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WHE HE HAKFEIEHMID RNA (IncRNA) H19 Fif/~N RNA-22-3p (miR-22-3p) 7E4
PO UEFEAMD 535 ML 2RI KE B AME 2. JeE SEEL0 M WA
176 5] AMI 5B IR BG4, A4S 880 s BERLRL G BB 9 2 ST Bt 2L L SE (STEMD
AR ST Bedfim AL O WUBEFE(NSTEMID 2 DA [FHI N B5E (14 156 4136 52 B 435 D% B (COND
M, K SEET 98 B R A EEEE RN AR 2 ZH i35 A IncRNA H19 £l miR-22-3p AHXf 3£
RENZER, MHZRERERSEHRZL (ROC) 23 Hr %L & miR-22-3p F1 InNcRNA H19 7&
AMI H WA EBEAT PG o AU BT A A 00 RS ILES 22 1 (Tl FULRRIEE (CKD .
WIEEE MB [F] Tl (CK-MB) . i## C MEH (CRP) HIZK . KM Spearman #H <1
MR INcRNA H19 F1 miR-22-3p 5 c¢Tnl. CK. CK-MB J% CRP A ME. Z8  Hxt
FRZHAHEL, AMI 4 IncRNA H19 FRik/KF L, miR-22-3p FKix/KF R (3 P<0.05) ; 5
NSTEMI Z1AHLE, STEMI 20 IncRNA H19 K iA /K- i, miR-22-3p FIA7KF T i (P<0.05);
miR-22-3p. IncRNA H19 FIFZ S % AMI 2 Fiiif ROC HIBhZE FHE A (AUC) 4351
4 0555, 0.977. 0.983; IncRNA H19 5 cTnl. CK. CK-MB. CRP RIEAH3% (P<0.05) ,
5 LVEF 21k (P<0.05) ; miR-22-3p 5 c¢Tnl. CK. CRP £, 5 LVEF 2IEH]
% (P<0.05) . &t AMI BE I InNcRNA H19 F£ik/KFT+E, miR-22-3p Fik/K T[4
1K, I HHAKPX AMI 35 BAT — 58 SRS W7 SO D REVTAR 53
XK KEEIESID RNA; IncRNA H19; miR-22-3p; &P LUUEESE: OIsfE
HEyRS  R541
ERFFERS A
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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 from the Department
of Cardiology were selected as the experimental group and were divided into ST-segment
elevation myocardial infarction (STEMI) group and non-ST-segment elevation myocardial
infarction (NSTEMI) group 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 expression 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 | (cTnl), creatine kinase
(CK), creatine kinase MB isoenzyme (CK-MB), and high-sensitivity C-reactive protein (CRP)
were detected in all study subjects. Spearman correlation analyses were used to evaluate the
correlations between IncRNA H19 and miR-22-3p and c¢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 < 0.05); compared with
the NSTEMI group, the expression level of IncRNA H19 was upregulated and the expression level
of miR-22-3p was downregulated in the STEMI group (P < 0.05). 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. InCcRNA H19 was positively correlated with c¢Tnl, CK,
CK-MB and CRP (P < 0.05), and negatively correlated with LVEF (P < 0.05); miR-22-3p was
negatively correlated with ¢cTnl, 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.
Keywords Long non-coding RNA; IncRNA H19; miR-22-3p; Acute myocardial infarction;
Cardiac function
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SO HRESE (acute myocardial infarction, AMI) 2 &R 5 ik BE S ik 245 B ke 7 i
SISO SRR IIIASE, RAREMBSEEGEN. Haio b, OIS 2 iz
FEEFB, HFHREF PSR H AT I RO 70 e R T PR B AR S Y RNA
REIE L 2 15 B DR AN B 1 o R 2 7 22 Piope i B e J T ACHE A ]« INcRNA H19 /9 3E4ii5 RNA
Z—, BEIEIE R R A S S 1% S AR RO LS 4R D BEANAT Dy, LG UL L PR 48 5
3 A UL R LA A R LA~ JUL A B D R R 42 o R FEAE A 1249), (HPE AMIE R IR A 1500
ANEH - miR-22-3p (MiR-22) J& UM IE Hh R IE 5 F & FIHES IS RNA 2 —, F£5%2 %] LncRNAH19
PAEIOl, BEAR AR 7T ISR BRI A I B AZ A A P ) miR-22-3p TE 7O SR T R E T, (HIHAE
AMI ARG L S TS CENLHI ARG 78 0 B 90 . i I X AMI 38 5 e ikid s e o0
Jos B 0F REZH B8 3 R AT MG FEAS I LU L/ #r, B ZETEAY IncRNA H19 # miR-22-3p £ AMI 2
Wreb AR AEAE L, R RS AR IR PRI2 W 55 3677 7 T A S e
1 MElETE
11 WpER

