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HWE: BH KIT SR F 55 R AL R B S microRNA—16—5p (miR—16—5p) . microRNA—206
(miR—206)7 ¥7 4F ST B 4 & & &b JLAZ 58 (NSTEMD) 89 A B 5 s om = T4 F e &, J7ik  EIR
202041 A —2023 4 12 A 3 % K 5 A& A & 2K 74 69 10245) NSTEMI % & A BF 3 %, A3 23k 2 b B K 3 ik
FARIU R 5k 2 B o AR 2 (554 ) | U2 (3248) ) 3 R 2 (15 4] ) o 158 JF M3k 3 48
REAB 75 B ERAR AL . i miR—16—5p 7 miR—206 /K -F, KA Spearman i 47 3 5 &k = E A2 6948 %
P, 224 %X TAESFAE(ROC) M 25 3RS AR 5 BE 5 AR A IR A miR —16—5p 7 miR —206 12 72 95 /= 42
AR RSB Ak, R P R4 e 3 KU 20 69 AR K Aol 2 B 1A 2 T (GLS) B4k ) B I 45 g1
B (GCS) AR A2 DI 45 A B T (GRS) AR @ AR 45 M B % (GAS) \GAS T AL 5 (GAS rate) R = 4
s B HAR K (3D—Strain) £ HOLE, £ F A R FEL(P<0.05), T RELAZH R4 6 GLS.GCS.
GAS . GAS rate 5% 84 46 30 31K T AR K e 20, GRS #» 3D —Strain A2 AK T AR 20 (P <0.05) 5 & K e 20 8
GLS.GCS.GAS . GAS rate 54 9 4 384K T P FUE 48, GRS Fo 3D—Strain A AK TR 4L (P <0.05), T K
- 20 Fer 2 R 4 o 7 miR—16—5p mRINA A8 35 £ A F 3 3 TARMIE 21 (P <0.05) , & K& 4 e 7 miR—16-5p
mRNA AT £ A B3 T PRI 2L (P <0.05) 5 P R e 2840 &5 RS20 £ 75 miR —206 mRINA A8 % & ik & 4% FT1%
K28 (P <0.05) , & R 48 5 7 miR —206 mRNA A8 %+ & 38 FAK T 7 KA 28 (P <0.05) o Spearman #8 % M 54
ERRT,RAZERE L mR-16-5p.GLS .GAS.GCS GAS rate ¥ 2 iE A8 % (r=0.688.0.842.0.506.0.801 F=
0.227, P =0.000, 0.000. 0.000, 0.000 F= 0.021) , & & /* £ #2 & 5 miR~206, GRS, 3D~Strain 3 £ # 48 % (r=
-0.615.-0.815F2-0.860,3) P =0.000) . ROC ¥ &5 4R 27, S JER 5 58,5 R G A KK A miR—16-5p F=
miR—206 /£ 7 NSTEMI & & 7% % /= & A2 5 7 & LA S4F o9 e # kv &8 F @ AR 4 0.971(95% CI1:0.927,
1.000) , #BAE H 93.3%(95% CI:0.807,1.000) ; 5 1 H 96.9%(95% CI1:0.908,1.000) . Z5i8 S EA 5 5,5 5%
13 A miR—16—5p F= miR —206 7T 4F 2 745 NSTEMI & 4 7k 5% = T A2 69 A 5 b £ ke &4, A6 R4t
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Abstract: Objective To explore the diagnostic value of cardiac ultrasound speckle imaging combined with
microRNA-16-5p (miR-16-5p) and microRNA-206 (miR-206) in non-ST elevation myocardial infarction (NSTEMI)
and its correlation with disease severity. Methods A total of 102 NSTEMI patients treated at Shaanxi Xianyang
Hospital from January 2020 to December 2023 were selected as study subjects. Patients were classified into low-risk
(55 cases), medium-risk (32 cases), and high-risk groups (15 cases) based on the Global Registry of Acute Coronary
Events risk scoring system. Parameters of cardiac ultrasound speckle imaging, serum levels of miR-16-5p and miR-
206 were measured and compared among the three groups. The Spearman correlation method was employed to
analyze their relationship with disease severity. Receiver Operating Characteristic (ROC) curves were constructed to
evaluate the diagnostic efficacy of cardiac ultrasound parameters combined with miR-16-5p and miR-206 in
assessing disease severity. Results The global longitudinal strain (GLS), global circumferential strain (GCS),
global radial strain (GRS), global area strain (GAS), GAS rate, and 3D-Strain were all found to be lower in the
medium and high-risk groups compared to the low-risk group (P < 0.05). Additionally, the high-risk group showed
lower values in these parameters compared to the medium-risk group (P < 0.05). Levels of miR-16-5p were higher in
the medium and high-risk groups than in the low-risk group (P < 0.05), with the high-risk group exhibiting higher
levels than the medium-risk group (P < 0.05). Conversely, miR-206 levels were lower in the medium and high-risk
groups compared to the low-risk group (P < 0.05), and the high-risk group had lower levels than the medium-risk
group (P < 0.05). Spearman correlation analysis indicated a positive correlation between disease severity and miR-
16-5p, GLS, GAS, GCS, and GAS rate (r, = 0.688, 0.842, 0.506, 0.801, and 0.227; all P = 0.000 except for GAS rate
P =0.021), and a negative correlation with miR-206, GRS, and 3D-Strain (r, = -0.615, -0.815, and -0.860; all P =
0.000). ROC curve analysis diagnosed that the combination of echocardiographic speckle tracking parameters with
miR-16-5p and miR-206 offers good accuracy in predicting the severity of NSTEMI (Non-ST-Elevation Myocardial
Infarction), with an area under the curve (AUC) of 0.971, a sensitivity of 93.3% (95% CI: 0.807, 1.000), and a
specificity of 96.9% (95% CI:0.908, 1.000). Conclusion Echocardiographic speckle-tracking imaging combined
with miR-16-5p and miR-206 can serve as effective biomarkers for assessing disease severity and predicting
prognosis in NSTEMI patients, providing new diagnostic tools for clinical practice.

