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[ ABSTRACT] Aim To investigate the correlation between plasma miR-1228-5p, miR-34a-5p, miR-192-5p and

miR-30a-3p levels and premature coronary artery disease (PCAD) and their early screening value as biomarkers.

Methods According to inclusion criteria and exclusion criteria, 6 patients with clearly diagnosed PCAD were included as
PCAD group and 6 heathy subjects as control group.  Blood was collected from the PCAD group and the control group,
and serum samples were extracted and stored. The miRNA levels in the serum of the two groups were detected using DN-
Bseq platform, and the miRNA with significant differences were screened.  According to inclusion and exclusion criteria,
blood from 78 patients with PCAD, 75 patients with late-onset coronary artery disease and 69 healthy subjects were collect-
ed and the selected miRNAs were verified by qPCR.  Coronary angiography reports of patients with PCAD were analyzed,
and the severity of coronary artery disease was evaluated by Gensini score.  Spearman correlation test was used to analyze
the correlation between the degree of coronary stenosis and the miRNA.  ROC curve was used to analyze the diagnostic
value of plasma levels of miR-1228-5p, miR-34a-5p, miR-192-5p and miR-30a-3p for PCAD, and multivariate Logistic re-
gression was used to analyze the influencing factors of PCAD. Results DNBseq platform analysis showed 33 differen-
The 5 miRNAs with the
most significant difference levels were miR-1228-5p, miR-34a-5p, miR-192-5p, miR-424-3p and miR-30a-3p. qPCR re-

sults showed that compared with the control group, plasma miR-1228-5p, miR-34a-5p, miR-192-5p and miR-30a-3p levels

tially expressed miRNAs, including 17 up-regulated miRNAs and 16 down-regulated miRNAs.

were increased by 1.7 times, 1.4 times, 0.7 times and 2. 5 times in patients with PCAD (P<0.05). There was no sig-

nificant difference in miR-424-3p level between the two groups (P>0.05). Spearman correlation analysis showed that
plasma levels of miR-1228-5p and miR-34a-5p were positively correlated with the degree of coronary stenosis in patients
with PCAD (r=0.307, P=0.004; r=0.238, P=0.036). ROC curve analysis showed that the areas under ROC curve

for the diagnosis of PCAD by miR-1228-5p, miR-34a-5p, miR-192-5p and miR-30a-3p were 0. 903, 0.832, 0. 731 and
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0. 798, respectively.

The area under ROC curve of the combined diagnosis was 0. 990, and 95% CI was 0. 970 ~ 1. 000.

Conclusions The plasma levels of miR-1228-5p, miR-34a-5p, miR-192-5p and miR-30a-3p in patients with PCAD were

significantly increased.

new biomarkers for preliminary screening of PCAD.
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5P . miR-34a-5P . miR-192-5p, miR-424-3p & miR-
30a-3p(F 1 FIKE 1),

F1. 17 A LA 16 1> THZEFRL miRNA
Table 1. 17 up-regulated miRNAs and 16 down-regulated miRNAs