R4 AMI 2y7HRFEPIEIL 2021 4F 1 5—2024 4F 12 2885~ NRERL A AL
AMI &5 176 B9 PR AL, JaRyE.0 i ERa S Ry ST B m AL IUESEA (STEMI
2, 954 FdE ST Bidfm L JUMIZEZH (NSTEMI 4, JL 81 () , JEHUFHIA G148 e fik
IR R AR O I R 2 156 FI 90T B2 (CON 41D o AMIIAFRIE: O f56 AMI 12T
brdE; @ W29 &5 @ AN E CHUEACAEIR . HERRbRtE: © BEAE O T AN 5 ;
@ GIFHABE ARG, B MR RSN SE: @ AV 2B EEE, @
ZEHANEE . © S25EMIEKRETR: © SR @ mKEEAEE. &
W FE MG 28 5 N REEBE R A B 2 R 2 HbHE (Hik5 . 2022-008) , Ak Joxt RI458
R A A
12 ipRFDRHAA

XTI RN R, WA R BN N R BAME RS & XA S 5 FH FER
PR WRRG SE s s I  AEORRE R0 PR A0 17 10 5 o
1.3 SEhf 36 BB AW R B (quantitative Real-time PCR, gqPCR)&MI INcRNA H19 A

miR-22-3p EML7E F I & &
131 FEEUBARA



5E /8 PCR 1 (715 ABI700) W H 35 E Applied Biosystems A% a4 204l (Y
5 A22K-ER) T E h [ 2 B BRA F] s 584N 66 FEAL AR (L5 3900H) W [ H A< H 57
NEl. MEM TRIzol R H % E BioTools 245 ; microRNA #% & B [ b EH
GenScript A#%}% A F]; Long-Chain RNA #5%E4F. Long RNA Quantitative PCR a7 &)
H 1 [H BioWise ZEFHE A #]; Green miRNA RT-PCR i 71411 [ 24 [H GeneCopoeia A1) ).
13.2 LRI
7E AMI F1 CON H AP J5 24 h 3R i A Bk 5 mL I, 43 3 000 >g 250 10 min
PAAM BT . o R TRIZol 74 BUMSE s RNA, 3 e By Mg bl gt i ri ik 50 43 6 e FE -
5E RNA IR FIZEE . A RNA FEGHBGEE RNA, ] microRNA # % & il E1F
A Long-Chain RNA #5317 cDNA 14 . FIFH Green miRNA RT-PCR {71 &1 Long
RNA Quantitative PCR 7| &247 PCR #14, SEif 2t E & PCR R4 E IncRNA H19 Al
miR-22-3p MIAHXT Rk . LI G, DL 3-ERE HimEE A (GAPDH) 1 U6 AN Sk
R, KA 288CT D5 vk AT ik B A s A0 hT, Ik 1o
#® 1 RT-PCR 5#5

Tab.1 RT-PCR primer sequences

Primer Name Primer Sequence (5'-3")

miR-22-3p F  TGCTGCCAGTTGAAGAACTGT
R CTCAACTGGTGTCGTGGAGTC
INcRNA H19 F  TAAAGCAGCTGGGGTGGTGAG
R TGACTGGCAGGCACATCCAC
GAPDH F  ACAGCAACAGGGTGGTGGAC
R TTTGAGGGTGCAGCGAACTT
u6 F  CCTGCTTCGGCAGCACAT