Keywords: non-ST-segment elevation myocardial infarction; echocardiographic speckle-tracking imaging;
microRNA-16-5p; microRNA-206; diagnosis
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%o MAWE: OFF A (2P ST Brdh w0 LA
B2 Wi AR YT $5 R (2019) )Y NSTEMI 2 i A i
o8 3R] BRCME Bk 2k M B L, O LRI R B ST BE
B K T i B 1) IS 3 52 S e R S ik sk @2F
A PR AE 52 s A 58 3 1Y I PR %R . HEBR A5 1fE
OFF 2 52 0 RS B D REAS 4 I I /6 96 95
S5 T RRE s QAR S8 R MO IR B s B FF 72
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EAEN T o R (o I R el N e e o B S B
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1.2 FHik
121 SRR BB EREEN R AR A ZEH
A2 WAL (36 [E GE A |, 45 : Vivid S60N ) £ il
SO R P B SRR . SRR IR = 4 2 R A
I, 78 = 45 BE 08 BR BT R 4 B A B Rk,
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BT, PR 0 AR S 22 A AR I AT BE AR, I
JH R S (0] P55 A R S8 dhih s, 2O R 2.
R R eI U % N S e - (AP
(global longitudinal strain, GLS) . S AR JE A 46 1 0
{E Vi 2% (global circumferential strain, GCS ) | 2% {A& 4% [i1]
WAL 45 10 0 {7 7% (global radial strain, GRS ) | %% {4 i
FL 45 497 1 {8 W A (global area strain, GAS ) | GAS 4%
b % (GAS rate) M = 4 72 0> = % K [ A8 (3D-
Strain) . H:H1, GLS . GCS . GAS K GAS rate Z 5 Lt
BB A XE . AW B B A 2 10 E 4
0 8 75 R 0T ST 58 B, I B2 YO A A1 .
1.22  FB R KT ERS AR S (quantitative
real—time polymerase chain reaction, qRT—PCR ) # ]
miR—16—5p .miR—206 mRNA A8 3F & 12 % i B
HE RS KIS mL, %R R LA 3 000 r/min B
O 15 min, BUETH I, T -80 CUKAH & Ui A7 4 H o
K A 5 [ Qiagen 23 7] AY miRNeasy & 7] &5 $2 I 7
SLRNA ™A 80 10 590 & 108 B A5 i R VR 48 e 0 A oR
i cDNA ., miR-16-5p il miR-206 [ qRT-PCR 9" 1%
K FHAHTA A 2 x SYBR Green PCR Master Mix i 7 £ ,
LA £ 4 19 ¢cDNA B4R . miR-16-5p 1E 7] 5] #)