HE D R 2 8 5% 1D log, FC Q1H fEk
hsa-miR-122-3p PTPN14 1.190e+1 8.436e-10 A
hsa-miR-1228-5p ACOX3 1.314e+1 5.554¢-3 3
hsa-miR-126-5p circ0009544 1.098e+1 6. 154e-13 i
hsa-miR-1287-5p ¢irc0072193 1.048e+1 3.024e-11 i
hsa-miR-154-5p circ0120958 1.061e+1 8.457e-10 B
hsa-miR-185-5p cinc0111772 9.848e+0 3.160e-2 A
hsa-miR-192-5p ¢irc0079516 1.021e+1 1.417¢-3 3
hsa-miR-23b-5p SSU72 1.103e+1 1. 113e-11 i
hsa-miR-30a-3p LOC105376325 7.311e+0 3.741e-2 il
hsa-miR-34a-5p ¢irc029559 7.659e+0 3.062e-2 RS
hsa-mR-424-3p EME2 8.775e+0 4.021e-2 A
hsa-miR-4732-5p ASTNI 1.255¢+1 4.394¢-2 3
hsa-mR-485-3p circ0125425 1.169e+1 5.476e-12 i
hsa-miR-654-5p ¢irc0006649 8.531e+0 4.993e-12 il
hsa-miR-6879-3p KRT74 1.074e+1 1.190e-11 A
hsa-miR-877-5p EIDI 9.014e+0 4.824¢-2 A
hsa-miR-80-5p KCNCI 1.127e+1 5.292¢-12 3
hsa-miR-1296-5p ¢irc0075393 -9.853e+0 3.529¢-13 T
hsa-miR-140-5p ¢circ0094932 —-1.065e+1 2.418e-13 T
hsa-miR-144-3p circ0076381 —-1.046e+1 3.979e-12 T
hsa-miR-181-3p CNST -1.280e+1 1.048¢-17 TR
hsa-miR-184 ¢irc0014329 -6.078e+0 1.003¢-3 T
hsa-miR-412-5p ¢irc0009577 -9.794e+0 7.768e-13 T
hsa-miR-4437 YDJC —1.074e+1 3.529¢-13 T
hsa-miR-504-3p LINC00608 ~1.054e+1 1.098e-13 T
hsa-miR-615-3p LOCI05379035 ~1.034e+1 5.591e-13 TR
hsa-miR-625-3p ¢irc0010052 -1.081e+1 2.418e-13 TR
hsa miR-6749-3p NCKI -1.061e+1 5.940e-13 T
hsa-miR-6810-3p FOXI2 -9.369e+0 1.742e-3 T
hsa-miR-744-5p ¢irc0009224 -1.108e+1 6.337¢-14 T
hsa-miR-92b-5p FN3K -1.089e+1 6.337¢-14 TR
hsa-miR-138-3p LOCI01929989 -1.054e+1 3.673e-13 TR
hsa-miR-151-5p PPIE -1.136e+1 1.098e-13 T
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Figure 1. Heatmap for differential gene expressions

2.2 —RABER

£ 1N € S R = | WA S R D 1
JIEFEHR(TG TC HDLC \LDLC) & M D REFE b [ 5E 1Lk
JEFE] (prothrombin time , PT) 3% A4 438 UL 175 B As) (]
(activated partial thromboplastin time , APTT) % Ifil E#H
[B] (thrombin time, TT) | ML/MRITEC] 2 S T8 800 T
S X, 5B AR e, PCAD 20 40 50T
18. 1% , MR AAE T ECTH T 44. 2% |, Hrikr 40 & 4
T 19. 7% 22 R BA G 7 L (P<0.01) . Utk
A, 55T RRLHAH E, PCAD ZLLEF/KSF-TF 5 43. 6% (P=
0.02) ,FBG 7K¥-Ft 55 42. 3% (P<0.01) ,NT-proBNP 7K
SETFE 2. 82 4% (P=0.02) ,HDLC 7K TR 53. 1% (P=
0.03), PCAD 2l 5% e MR IRAF IS HAT Gei 222
540, PCAD 4 HDLC 7K V-5 1 & e 0o 2 A LU R AR
42.0% (P<0.05;%2)