R AACGCTTCACGAATTTGCGT

1.4 DLIREEARIE

R OZ EY OIS (B5. EPIQ7C, i H = Philips A )) X2 5#F AT L
I P AR T o R A3 22 0 55 N 4% left atrial diameter, LAD) & 72 5 5t I 73 %5 (left ventricular
ejection fractionL, VEF) 28 b » | H B BX G0 9% W Fft 1056 Cenzyme linked immunosorbent assay s

ELISAD AR E 221X & Mis Ay < Atk fa br . R HRAR B MIEMAS E A |



(cardiac troponin I, ¢Tnl) . JLER# (creatine kinase, CK) . LR MB [7] T./# (creatine
kinase-MB , CK-MB) . FLF2 /it & /i (Lactate Dehydrogenase , LDH) } C [z3 2 4 (C-reactive
protein, CRP) o bl fir & (1127 & 240 I B QiU i ke A= A IR 7
15 giit#asE

f£ ] SPSS 23.0 A1 Origin 9.1 BEAT K /0 b S Bl db A7 IE SRR SG . X T AR M IE
ARSI X £ s KRAA, FREL M AEARR t IR B A R MK ZES . X
TARMIEZS 73 A e, R o A B 8% DY 73 B2 36 Bl [M(Pas,  Prs) R 4T 30, R4 H]
Mann-Whitney U £ 5034721 1A ELEL . 138 DL B 23 L n(%)] MITEREHL. A
(7 25 531 1) PR T OB LE BB i R 75 ) RBeok4hAT . % IncRNA H19 Al miR-22-3p 5.0
ThREFE bR B AR SCHEZEAT 208, ARIEHE AR R ] Spearman XUAZ & ARSIk 70 4. AT 32
KRG EVERE (receiver operating characteristic, ROC) £k i¥{% IncRNA H19 Al miR-22-3p
X AMEZITETIGME . B P<0.05 AZERA Gttt e Lo
2 &R
2.1 FRAEXRARERTOR

AMI 5 CON AR A S KBl PRI S S5 PR BRL DT T 22 3 e gt ik 22 L (P>
0.05) ; AMI 45 E i K i Ee 45 & T+ CON 4 (P<0.05) . AMI 41 CRP. cTnl. CK.

CK-MB #1 LDH &7 CON 4, i LVEF X FXE4H, ZRAgitm X (P<0.05) . W#E

2,
*2 FARKREBRHE(X +5s), (%), M(P2s, Ps)]

Tab.2 Comparison of clinical data between the two groups [(x=s), n(%), M(P2s, P75)]
Clinical data CON group (n=156) AMI group (n=176) P value
Age 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) 34.4145.11 35.3544.50 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 (UIL) 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, 233.00(167.50, 361.00) <0.001
205.00)

2.2 AMI 4481 CON 4 IncRNA H19 Al miR-22-3p KIRiA
QPCR il 45 R 7R, 5 CON 4LAHEL, AMI 41 IncRNA H19 /K-F-F+ 5, miR-22-3p 7KF-[%
ik (P<0.05) ; AMI 3 W41 #r &E7r, STEMI ZH IncRNA H19 & T NSTEMI 411 miR-22-3p

ACHET NSTEMI 41 (3 P<0.05) , Al ZERASGTFE . WK 1. 2.
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qPCREMIneRNA H19F A tE R

qPCREMMiR-22-3pFR L1557

condl AMIZL  NSTEMIAL  STEMIAL coN#l AMI4  NSTEMIMl  STEMI4

B 1 gPCRJZARZHF IncRNA H19 KA RiE & B2 gPCR WEARFE4S4HH miR-22-3p FIAEN RIXE

Fig.1 PCR determination of the relative expression of Fig.2 PCR determination of the relative expression of
IncRNA H19 in different groups miR-22-3p in different groups
"P<0.01 vs CON group; #P<0.01 vs NSTEMI group. **P<0.01 vs CON group; #P<0.01 vs NSTEMI group.

