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(FE] B8 HT 20 HUEZE (AMD) & 3.0 J7 3% (HF) B 3% 1L 3% miR-31 \miR-132 miR-133a K P K& L., Fik:
BEH 90 5] AMT & Jf HF *‘E‘{’Fﬁ%z‘%éﬁ 50 ] AMI K& Jf HF 5 VE g Xt B4, >Rk S5 B %€ 0 28 it PCR I 5 45 41 1l 3¢ miR-
31 .miR-132 \miR-133a ik , 53 H7 H 335 5115 K 2 988 A AH OCHE, FH ROC il 46 A 45 o X AMI & JF HF BN ig. &R
5 AL AR L, S 2 A L LS B T (T 1) JUUER 38 (CK-MB) (N 2K 3ifi fisi 47 JIK i & ( NT-proBNP) J Ifil 3¢ miR-31,
miR-133a Kk ¥ &, 22§ 1L 4380 (LVEF) 4K (3 P <0.05) ; L 3% miR-31 .miR-133a 5 ¢Tn I .CK-MB NT-proBNP & 1F A%,
5 LVEF 5 i # 3¢; miR-132 5 ¢Tn [ ,CK-MB  NT-proBNP 2 i #{ 3¢ (P <0.05) ; ROC {28 4 #7 % B, Ifl 3¢ miR-31 miR-132
miR-133a B4 F AMI 4 3% HF [ AUC K 0. 803, & F miR-31 .miR-132 .miR-133a HU il (P <0.05) ., #5it: AMI & HF
B MK miR-31 .miR-132 \miR-133a F£ik 5.0 JUR 4 4O DI REAH G, = IBCA R A8 By F R 30 W AMI 4 9f HF,

[ &) 2400 UM ;.0 /7 33 ; miR-31 ;miR-132 ;miR-133a
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Levels and significance of plasma miR-31, miR-132 and miR-133a in pa-
tients with acute myocardial infarction and heart failure

XU Sha
( Department of Cardiology ,the Second Affiliated Hospital of Chengdu Medical College ,Nuclear Industry 416 Hospital ,Chengdu 610051 ,
Sichuan , China)