®2. ZH-BABER

Table 2. Comparison of general data in the three groups

A HHRZH (n=69) PCAD 41(n=78) i & IR AL (n=75) P

B/ (%) ] 41(59.42) 50(64.10) 47(62.67) 0.29
ks B 52.49+1.09 51.72+1.23" 64.32+2. 13" 0.04
WA/ [ (% ) ] 34(49.31) 42(53.81) 39(52.00) 0.29
Yl s/ [ B(% )] 28(40.60) 37(47.42) 34(45.33) 0.06
RS/ [ (%) ] 22(31.90) 31(39.70) 32(42.67) 0.07
BEIRIE /[ (% ) ] 19(27.50) 27(34.65) 28(37.30) 0.09
TG/ ( mmol/L) 2.35%0.37 2.4520.48 2.38+0.75 0.85
TC/( mmol/L) 4.89+0.16 5.17+0.15 5.23+0.31 0.20
FBG/ ( mmol/L) 5.94+0.21 8.45+0.57" 7.35+0.67* <0.01
HDLC/ ( mmol/L) 2.86+1.70 1.34+0.03% 2.31+1.42 0.03
LDLC/ ( mmol/L) 2.94+0.11 2.96+0.13 3.12+0.24 0.87
WLEF/ ( umol/L) 66.91£2.09 96.09+12.01° 89.26+21. 43" 0.02
FIB/ (g/L) 2.82+0.26 2.82+0.13 3.12+0.35 0.99
PT/s 11.11+0.15 12.15+0. 41 13.12+0.51 0.07
APTT/s 29.01+1.24 33.06+3.09 30.02+2.37 0.35
TT/s 20.39+0.53 20.500. 34 22.35+0.79 0.85
MM (x10° L) 220.50+10. 67 214.70+8.27 227.35+14.35 0.66
MPV/FL 15.27+3.78 11.33+2. 14 14.03+2.13 0.24
E A5 (x10° L) 6.57+0.26 7.76+0. 36 7.53+0.75" 0.01
Rk AR (x10° L) 4.00+0.20 5.77+0.36" 5.63+0. 44" <0.01
MR AN 43 b % 60.16+1.29 72.04+1.37" 69.23+1.35" <0.01
WRE AT B (x10° L) 1.94+0.08 1.33+0.07" 1.45+0.09* <0.01
WAL % 30.53+1.11 19.69+1.17° 21.53+1.29° <0.01
BRI (x10° L) 0.44£0.02 0.4720.02 0.45+0.23 0.34
AL % 6.76+0.24 6.37+0.23 6.85+0.37 0.24
¢Tnl/(ug/L) 0.28+0.19 2.0420. 69 1.93+0.86 0.08
Mb/ (pg/L) 40.33+9.91 66.92+9. 88 57.23+11.32 0.08
CK/(ug/L) 110.70+12.78 150.43+22.53 127.52+31.25 0.18
CK-MB/ ( pg/L) 14.20+1. 65 25.00+3. 85 23.34+4.21 0.18
CRP/(pg/L) 3.1420.91 8.69+2.44° 5.63+2.75° 0.10
NT-proBNP/ ( pue/L) 527.10+199. 00 2 017.00£419. 20° 1 809.24+352.23" 0.02

H:a N P<0.05, 5% IBLH L4 ;b P<0. 05, 5 & e 0o 2H Hh g,
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2.3 Mm% miRNA 7KF

5XTREZAH e, PCAD 2 1M1 3% miR-1228-5p 7K-F
Fim 1.7 4%, miR-34a-5p 7KF-FH 1. 4 %, miR-192-5p
JKETHES 0.7 4%, miR-30a-3p 7K TFir 2.5 %5 (1

P<0.05) , FiZHlE] 1M1 3% miR-424-3p /K22 5 481t

FR X (P>0.05), S5k w4 H, PCAD 41
1M1%% miR-30a-3p KT+ 0. 45 £i5(P<0. 05) ,{H I3
miR-1228-5p . miR-34a-5p . miR-192-5p & miR-424-3p
K2R TG L (P>0.05;3R3) .

®3. MRABREORA BEEEORAMR miRNA 7K F

Table 3. Plasma miRNA levels in control group, PCAD group and late-onset coronary artery disease group

I H YR (n=69) PCAD #(n=78) & T OR 4 (n=75) P

miR-1228-5p 1.20+0. 09 3.23+0.23" 3.04+0.29° <0.001
miR-34a-5p 1.47+0.15 3.59+0.27° 4.43+0.31" <0. 001
miR-192-5p 1.73+0. 18 2.94+0.34" 3.25+0.42" 0.003
miR-424-3p 1.28+0.11 1.58+0.12 1.77+0.22 0.270
miR-30a-3p 1.39+0. 14 4.86+0.53" 3.35+0.19° 0.004

i .a S P<0.05, 5% BEZH LEE ;b P<0. 05, 5506 % S O 2H L3
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Figure 2. The correlation between plasma levels of miR-1228-5p, miR-34a-5p,miR-192-5p and miR-30-3p