2.3 ROC HiZZ1Rfh IncRNA H19 F1 miR-22-3p X AMI 2R iE
7E ROC HhZkr#rH, miR-22-3p Xt AMI 2 Wik sE RPN AUC A4 0.555 (95% Cl:
0.493~0.617) , H:AHUEEE AR S0 731y 59.6%7F1 52.8%, miR-22-3p HiZ Wi S AEE IR .

INcRNA H19 [#i2lr AUC N 0.977 (95% CI: 0.963~0.990) , % [ 5UR B F4e S 45 il



91.5%41 94.9%. WEELSiZWG AUC {E N 0.983 (95% CI: 0.972-0.994) , I HURE N

93.8%, FrRMN 94.9%. WA 3.

100
80
= 60
©vn 40
20H = miR-22-3p
= IncRNA H19
, = miR-22-3p & IncRNA H19
0 | I | | |
0 20 40 60 80 100

1-Specificity

& 3 miR-22-3p. INcCRNA H19 & IncRNA H19 5 miR-22-3p Bk&X} AMI £l ROC ik
Fig3. ROC curve of AMI diagnosis by miR-22-3p, INcRNA H19, and the combination of IncRNA H19
and miR-22-3p
2.4 IMEH IncRNA H19 1 miR-22-3p 5 O AAR G TR R I AH =<
Spearman 73 H1 AMI 411135 IncRNA H19 Al miR-22-3p 5.0 LR 536 br B AH e 1 45 5 2
7%, INCRNA H19 5 ¢Tnl.CK.CK-MB.CRP 2 IEAH5:(P<0.05), 5 LVEF £ i (P<0.05);
miR-22-3p 5 c¢Tnl. CK. CRP 2fiffX, 5 LVEF RIEMK (P<0.05) , {H miR-22-3p 5
CK-MB HRMETL G222 L (P>0.05) . W 3.
% 3 IncRNA H19 1 miR-22-3p 5Ol b5 AIAR S 1
Tab.3 Correlation between IncRNA H19 and miR-22-3p and indicators of myocardial

injury



IncRNA H19 miR-22-3p
Clinical indicators

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 Wi

AMI & H 760 IR B0 ik 2Pk P 28 5 B0 0 WURF SRS M AR FE AT 800 7™ 2.0 145 - AFM . B Al il R
WIS W £ A0 BB SO R &Y, RIS ER . AW, i8S Thae 4.
DI R PSRN, WUAESE AR et i, R7m HoRE e PETE R I R 1 55 R 52 35
MNAR [ 35455 S5 44 P S e o B34 PO 37 28 93— A S5 R 9 L A 24 T e 4 i

PTAEK, AR5 RNA 7RO ML T AFE I 32 2 T )2 63, JEHZ IncRNAPL IncRNA
R 200 MZHERR RNA 73, EAAGRIDE 5, (RAE A5 J= R 30k J5 T %
BB, G5 5E A DNA KH AL RNA B EAE, 803 R 0E s im0, IncRNA
H19 Az 1 A 2K 11 S 4Lk H19 B[R i s [X PR, el i i PR ik s . SRt AL A2 1A
M55 S AR R o 0L 200 L 1 T BB R AT Dy 5 T R E 0 . P S 45 495 R 1 P L,
BT R IncRNA H19 F1 miR-22-3p 7EL L R G i Fa S 4k d b i B 2 A (o>
1221, Omura et al™F 50 & 8L INcRNA H19 2 Jili sl fik i i A7 400 25 Th RE 5298 FO VB E A B AR
JPE0 . R FMVRIE AMI JER R E IS IncRNA H19 B8 7w, JFETHE
INCRNAH19 Xf AMI &2 178 #7058 A TN - (BB 7L 8 7R, FH =i IncRNAH19
AT AEE I R miR-139. miR-22 1) P I MM 44 F U/ I U4 o3 T IO B AR, BT K e i ke
AR OMUR R ER . R, IncRNA H19 760 L8 55 oA XU 516 A e
ANBEZTH R AMI R (L5 INCRNA - H19 RIA/KFF R, HLE cTnl. CK & CK-MB %540
AR FE bR R IEAHIR, 7R H R /K1 AT g 55 O LR 5 R BEAH O o 3% — &5 RO BEAT LAl
B FEAR AL T I ARAR S SCRE . BEAR A B U427 INcRNA H19 7 RS b5 5 1 4 1 A 1617,
AWFFLH INCRNAH19 5 CRP R W EAH K . (HAHT R4 R ILRHAE AMI SR AT e 3 %
SR WA B 25 R AR T, Tl B4l 980 SR REZK . INRNA H19 7EAS [ 95 FILIR 4 R AT e
RIEAPETTAER, FAE AMI 2P (0 A Th Be 5 75 2 — B HLHIE 75 1