[ Abstract] Objective:To investigate the levels and significance of plasma miR-31,miR-132 and miR-133a in patients with acute
myocardial infarction ( AMI) and heart failure (HF). Methods:90 patients with AMI complicated with HF were selected as observation
group,50 patients with AMI without HF were selected as control group. The expression levels of plasma miR-31 ,miR-132 and miR-133a
were determined by quantitative real-time PCR, and their relationship with clinicopathological data was analyzed. The ROC curve was
used to test the value of plasma miR-31, miR-132 and miR-133a expression in the prediction of AMI complicated with HF. Results
Compared with control group,the smoking rate,levels of troponin I (¢Tn I) ,creatine kinase (CK-MB) ,N-terminal pro-brain natriuretic
peptide ( NT-proBNP) and plasma miR-31,The expression of miR-133a in the observation group were higher,and the left ventricular e-
jection fraction (LVEF) was lower (all P <0.05). Plasma miR-31 and miR-132 were positively correlated with ¢Tn [ , CK-MB and
NT-proBNP, and negatively correlated with LVEF. miR-132 was negatively correlated with ¢Tn I ,CK-MB and NT-proBNP (P <0.05).
ROC curve analysis showed that the AUC of plasma miR-31, miR-132 and miR-133a in combination to prediction AMI with HF was
0. 803 ,which was larger than predicted by of miR-31,miR-132 or miR-133a alone (P <0.05). Conclusion: The expression of plasma
miR-31,miR-132 and miR-133a in patients with AMI and HF are related to myocardial injury and left ventricular function. Combined
detection of the three can help to predict early AMI complicated with HF.
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RO VR BT S8 A B 31 1) HE & AR 0N 13.6% ~
14.8% ,H 1 £ )5 & JF HF & A3k 25% . HHi—3
AR, FE SR A AR 0 BB B 0 25 W il HE 3F
B, 30050 LR AL 2 40 1) AMI A JF HF 825 0 12 0%
b AT R A . NI BRR BN AMI 4 JF HF
(A M bRIC A, 2 I PR A BIF 5 4R o 3 JLAE Bl %5
FEMTRA i/ RNA(miRNA) 76 A 220 1L 55 92 95 1)
BLHI 2 BE AR 5 19 M 5 ME . miR-31 2 5 40 g
DNA & i 3658 . miR-132 af 41 .0 i 4 P9 5z 40
i 434 5 A VR R i, HH e oF 46 BF SR 4 Y, miR-
31 .miR-132 7£ AMI 4 Jf HF 3 (9 i 7 o 52 5 %
Ko BIRTED B R B, miR-133a 518 k.0 )
W (CHF) F D= B DI REMUE A Ko AW
i g AMI 43 HF B 11 3¢ miR-31 .miR-132 .
miR-133a 7K, DL T i HG IR & o
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PEPE 2019 4F 1 7 & 2022 4F 1 A LR i #% Tl
PU—75 B2 BE I 19 90 5] AMI & Jf HF B (W48
2H) F1 S0 ] AMI R4 9 HF B8 (X IE4l) . A
WS ARAT B e 40 1 25 53 2 L UE R 3, 0 A R 38928
ITHAE RIS . AFRE: (1) X IR & (a2t
WUREBE 2 1 A 36 97 45 /) T AMI 2 I Bk, 9 4
AR SE R AR S, (2) LA 4L 7 B 12 W7 AMI (1) 3
b A4 HE 2 W77 A R R O 0 S
s AR Bz Sl R R R HE L = ) T K I IR
R, A0 B R 2R M e B
S0 VKR 7 3G = AN R K b I b AR AE A 0
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( BNP/NT-proBNP) 7K ~F- F i 55 0 Il &5 ¥4 55 2 BE 5+
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ENE N 5 (4) 7™ E R MR (5) BT R A E ™
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HE S S AE S e
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iU 2 R A B I R K L AT MR AR A
K. WUASEM T (cTn 1) LB BN (CK-MB) N %
Ui i B4 IR T A& (NT-proBNP) Sk H] MQ60 4> 1 3l fb 2
RN B S BT 5E (b 50 35 A W 3 AR IR A B
N VGRFE ST REE) o % 45 % (LVEF)
K H Philips TE33 # 55 & AL ( LI REIT 2R A
PR ] ) K, F EDTA i £ % K 4 8 & 4 & I
2 mL, EFEI{EIR 21,3 000 rpm #5.0> 10min, i B 1

HIRE TR LG - 80 CARERFI . A 7 A7 19 IfiL
WAEARRAGSS e 121 L b B4 i i 2% i A 21 44
[ 22 g 511 2], 12 000 rpm B0 1 min, 3% 3§, K
JH TRIzol 14 B 2% & RNA W 22 B RNA ¥ i | 4l
JE K e Ve B S RNA Y B0 VR VRO AR J5 iE A7 41 %€,
- 80 CIRAF A HI . i £ & miRNA %48, £ %)
Bl miRNA B3R [F] 25 20 25 0 1) 35 PR S e 1)
519, i i TapMan miRNA 33 5 sg 3550 & (1 1 56 5]
Thermo Fisher 2% &) ) ¥ DNA 1% 4% 5% 5 ¢cDNA | £ 4
B -20 CLRAF, RHIHET TagMan 541 (1 H 3£
ABI 3 ®]) By qRT-PCR J7 ¥ (i ¥ & J 0y 22 48 1 A
TaKaRa 2> &) ) & U 1 3¢ miR-31 ,miR-132 . miR-133a
Fik LA AE ] ABL 7500 PCR Y, PCR 1§ ¥F 2 44 .
95 °C 5min .95 °C 155 .60 °C 1min 3t 40 MFEH, L) U6
ER B IR ,3 A miRNA B 2 Bractin 514751 1L
F 1o R 2722 LI miRNA BAR X Fak it
%1 miRNA 3|13

BAGRE R
(C) (kb)

#A S5

b 5-CGTAAAGACCTCTATGCCAACA-3'
acti 65 260
Bacin e §.COGACTCATCGTACTCCTOCTS"

R 5" TGTCCATGAGAGCTCAGCA-3'
miR-31 . 62 259
Tl 5-TCGTACAGCATGTCGAATGCC-3!