and the degree of coronary artery stenosis in premature coronary artery disease

2.5 I3 miRNA B EXSHMIZHET PCAD BIREE

Wit ROC & Hr & B, 3¢ miR-1228-5p 2
W7 PCAD ) ROC 46 T i FX (area under curve,
AUC) 4 0.903, I FHE R 1. 999 ,95% CI 4 0. 835 ~
0.971; miR-34a-3p . miR-192-5p & miR-30a-3p i2 Wi
PCAD 1) ROC il £ F 1 #2435 24 0.832,0. 731,
0. 798, Il FE 291 4 3. 582 3.074 2. 701, BEA K
IR PUFE miRNA , H ROC #hZE TR 0. 990,95%
CI 2} 0.976 ~ 1. 000 ; 8 3= X% Fb = Ff miRNA B4 K% H
WER G2 W, 45 R R WG A 13K miR-1228-5p |
miR-34a-5p . miR-192-5p K& miR-30a-3p X} T % 5

PCAD HA = B 80U B2 F Ry 5 2 12 Wi I (8 5 =
(B3 FK4TES),
2.6 Mg PCAD AW S EE Logistic EIT5 47
45 A miR-1228-5p . miR-34a-3p , miR-192-5p &
miR-30a-3p KM £ A & Logistic 1477 &, ¥ LU
SPREME, ZHE I Logistic B A5 #T s | I
3% miR-1228-5p /KXt PCAD FOS 0 BA S it
X (OR =10.853,95% CI 4 3.939 ~29.906, P <
0.001) , If1% miR-34a-5p /KX PCAD HI520 HAT
St X (OR=2.365,95% C1 g 1.432 ~3.904,
P<0.05) , Al RE 5L PCAD Al ) 2t 7 £ i IR
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Figure 3. ROC curve analysis of plasma miR-1228-5p, miR-34a-5p, miR-192-5p and miR-30a-3p

in the diagnosis of PCAD alone and in combination

% 4. BN M3 miR-1228-5p , miR-34a-5p .miR-192-5p F1 miR-30a-3p B2 BT AE
Table 4. Diagnostic efficacy of separate detection of plasma miR-1228-5p, miR-34a-5p, miR-192-5p and miR-30a-3p

A f cut-off ¥ R Y PIPETSINGE AP 2B R AR
miR-1228-5p 1.999 0.738 0.946 0.941 0.757 0.685
miR-34a-5p 3.582 0.708 0.804 0.807 0.703 0.511
miR-192-5p 3.074 0.292 0.964 0. 905 0.540 0.257
miR-30a-3p 2.701 0.631 0.643 0.672 0. 600 0.274

£ 5. BEAHKNIM Y miR-1228-5p , miR-34a-5p .miR-192-5p F1 miR-30a-3p HI12 W 2 AE
Table 5. Diagnostic efficacy of combined detection of plasma miR-1228-5p, miR-34a-5p, miR-192-5p and miR-30a-3p

A cut-off {H  RIFE  FpfE BIPERUNME BITERUNME 2984850
PUFH miRNA B 0.279 0.978 0.956 0.957 0.977 0.933
miR-1228-5p \miR-34a-5p .miR-192-5p B4 0. 088 0.908 0.911 0.922 0.895 0.818
miR-1228-5p 5 miR-34a-5p B3 0.615 0.877 0. 946 0.950 0. 869 0.823
miR-1228-5p 5 miR-192-5p B4 0.571 0.769 0. 946 0.943 0.779 0.716
miR-34a-5p 5 miR-192-5p B A -0.355  0.862 0.679 0.757 0. 809 0.540
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Table 6. Logistic regression models

Gy B PrifiEiR Wald fE P OR 95% CI
miR-30a-3p 0.360 0.144 6.284 0.053 1.433 1.082 ~1.900
miR-34a-5p 0.120 0. 066 3.324 0.022 2.365 1.432 ~3.904
miR-192-5p 0.327 0.169 3.714 0.157 1.386 0.994 ~1.932
miR-1228-5p 1.523 0.438 12.068 <0.001 10. 853 3.939 ~29.906
ETEEN 1l miR-34a-5p 7K V-5 56 1R Bl Ik % 7 72 B8 A7 TR AH OC