5'-GATCTTGAAGGGGACCGCAATGGA-3'", KB 24 bp;
J 18514 : 5'-GTGCAGGGTCCGAGGT-3", £ J& 16 bp.
miR-206 1E 7] 5] ¥ : 5'-TGGAGACTTCTGAACGAGA
G-3", K& 20 bp; )X M 519 : 5'-CTTGAAGATGGCGT
TGGG-3', K 18 bp. #5511+ :95 CHIZEM: 10 min,
95 CAEM: 155,60 CiB k305,72 CHEMI 10 s, H: 404
PEA . LLU6 HNZ, IEM 54 :5'-CTCGCTTCGGCA
GCACA-3", K i 17 bp; 75149 : 5'-AACGCTTCACG
AATTTGCGT=3", K 20 bp., R 27t & H Y
FEAAAR R IR . A I Y w B T A Y TR
AR F G .
123 o SR AHEEREM R Ik 45l
(global registry of acute coronary events, GRACE) X[
VRO R R IEAT 4020 25515 53 < 108 43 S I AU 2
ZEEAR4Y 108 ~ 140 43 Ry i KUBS 2 5 255 15 43 >140 43
Ayt AU 4
1.3 #FitEHE

B o3 A1 R FH SPSS 27.0 Gt a4k . R ORE
FHEEL « bRt 2s (x £ 5) FRoR , LW 7 225007, I
o388 FH LSD—1 K 56 5 AH A 43 B >R H Spearman 2 5 4%
il 32 i # T AE 7 1F (receiver operating characteristic,
ROC) 4k . P<0.05h2ERALFITFE L,

2 #R

21 ARRBREXKACEEERSKGESHLLEER

37 GLS.GCS . GRS, GAS ., GAS rate }2 3D—Strain
PO, 805 225007, 2 A G it 3 L(P <0.05) .
FF XU 2 A JXURS: 2H 8 GLS L GCS . GAS |, GAS rate 2
B 246 X G TR XU 41, GRS F1 3D—Strain 2%
IEF AR KBS 41 (P <0.05) 5 /5 KU 419 GLS . GCS .
GAS . GAS rate Z 519 46 XA T rf XU 2, GRS il
3D-Strain ZEUIK TR AL (P <0.05) . WK1,
2.2 A[E7EE R 4H M iF miR-16-5p.miR-206
mRNA 183t R X E R LR

