTEMI  STEMI
2 PCRWEARESHH miR-22-3p HHERIZE
Fig. 2 qPCR determination of the relative expression
of miR-22-3p in different groups
"P<0. 01 vs CON group; *P<0. 01 vs NSTEMI group.

cRNA H19 Fl miR-22-3p 50> WL 05 46 A 9 AH G 1
251 7R, IncRNA H19 5 ¢Tnl.CK,CK-MB . CRP
1F 56 (P<0.05) , 5 LVEF £ 11 41 3¢ (P<0. 001) ;
miR-22-3p 5 ¢Tnl .CK .CRP £ i #15¢ , 5 LVEF & 1F
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AH15% (P<0. 05) ,1H miR-22-3p 5 CK-MB A &P 22 5+
TGt E . K3,

%3 IncRNA H19#1 miR-22-3p 510 IR 58RI L
Tab.3 Correlation between IncRNA H19 and miR-22-3p and

indicators of myocardial injury

IncRNA H19 miR-22-3p

Clinical indicator

r value P value r value P value
cTnl 0. 666 <0.001 -0.115 0.038
CK 0. 399 <0. 001 -0. 158 0. 004
CK-MB 0.453 <0. 001 -0. 111 0. 331
CRP 0.234 0.025 -0. 106 0. 045
LVEF -0. 385 <0. 001 0.119 0. 030

3 itig

AMIJE H e bR 3 ik St P 2 5 300 IILRE SR i
INBE I S0 7 E O A A HETIG RBIIR A2 W
BRSO P T RO LR A bR AR, R IR LA B
Ho SR, 7R M B DI REAS 42 0 ) 3 0 S 5 etk
AT WU E AR e T i, P2 HoRe S R 7 it gk
I PRAG B T 32 205200 o A [R) s B4 2 448 B s ke
O WL 3 %93 AL A R AR 58 0 Y R 9T
i,

UTAEA , AE G AS RN A 760 i 3500 h VR 2
BT Tz R, U H S IneRNA™ . IncRNA 2 —2%
KB 3T 200 MZ BRI RNA 731, BT i i 2
B HAE R B Rk R EEAEH
FE5 M A  DNA J HAth RNA A9 BLAE , 5200 3 A 1Y
BOE B H T, IneRNA HI9 7 T A2 11 5 LAk
H19FEP () ihr DX BT , Rl o 3 PR e iR A 4 L 3
15116 1 R 240 LA 51 S B A 52 il L A7 240 L 1Y)
168 AT o0 I 0T 68 7 Sl i P08 v B 40 b Ok HEAE
A BEAEFSS Y IR IncRNA H19 1 miR-
22-3p 1E O L RS R RS R B v 7 B A
Omura et al"™' B 5% % i IncRNA H19 2 Jifi 35 [Tk & &
A0 % DR 0 T FE bR S W FIR YT R A 2
A& SR I AMI R B8 1% IncRNA H19 B i 7
B, H T 9 IncRNA H19 X AMI 8 35 378 1100
A EA BN E . B B, T A9 In-
cRNA H19 A Ei i3 & ¥ miR-139 .miR-22 i) PN TR 1
T 2 VR 0 T 20 B I3 A DT T g8 I 355 4
F UL R ER . PRI, IncRNA H19 7600 1145
P o HLA R PR TR . ASHIESE AR AN )Z K
I AMI S IS IncRNA H19 KikKFFm, HYS

¢Tnl,CK J CK-MB %0 LB 535 b5 52 TE ARG, $27R
HZR IR IKF ] B8 50 LA B 53 405 R AR O . BEAE
HHFFE R IncRNA H19 7] B S 5 S SiF P 452 2t
T ARWFFE 45 1 WoR , AMI A 1135 IncRNA H19 /K
-5 CRP 5 55 1E A1 5¢ (7=0. 234, P=0. 025) , {H H: 5
¢Tnl,CK ,CK-MB %50 {IL5 3 b5 5 40 9 AH 5C R B (r=
0. 666.0.399.0. 453) ¥ & = T 5 CRP A9 AH G
PLRTE AMI 20, IncRNA H19 fy335728 1k 7] fig
22 b S5 WO LA R 285 R 4 40 ) 2 T I BR Al A L
PRS0 7K o IneRNA H19 76 [6] 95 BR A T
AT BE A A AL TR, AR AML2PE I (9 24K
DIae ATyt e — LWL 5% B W

miR-22-3p J& — Bl 7O LS 90 h AT AR
FHM miRNA . B FE RS 80P N 8 A S5 o A 4 i
8T A 22 s I s 2o R TP A DG BE A
16O VR ZE S5 43455 8 v IncRNA NORAD ] 3 1 41
6] miR-22-3p A 15 W L 3l 75 1 2 20 2R - 2R K
fitf B 15 5 % 5 M 52 6 0 WL 40 6 9 T2 00 AL A5
5118 AR, Zhou et al'™®' & B AMI AH 5 55 s ) ] RE
VE R —F 58 0k P9I PE RNA 3 28 2 0 miR-22-3p
K LHAET M SCER I 2 R IA S 5K ALO ML
s &I B A D WLARAE PR T, AFSE 5 CON 4L
XF G, AMI R (9 ILTE IncRNA H19 (2635 K F- T
1M miR-22-3p [ 35 K- T B, I FL7E X Fp 25 57 5%
IKTE AMIAS A2 AT SR FEAE o B B0 JUL I 27
AL HL B AMTIZ W RS 1 32 220740 F- B (B
HIE 7 HIE B miR-22-3p 19 FF = 500 WLILES 28 1 50
PEHTHE N, H AT BEAE G PR rf B E A N A A
AN ABFSE W, 075 miR-22-3p & &K 5 0L
it 2 K0 JUE SR8 10 53 50K EL AT — PR S S I
AT RETE R H DRI E MM P L B —E R X
FE12 W 3% 8 7 1, AR BF 58 ROC il 48 43 H7 fi 7% In-
cRNA H19 BHA B9 X 4 AMI 5 R i Lo 25 1)
HE T, T miR-22-3p IS Wi R BE A R, (B H B G
G I T S — 25 B = 12 W R