AR, 3R E PCAD KRR IR FFLIE 1
F SRR AT B A A 1 ) B 25 5K a2 R 2 ok
DUE A, 0o 1Y KA 22 36 300 1% 3 B0 50 i
g, 20 BO™ B R B R R AR R, A R
Al HAEFBECONBIBE O T = JEFE, AR
K TR T AE G2 509 A, A T DA KRR ATG
SR KA HEAE R, X E AREh T
P PCAD (0 A B B P SR,
YR e 0 A RN S A O HL T — i
G TIEFE R A IR B 2508006 83 AN ek
Ko B3P A 56 38 5 43 2 B R 3 e I £
Ao, Ao VAR Ao 18 0, 38 O JUL R I, £ SR AT L4
KA A HE R R (D ARE A P R R
(AR R A O L PR HE L 38 301 0 e S92 36 B0 ) e
HRE MELITE IR E T R AR 2 g, k)
Jhk 3 52 B2 Sk U S 1 4 s o AE ARl — B
Bk, Bk B 5t B2 FEAR, MR & T
YO, A I A I AR A DO LR 45
FEPR Bl O 1 B PR 2 HE A, B ARG 0 7 B (B,
RSN 285 SR ik = e 1, B AR IR ZE T PCAD 1Y
KPR T, miRNA 25 2 Fh0 I 5% 1Y
AR RO H O NUIE R O L #8450 JUE
P o R T AR AR S, R, 7E miRNA
e PCAD 1 PR AT F B I R

AW5E T DNBseq “F- 5 K0l T 6 45 PCAD
55 6 A I IEE MG ) miRNA , 2T 45 R & B, P
ZH[A)22 S A i E A 5 S miRNA 43514 miR-1228-5p
miR-34a-5p . miR-192-5p . miR-424-3p % miR-30a-3p,
XS 78 45l PCAD fB4#% 75 151 e i ek o0 s S5 5 Al
69 Bilfd X R 38 5 Fh miRNA ST 300 282
B PCR &, 58 3iF T miR-1228-5p ., miR-34a-5p .
miR-192-5p & miR-30a-3p 7£ PCAD & I rh S #
HE K, ABFSE7E miRNA K F 5 Gensini $F43HY
AHSEMES M P & PR, 1% miR-1228-5p Fil miR-34a-5p
K5 Gensini PF432 3 1IEAH G, U] miR-1228-5p

P, HERAA W I 3K miRNA 7K 5 56800 &
FEEAR 2 ks A8 e 7 A B AH DM A 5T, miR-1228-5p
Fl miR-34a-5p FIHEM] 28 & BLAY miR-133 \miR-208
miR-499 —# , F il AT X0 5 AR ol ik ople 7 e
BAEZZMED , @it ROC 4307 & 3, B4 461
A% miRNA (miR-1228-5p .miR-34a-5p .miR-192-5p
J miR-30a-3p ) B = Fh sl AP EK 5 X PCAD HAT 5
FZ e, AR B Tk i 52 212 W O 0 Y 4
B (AR S — A G A A, A7 76 30 kst 493 10 X
5 S B B I B i, AS B9 B, 3 e B A
IM13% miRNA X %51 PCAD H & Fdt e ARE B A 8¢
B AR PE A BN H T A PCAD SR s/ Ry it
ARSIk 038 B E . 3 — 2P 1Y Logistic [7119 434
W], miR-1228-5p Al fig & 521 PCAD & A= A9 i 57
AL

SRR, A L Tl e AR, 2tk O WL BE A
HHMNA M miR-1228-5p K FEA R ELZP, 5
—JHEE T M7 miRNA A4 XUXURS: T30 (9 5 v, A
FEN G 5 GRS 73 A7 1523 44 524038 W 1
miRNA , % Bl miR-1228-5p 5 ¥ XUH A & A%
P, miR-1228-5p [A]# AI fig 7E 76 AR 20 Jok ofs 4 A 1k vh
RAFMEH ShlkoRRERE AL R bL &2 2%, ¥ B
2RI ER AR A B A S5 | N B 4
IBEZAL S, miR-1228-5p J& 15 5 5 ¢ it 3 ik s k¢
Bk ¥ JC PR i3