3 2 IfiL 7 miR-16-5p . miR—206 mRNA A % & ik
IV, &l E0, Z5R¥A G E L (P<
0.05) o 1 XU 2HL A g JRURS: 4 1L 75 miR—16-5p mRNA
FERT 238 B TR 2 (P <0.05) , o KBS 2 1M 75
miR-16-5p mRNA #H X} 3% ik & & T 1 KU 41 (P <
0.05) 5+ JXUBS: 41 A e JRURS: 2 1L %5 miR—206 mRNA 4
X 23K B AR T AR RS 41 (P <0.05) , 5 AU 41 1 775
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R1 BALHEBERSRESHLEE (xts)
2H 5 n GLS GCS GRS GAS GAS rate 3D-Strain
FRIAUG £ 55 -2435+6.17 -29.49 £2.26 44.27 +7.93 -42.18 + 10.85 -1.75+0.78 43.72 £3.73
rp RSz 2 32 ~13.42 +2.96% -21.58 + 4.30% 29.35+5.817 -35.47+7.97% -1.70 £ 0.637 30.13 +5.61¢
AU A 15 -9.76 +2.380% -17.15+5.02%% 1949+ 460" 2622+ 6.42% -1.23 £ 0.26"? 21.84 +5.0672
F{E 79.108 99.000 96.787 18.013 3.511 175.231
PfE 0.000 0.000 0.000 0.000 0.034 0.000

s QMRS AL, P<0.05; @5 h RS 4 HbEE, P<0.05,

miR-206 mRNA A XF % ik & ik T KUB 4 (P <
0.05), W32,
23 EHEREFERESLOEBERAKESH.
miR-16-5p.miR-206 By x5 4

Spearman AH GV 73 BT 45 5 W, S0 ) B R

xR 2 LKHAMEmMIR-16-5p.miR-206 mRNA X KL E
Lb# (xxs)

215 n miR-16-5p miR-206
RIS £ 55 1.26 £0.72 0.48 +0.13
r XU £ 32 2370917 0.37 +0.08"
e AU 2 15 3.62+ 1.12%% 0.24 +0.0672
FAE 51.192 32.145
PAE 0.000 0.000

s QSRS 4, P <0.05; @5 d US4 s, P<0.05,

5 miR-16-5p .GLS . GAS ,GCS . GAS rate 34 5 1F # 5%
(r. =0.688 . 0.842 . 0.506, 0.801 FI 0.227, P =0.000,
0.000 . 0.000 . 0.000 F1 0.021 ) , ¥ 5 /™= & &2 ¥ 5
miR-206 . GRS . 3D-Strain ¥ & 11 #H % (rsz—().615 .
-0.815 F1-0.860, 3 P =0.000) . VLI 1.
2.4 IDAEB AR SR & .miR-16-5p.miR-206 XF
NSTEMI B2 i (&

O JUE B 75 BE S N AR . miR-16-5p . miR-206 = %
It A 12 W NSTEMI i i & T 1 #L (area under the
curve, AUC) 5 K, 4 0.971(95% CI:0.927,1.000) , £
B Ml 93.3% (95% CI: 0.807, 1.000) , ¥ 5 1 K
96.9% (95% CI:0.908,1.000) , 21 & 5% 4 0.902., W
FIME 2,
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R3 DBEBAB S mIR-16-5p.mir—206 & = F Bt &1L B NSTEMI BIZBE 247
s e e 95% CI R/ 95% CI S 95% CI
EmR % TR R % T EmR
miR-16-5p 3.535 0.475 0.761 0.594 0.928 60.0 0.352 0.848 87.5 0.760 0.990
miR-206 0.305 0.648 0.880 0.783 0.977 86.7 0.695 1.000 78.1 0.638 0.924
UIEAE TS B A% - 0.839 0.917 0.789 1.000 93.3 0.807 1.000 90.6 0.805 1.000
=HEA - 0.902 0.971 0.927 1.000 93.3 0.807 1.000 96.9 0.908 1.000
LooT __1 ] ZUN B RPRIC I RS B IR, BE USRS A DAk O IE Y
0751 iz 3 KD REAR L . OZTURK Z52OF 58 6 W, B 508
s  miriese 5 7 0 2l AT D 38 R A DR GO LS e A
§ 0.501 S R_206 SRARIC K 73 M0 WLz 3y, R VA O IE D e 4 LA 4
0.25 1 “ UEEABEAR HIZ 5. miR-16-5p 5 miR-206 /F 4 microRNA 7
— =L O JUE 92 95 1 2 38 A48 Ak 5500 40 4 FN B 2 ) AR R
0-0"0-00 055 050 075 100 HH G, HZR 3K i NSTEMI /912 Wi J ™ & % B2 A9 1E Al
| P b H R AR
2 BEEREHLA R R \miR—16-5p. miR-206 AW TS5 W, op KU A KR 4L GLS
E=FEEG1ZEINSTEMI B ROC &k GCS.GRS.GAS . GAS rate 2 3D-Strain 2 £ 1) £ (8 5%
2 XTE A AR I G, TR Z R B e 10 LU 4 T g
3 ifit