miR-22-3p & — A E.O MUE B h BA HEAEHK miRNA. BRI TSN, RE
IS SN AH 4 ] 1 4 2 oo L S AR U A OB A £ . AE O LB ZE SR A R B 1, IncRNA
NORAD il i ¥ 7] miR-22-3p i Wi FLah¥y i h 5 R L A - B s B {5 51 3 im sy
o BLEH LR T AL LR A 18T, b4k, Zhou et al™V B AMI AH &5 ST e A Jy—Ffi 5% 4
PEPVETE RNA, @I miR-22-3p Sk L RAETARSCE (I 2 MRIA S 595k ALL IR
RARALE OV RFE T . AR 7B 5 CON 4U%f bR B, AMI 3% HIIMIE IncRNA H19
IS KT TH T miR-22-3p HIFRIA/AKF TR, JF HAERX M Z 7 RIEAE AMI ANFNEH 75
IRAFAE . BLPT BLO UG 2= AL R EZ AMIL a2 W F0 IS 1 32 0P A5 T B, (A i ik 5K
miR-22-3p ¥+ e LIS B 11 S I A 42 7 e T BB ZE I R b B S 2 R . 53
A, AT, M35 miR-22-3p 75 &K 15 O U2 K U JE 55 1 40 505 AT — 5 (ke b
PR AT RETE B LR D B P P B R — e . TEISWIREE T, AN 7 ROC 2%
SHT RN INCRNA H19 BB X 4> AMI 5B 0o SR E B RE 11, T miR-22-3p Hphi2
W Rk re AT PR, AE P 2 KA A I T gk — B B 2 W i R

H AT T IncRNA H19 A1 miR-22-3p FIHE[F) 2% 8 AR R SEIRUE S £ LPS 53 A MM 4
BRI InCRNA H19 5@ id miR-22-3p-NOD F¥ 52 A # R 45 A G B 11 3 Sl i A o
(6, 75 N\ B AR 2 MERER b, IncRNA H19 9 Rl B s AN K-18. AN &-8 Al
R SRAEAR T (183K, JF FLIXFH AT VE @R miR-22-3p SEIil. 7e.Co LS A6 40 a5
H1, LncRNAH19 35 iz iR 2 F A4 Bl 3A FIFRIA I L miR-22-3p ikt 77 Ut L LEE
FEJE RO ARG, X — #4505 SO AMI B4 THURIBRGE T3 A, 6T
BE AR R PR T FIVETT WS IR A SR AR 5 17 o 24 SR ARSI FATI AR AE — S SR BRI« 1 58
RE AL EEEG T, FEARAIR, ATRREEIREmAT . HIR, KT 2B R F ST IE
PRSI E VR AR 3 TR, ORI B — I ) A /K, SRZZh A MEAEE . Bs, R4
BUIRESEIR ISR AL . Bk, EREERIIT 2 dh . KREEARRTIEVEDT St — B A

ZE BRTIR, AMI ST MG IncRNA H19 ik Fif, miR-22-3p Rix Fii, H STEMI
BF T BRI TH R E AR NSTEMI BE T MR E. #—B0 7R, IncRNA H19 #1
miR-22-3p MFRIA/K- 5.0 M. WSS A & LVEF SFIGIRIBARAFEA OO, -8 & nl g
25 AMI IR R, FAE LR SO ThRe R b R4 — e . XS R I
B4 INCRNA H19 HI miR-22-3p 7E AMI Jps AL A1) o (R 42 P 48 3R 4L T SEIR iR 4R, 7T
At A AR O U ZE T2 1 435U 3 R D) BERTF FE SR LR IR VDN £

SR
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