ARBFFEH, PCAD ZH 1M1 3¢ miR-30a-3p /KA H
WMo & e LT 0. 45 £i5, 2R BB G X,
AH L HA miRNA |, miR-30a-3p 4 7] fig /& PCAD fY
KHEPE R T, 7E—TXF 62 1] 1E 7 X HE A 62 .0
FIEFEAR 12K miRNA BF78 /1 B8 A B3 % B0 1f 3%
miR-30a-3p AJ fE S0 7 3 v S AR SC B0 1) 5 B 12
W E PR . HET miR-30a-3p 7E0r L4529
BT TS D ARG IR K B PCAD f 5 1K
miR-30a-3p 7K ¥t &, A 2 8 PCAD i i) B 5%
LYW

2% K55 ) miRNA MAAf Tk , dn ] B i



CN 43-1262/R " & Sl ik difb 244 & 2022 4F55 30 455 8 689

PLRART A I K Th R A AE AR IR AR, R4
ML AR KRR A RNA BOAZ% BRI , 18 [ REA7 AR A4
' miRNA 532 A ALE . DR R B &R i
IR ZE miRNA #RAFLE T AMBARGE T | 5K R
PATIAHE 1 79 A5 A5 R i e 4 A AF miRNA A A2
P D2 M AN 0 IR 25 F % miRNA B9340 ; @ i
U B 0 -miRNA 52 &Pk 2 miRNA, %K1 A
PEH T A miRNA F=AE 0 = Fh £ 2R . O
AN 1 PEPEPE T30 70 ;@5 RNA 25581
454, AU MR @ B T AU A gE T
o PRAE T MR B k453 IR 100 400 i o e sh R i L AR
5T &I T PCAD B 1K h 5 8 7K 19 miRNA
HE— 2B R R HAKOF T 19 5 R B2 % 30 8 Jok o
B AL & A BRI

AT R IR, = 4 0] S Bk Z W48 b5 A7 1E 1
25 M X BB 4], PCAD 4 A1 & 76 .0 i 41
FBG LT 7K V- T+ 85, HDLC 7K - FRAIK , 3 2648 #5 1
i PCAD HYSER PR 3R | 5 1 A1 5k i BF o 45 R — 2L,
(AT S INAEAE — L6 1 5, FEAR AR XT3 D
v 2 R | 2 TR A 5T L B IR A OC miRNA 5
PCAD 1956 Z ; Hvk, AHIF 55 o0 48 W7 1 F 5%, 26 T
miRNA XJ PCAD (4] i 4 8 75 B — 20 i i 22
DU SRAESE

2% I F &, miR-1228-5p . miR-34a-5p . miR-192-5p
K miR-30a-3p 7E PCAD £ I3 v 3538 5, vl i
K PCAD (RE  A Mbr ik ), FLIC5 A I 2 A5 5
A, A, ASBIE 5 L 55 HIE miRNA 76
PCAD FE I 1 25 53 K7 2k 3l ko A B £k AL )
(it — 2D BT AL T T A JEL

[ &% 30Hk]

[1] MALAKAR A K, CHOUDHURY D, HALDER B, et al. A
review on coronary artery disease, its risk factors, and thera-
peutics[ J]. J Cell Physiol, 2019, 234(10) ; 16812-16823.

[2] MENSAH G A, ROTH G A, ADEMI Z, et al. Global bur-
den of cardiovascular diseases and risk factors, 1990-2019
[J]. J Am Coll Cardiol, 2020, 76(25) : 2982-3021.

(3] CHP O L BR S 1 i ) 2 S 4. el o

RSB 2019) Fi g (1], RO MLAEARE,
2020, 25(5) : 401-410.
THE WRITING COMMITTEE OF THE REPORT ON CAR-
DIOVASCULAR HEALTH AND DISEASES IN CHINA.
Interpretation of report on cardiovascular health and
diseases in China 2019 J]. Chin J Cardiovasc, 2020, 25
(5): 401-410.

[4] SAILAM V, KARALIS D G, AGARWAL A, et al. Preva-

lence of emerging cardiovascular risk factors in younger in-
dividuals with a family history of premature coronary heart
disease and low Framingham risk score[ J]. Clin Cardiol ,
2008, 31(11) . 542-545.