[ 5'-GCCAAGCTGGTAAAAATGGAA-3'
miR-132 . 62 262
T 5'-CCAGCAGCATGTCGAAGATC-3'

[ 5'-GCCAAGCTGGTAAAAATGGAA-3'
miR-133a 65 255
FiiE  5'-TATGGTTTTGACGACTGTGTAT-3'

1.3 MBI

(1) PO FEER GO R}, A5 - PRSI AR 0 4 0T 48 2K
(BMI) A8 (IR R ) A I AE (Rl E & iR
MAE ARG ) o (2) Pidl ¢Tn [ ,CK-MB,NT-proB-
NP LVEF [ %, (3) % 41 miR-31 , miR-132  miR-
133a lb# . (4) i3 miR-31 ,miR-132 .miR-133a 5
FWRBM S KR, (5) L% miR-31, miR-132,
miR-133a %} AMI & 3 HF A9 530 1500 45 o
1.4 SitZEaHh

K SPSS 20. 0 B fFifE AT geit 4o TR PR
PL(x £5) 38, 2 0] LU B8 o K 0 5 iH B R LA [ n
(%) 1, A A Y K% 1 2% miR-31,
miR-132 miR-133a F ik 50 S ¢ R AT Pear-
son 73 M7 5 25 1 52 15 T AR R E (ROC) il 42 4 & i
¥ miR-31 ,miR-132 miR-133a ik %} AMI 4 Jf HF
BE R AN, P <0.05 K% FAHG%i¥E
X

2 HR

2.1 WMABRE-—MAMLER



wWI AVEONUAEIES IEO f R H M3 miR-31 .miR-132 miR-133a /K3 K & X 1221

PHLEL AR PR AR BMT PG 1 20 | e L L5 (P >0.05) ; WL ZH WA LE A9 w85 T %) B 20 (P <0.05) .
F I AE B B PR 5 OF AE LB, 22 R R g L R 2,

R2 WHHBE—REABER[x£s5,0(%)]

20 51 5 i@ (%) BMI(kg/m?) W2 A v eli] (I
- : g - WIE ESE R

WELH (n=90) 47(52.22) 43(47.78) 72.19+9.56  24.25+2.13  49(54.44) 38(42.22) 26(28.89) 32(35.56) 15(16.67)
XTHE (n=50) 28(56.00) 22(44.00) 73.01 £10.47 24.70+2.49 18(36.00) 22(44.00) 14(28.00) 19(38.00) 7(14.00)
X /tE 0. 184 0.470 1.127 4.382 0.042 0.373 0.082 0.173
P{a 0.668 0.639 0.262 0.036 0.839 0.541 0.773 0.678

2.2 4 c¢Tnl .CK-MB NT-proBNP LVEF Lt %

X BRAH AL, W% ¢Tn | ,CK-MB NT-proB-
NP K5 &, LVEF K EBAR, 22 5% A Gt 8 X
(P<0.05), W3,

2.5 1% miR-31,miR-132 miR-133a 3t AMI & 3
HF {2 8 f i &

ROC fili £k 7 #1 & B, Il % miR-31  miR-132,
miR-133a Bt & W I AMI & Jf HF 4 il & F i

#£3 W4 cTnl ,CK-MB NT-proBNP LVEF b % (x =) (AUC) 4 0.803, 3= T miR-31 .miR-132 .miR-133a
a5 ¢Tn (ng/mL) CK-MB(U/L) NT-proBNP(pg/ml)  LVEF(%) B F ( AUC =0. 681 .,0.686.0.620) , WK 1,58
WAEA (n=90)  0.28£0.00 29.354.61 1092.23£158.54  0.40£0.08 6.