H #T 56 T IncRNA H19 Fl miR-22-3p [ [] 56
A PA ST IGUE S . 7F LPS 75 5 14 il R A5 A4
IncRNA H19 i i miR-22-3p-NOD ¥ 37 K $u5K [ 45
FA ISR SC 2R 11 3 Sl 0 A M A T AR N PR AN Y
PR AR T IneRNA H19 (9 i 53 32540 1 11 40
LA 1B 20 A 3-8 R SR BE I - 8 36
K, I HL S R 5 1 A 38 it miR-22-3p S A
L JUURH BE 40 AR e LncRNA H19 835 i 22 % 2%
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F 3L AL 3A [1Y 283K 91 DL miR-22-3p # i M: J 3X ole
U UVBAE J5 A CoUAT  aX—HE ) R 4 { 5
B PR AMI P 53 FALRIRAE TR A JF AT g
R AR SR B I PR A2 W ARG 7 5 W 1) T i B A8 00
] o YIRAMFFAAFAE— 8 SR B : O A 5Ty 5
e BT 5T, FEAS A B, P BEAE 7F BE 5 T e 5
@ R HEAT Z PR 2 [0 )3 23 B A 1 1) A5 v e TR 4%
5 Q) UK I B — i 1] 55 3R 3k AT il = Bl 28 Wl
Bl ; @ RE5A DIRE LI Wk L FHLE . i,

RS A TR 2 s I REEA R ME YRR R 3 — 2
LN

2 LR, AMLE 195 1 IncRNA H19 %3k I
J#, miR-22-3p ik N, B STEMI 35+ Eik o1
() 55 AR R A NSTEMI SR & 3 ok 3% . iE— 2500 Hr
75, IncRNA H19 Fl miR-22-3p i 22 1k 7K 5.0 L
ity JUUES £ S LVEF S8 PRAE PR AFFEAR DG , 327
THARES S AMLIY KA R R IO WU
FERE St Ui s A A — e E . X SR B
E— 22 B35 IncRNA H19 Fil miR-22-3p 78 AMI Ji% B
BT e iy 3 42 Do 2% P it 1 SIS ARAE | T RE R AR O
JULAE FE 0 Y 1 43— 32 01 D e I 5 4 ARk Y )
AR
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Diagnostic value of serum IncRNA H19 and miR-22-3p in patients

with acute myocardial infarction
Zhao Sheng', Liu Dinghong"*?, Zhu Mengyu"**, Rong Li'*>, Cheng Wei', Gao Yanlin'’
('Department of Cardiology, *Cardiac Center Laboratory , Anhui No. 2 Provincial People’s
Hospital , Hefei 230041 ; *Graduate School , Bengbu Medical University, Bengbu 233000)

Abstract  Objective To explore the expression levels of long non-coding RNA (IncRNA) H19 and microRNA-
22-3p (miR-22-3p) in the serum of patients with acute myocardial infarction (AMI) and their diagnostic value for
AMI. Methods A total of 176 AMI patients were selected as the experimental group and were divided into ST-
segment elevation myocardial infarction (STEMI) group (n=95) and non-ST-segment elevation myocardial infarc-
tion (NSTEMI) group (n=81) based on their medical history and electrocardiogram. Meanwhile, 156 patients with
negative angiography during the same period were selected as the control group (CON group). The relative expres-
sion levels of IncRNA H19 and miR-22-3p in the serum of the two groups were detected by real-time fluorescence
quantitative polymerase chain reaction. The diagnostic value of miR-22-3p and IncRNA H19 in AMI was evaluated
by receiver operating characteristic curve (ROC) analysis. The levels of serum cardiac troponin I (¢Tnl), creatine
kinase (CK) , creatine kinase MB isoenzyme (CK-MB), and high-sensitivity C-reactive protein (CRP) were de-
tected in all study subjects. Spearman correlation analyses were used to evaluate the correlations between IncRNA
H19 and miR-22-3p and ¢Tnl, CK, CK-MB and CRP. Results Compared with the control group, the expression
level of IncRNA H19 was upregulated and the expression level of miR-22-3p was downregulated in the AMI group
(all P<0.01); compared with the NSTEMI group, the expression level of IncRNA H19 was upregulated and the ex-
pression level of miR-22-3p was downregulated in the STEMI group (P<0.01). The areas under the ROC curves
(AUC) for the diagnosis of AMI by miR-22-3p, IncRNA H19 and their combination were 0.555, 0.977, and
0.983, respectively. IncRNA H19 was positively correlated with ¢Tnl, CK, CK-MB and CRP (P<0.05), and
negatively correlated with left ventricular ejection fraction (LVEF) (P<0.001) ; miR-22-3p was negatively corre-
lated with ¢Tnl, CK and CRP, and positively correlated with LVEF (P<0. 05). Conclusion The expression level
of IncRNA H19 is elevated and the expression level of miR-22-3p decreased in AMI patients, and their levels may
have potential value as an auxiliary biomarker for AMI diagnosis and cardiac function assessment.
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