[51 3% %, FIZEG, & f, 45 RO A OC R B

RSB RET]. hE kSR, 2021,
29(3) : 264-270.
PENG Q, ZHOU Q Y, HUANG K, et al. Research
progress of the genetic variations in lipid metabolism related
with premature coronary heart disease[ J]. Chin J Arterio-
scler, 2021, 29(3) : 264-270.

[6] PICARD F, SAYAH N, SPAGNOLI V, et al. Vasospastic
angina; a literature review of current evidence[ J]. Arch
Cardiovasc Dis, 2019, 112(1) : 44-55.

[7] NEWBY D, WILLIAMS M, HUNTER A, et al. CT coro-
nary angiography in patients with suspected angina due to
coronary heart disease ( SCOT-HEART) : an open-label,
parallel-group, multicentre trial [ J]. Lancet, 2015, 385
(9985) ; 2383-2391.

[8] COLLET J P, THIELE H, BARBATO E, et al. 2020 ESC
guidelines for the management of acute coronary syndromes
in patients presenting without persistent ST-segment
elevation[ J ]. Rev Esp Cardiol ( Engl Ed), 2021, 74
(6): 544.

(9] Bz, S0 A5 5 ML LIRS WL 19 6
MELT]. B TAEARMEA B, 2021, 12(23) : 88-91.
ZHANG L Y. Application value of dynamic electrocardio-
gram and conventional electrocardiogram in diagnosing cor-
onary heart disease[ J]. Chin Health Stand Manag, 2021,
12(23) . 88-91.

[10] & ¢, FJede. iRy =M AN & E (a) K
XIS WNE )], T HERR ), 2021,
43(10) : 1072-1074.

HAN X, WANG M Y. Diagnostic value of detection of se-
rum homocysteine and lipoprotein (a) on coronary heart dis-
ease[ J]. J Ningxia Med Univ, 2021, 43(10) ; 1072-1074.

[11] 5K3Es%, BBASE. JET VA0 7 EARSR & T i 0o

MBS PRI )], B 2l AR AR, 2021, 33(9)
1646-1649.
ZHANG M Y, ZHAO M F. Research on the risk of coro-
nary heart disease based on the guidance of the idea of
“treating the disease before it is treated” [ J]. Clin J
Tradit Chin Med, 2021, 33(9) : 1646-1649.

[12] WANG G K, ZHU J Q, ZHANG J T, et al. Circulating
microRNA ; a novel potential biomarker for early diagnosis
of acute myocardial infarction in humans[ J]. Eur Heart
J, 2010, 31(6) : 659-666.

[13] 2 . B0 g A 22 55 2 3K 4k DX 9 1k Je F 2
[D]. #FH. B4ER":, 2021 000229.



ISSN 1007-3949 Chin J Arterioscler, Vol. 30, No. 8,2022

[

PENG Q. Screening and study of differential expression
genes of lipid metabolism in early-onset coronary heart
disease[ D]. Hengyang: University of South China, 2021 .
000229.

[14] SRR, WEMSIR, 0007, 55, ZLANM oA SE0E 1Y

MR G  BARSCPE [T ] Sl Dk
{3k, 2019, 27(10) : 881-886.

ZHANG Y F, LINP Y, GUO HF, et al. Correlation be-
tween red blood cell distribution width and mean platelet
volume and early-onset coronary heart disease[ J]. Chin J
Arterioscler, 2019, 27(10) . 881-886.

KA. HT ITRAQ HIARIRIT 2 R & e L L IE
55 ITLN1 (CFH 225788 FIRYAOCHERTSE [ D], Kb #)
H P EEZH R, 2021 000197.

ZHANG S M. Based on iTRAQ technology, the correlation
between early-onset coronary heart disease blood stasis and
ITLN1 and CFH differential proteins was discussed [ D ].
Changsha: Hunan University of Traditional Chinese Medi-
cine, 2021, 000197.

FOE, VRIETE, SRR, SE IR TR Sl ko P 5e
M IR RAE R[], PRS0 R IR,
2021, 21(6) ; 4292-4295.