NSTEMI 19 3= 2R AE hy 5e R 20 Jok it 3t 7% 36 53 BHL
Wi, 51 & O HUR S S 5 A FE R Ak 3
B A 3 7 2 AR NSTEMI () & A 3R 35 4 4
Tt B &5 A0 — I A BRI Y 28t T A Pk AR
T e ) T Wt TR, B DU) R RE R A O 0
W PRIAE S = g, W i 17 50 AT 75 o0 g 3 oy w0
I, AT b R A A A e 2, ARAUJO S
WS BT, 55 0 B0 e o B8 = R Y R S A L, B
W PRI ME B0 55 1 AR B BV RS B 25 o TE e BRAIL
I, NSTEMI W% iG55 5 bR 3 fok ok A s 1 B e 1 ke 254
A OC , X S o AR Fe 4 T BUR B M A TR A, 12 T
BELA: 1L 3L , e 450 JUL 200 7 S5l 2E0R 28T 8 A2 40 5
FEFET-P, NSTEMI YR YT SR E 2 R E T 259
BTSN ARIT IR . 25967 0 BHARAE T
G fRAAE B E AT ORI RE T O kA S
WRAE 5 A AGYT WIAE T 38 o 2R 5K S S AR
NS5 2R A bR s ok it 37, DA D0 LA 4 A 1
Ei L f T

O I P R e IR AR IR B R S 1Y A T AR AR
W1 Ri2 W NSTEM $2456 T 8 LA, 40 miR-16-5p 5
miR-206, U IE 8 75 B 5 B A5 4 AR S 3 o X0 ik 241

550 JJESPE B B R . R R AR SR RRAL, R
38 7R 0 ILAN B 45 46 R DD RE A 25 6 2 L, R 0
IR 5 1 2640 A R P, AL 1 56, 3X 55 NSTEMI
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o IR O LRI ER 750 ) 240 i P ) AR IR
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TR W, 3 S AR 25 TN S S8 . 7E NSTEMI
B, o XU 5 KBS BB A 1Y miR-16-5p mRNA
HH X 2 38 o A XU f8 5 FH 57 T miR-206 mRNA
FRXT 23k i S AH R B, X — 22 SR 10 LA AR
FE 572 X505 R AN TRl P B . miR-16~
Sp F ik LA S H e AR kO LA A R T 8 SO E R
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Z T, miR-206 ik T I B T HAE O AUE E L 72
e AR VE T AU 55 . miR-206 38 5 Al #7350 L2 it
3 58 5 3 Ak, £ T ISR 2R SRR I AR AT fig
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HE— 2543 BT, miR-206 2% 35 I AT BB 5 200 WUAH i
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B IE I A RB RS R. ABFIE Spearman A &1 43
Bradi 5 7R, NSTEMI f8 35 19505 ™ o A% i 5 22 s
LI AE 250 . miR-16-5p . miR-206 A # 5 . iX X
e o JUL 200 J6 A S50 1T 4% 12 T 3 B0 400 P 4 B T
A BHATL ) R 9 Y 4 B A i T EE A DG N7 R 0l A B
(4 52 2% 53 F P95 TR 45729 it Ak o U B 7 BRE A B
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