WANG J, XU H B, QIAO S B, et al. Effect of smoking on
patients with chronic complete occlusive coronary artery
lesions[ J]. Chin J Mol Cardiol, 2021, 21(6) : 4292-4295.
20, BRGERR, £, S EO RO LB O
TRE 5 M AR AR BRI CHEL T ], v R 3 koAt Ak A
i, 2021, 29(5) ; 428-432.

WU K, LIANG X N, WANG L L, et al. Correlation be-
tween cardiac function and serum biochemical indexes in
patients with coronary heart disease myocardial ischemia
[J]. Chin J Arterioscler, 2021, 29(5) ; 428-432.
BIFAE, IR, TR, AR BRI AR AR O I
FERIRFR R EL A (1], DA R e 2 2% AE , 2012,
21(5) : 492-495.

HU LH, HUT H, DING L P, et al. Comparison of the
pathogenesis characteristics of early onset and acute myo-
cardial infarction in the elderly[ J]. J Cardiovasc Rehabil
Med, 2012, 21(5) : 492-495.

[19] M5, I, BE T, 0o JE A SR A0 L itk 2 4

i b3 5 e AR Bl ko A2 ™ o R A A G E SR BT (]
T E SRR, 2019, 27(10) ; 868-873.
LIU Q, HU Y Z, XUE X. Correlation analysis between

monocyte/lymphocyte ratio and severity of coronary artery

disease in patients with coronary heart disease[ J]. Chin J
Arterioscler, 2019, 27(10) . 868-873.
[20] GENSINI G G. A more meaningful scoring system for de-
termining the severity of coronary heart disease[ J]. Am J
Cardiol, 1983, 51(3) : 606.
PREAE, Rk, XA, A AN ()RR R e AR Bl ko 8
Sk Lo R AR 2 2 e i s WL [ ] TR IS
KAk 2 2020, 28(2) « 134-140.
WEN Z N, CHEN X, LIU Y W, et al. Metabolomics char-

[21

[

acteristics and diagnostic value of patients with coronary
heart disease with different degrees of coronary artery disease
[J]. Chin J Arterioscler, 2020, 28(2) . 134-140.

[22] 2= A2, a3 P AR SO i KON B4R T O B2 W i (B
[J]. RSB, 2021, 5(6) : 86-87.

LI H. Diagnostic value of exercise plate experimental ECG
on elderly coronary heart disease[ J]. ITmag Res Med Ap-
plicat, 2021, 5(6) : 86-87.

[23] LIB, LI'Y, HU L, et al. Role of circular RNAs in the
pathogenesis of cardiovascular disease[ J]. J Cardiovasc
Transl Res, 2020, 13(4) . 572-583.

(24] F A, §1 35, WBHIFE, 4. MK miR-133 \miR-208 K

miR-499 Fik GRS KA ERSCR )], e
FLEE2, 2020, 18(2) ; 252-254.
WANG M, HU F, ZENG L R, et al. Relationship between
plasma miR-133, miR-208 and miR-499 expression and de-
gree of coronary artery stenosis[J]. Chin J Gen Med,
2020, 18(2): 252-254.

[25] ZHONG Z, WU H, ZHONG W, et al. Expression
profiling and bioinformatics analysis of circulating microR-
NAs in patients with acute myocardial infarction [ J]. J
Clin Lab Anal, 2020, 34(3) : €23099.

[26] SONODA T, MATSUZAKI J, YAMAMOTO Y, et al. Se-
rum microRNA-based risk prediction for stroke [ J].
Stroke, 2019, 50(6) ; 1510-1518.

[27] DING H, WANG Y, HU L, et al. Combined detection of
miR-21-5p, miR-30Fa-3p, miR-30a-5p, miR-155-5p,
miR-216a and miR-217 for screening of early heart failure
diseases[ J]. Biosci Rep, 2020, 40(3) . 142-157.

[28] CHEN X, BAY, MA L J, et al. Characterization of mi-
croRNAs in serum; a novel class of biomarkers for diagno-
sis of cancer and other diseases[ J]. Cell Res, 2008, 18
(10) : 997-1006.

(M SCH4E SR