WA (n=50)  0.16£0.05 21.37£3.15  826.35£100.07  0.490.10
i 8.703 10.900 10.722 5.823 s
P <0.001 <0.001 <0.001 0.001 ool
sol-
2.3 FHLAMIE miR-31,miR-132, miR-133a Kk bk 20l
® 60|
550 B 2L e, U0 € 4 % miR-31 ., miR-133a % sof
E— . . >- N Y \) E I
FAWE, miR-132 RIEBTFAL, ZEREAHHITHE X a0l
(P<0.05), Wx4, 30
F4 FAME miR31 miR-132,miR-133a FALE (5 £5) 1 1 —
L — miR132
25 51 miR-31 miR-132 miR-133a 10 .‘_,.:' :?3;5:1333
WEA (n=90)  9.37+2.10  0.95+0.24  1.560.20 0_(; 030 30 40 50 80 70 80 50 100
SPTRA (n=50)  5.35+1.69  1.23+0.41  1.31%0.12 oy
tH 1. 603 5. 101 8.062 B 1 M3 miR-31.miR-132,miR-133a BIHREHEE L
P <0.001 <0.001 <0.001 B AMI & 302 8 ROC f14
=" 4 5 i L BE
SHFEESHNXR RO e
TS 2 FE % 11 3% miR-31 miR-133a 5 ¢Tn [ . iz AUC 95%Cl HURUE(%) FE5FE (%)  Cutoff f Youden ff
CK-MB NT-proBNP 40 15 1 412 5 LVEF 5 41U mR3L 0.681 0.597-0.757  58.89 88.00 56,63 0.469
“HPN PO - e =5 miR-32 0.686 0.602-0.761  56.67 76.00 <106 0.327
K5 2K miR-132 5 ¢Tn [ (CK-MB NT-proBNP £ fit miR-133a 0.620 0.535~0.701  45.56 96.00 >1.52 0.416
MR (P<0.05), WS, o 0.803 0.728~0.866  86.67 74.00 - 0.607
R5 MWBHAMIP miR-31.miR-132 . miR-133a RIE 5 HF
BSHWXR 3 it
. miRA31 miR-132 miR-133a
R W PE m PH o PH AMI 2200 PR3 UL 200, AN 8 3 pht 00 JE 52
T (ng/ml.) 0.394  <0.001 -0.176  0.038  0.297 <0001 MIIEE T B, 28 M 48 R G A1 25 -1 % 5 ok K-8
CK-MB(U/L) 0.513  <0.001 -0.258 0.002  0.359  <0.00I W 2 %5 (RAAS) 3of BE 0% | 3 3 Ab T b 25 1K Y 8

NT-proBNP(pg/mL)  0.369 <0.001 -0.213  0.012 0.448 <0.001 dﬁ%ﬁ[.%@jﬂﬁ?& , EJ ﬁi%\‘@lﬂl?}ﬁz\jﬁ %L’ l}%ﬁgf , Ejiﬁ
LVEF(% ) -0.296  <0.001 -0.096 0.262 -0.202 0.017 S N 2 1 2
YA L O DT B, 8L HEF {405 175 5
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fa T Pk, R AMI 4 HF i fig &%
EIT R B D DI RE, ML L E A R
o A JUAE , miRNA YE 595 12 Wi # 3 S P74l b il 52
Sk, BB RS, miRNA ] 3 £ 40
Mo Ak B R T RBESE LT TR Al e, 2
5 ik B DL B R E A 2 R . 1 A
SFERFFE A W, 2 LA A A s s L
fifl 2 BE B 1 miRNA, I 3F A I & 46 25 v, o
miRNA A 0] BEAE 2 0 1L 4855 12 16 AT 7 3 22 7%
T HE,

AWFFEYEEL T miR-31 ,miR-132 .miR-133a —
FES M miRNA SR 17X LA 5T, 45 SR & B, W42 40 1
3% miR-31 .miR-133a FikE T 484, LVEF Kz 1 3%
miR-132 FRAKT X AL, BB AMI % — H k4
HF, H 11 %% miR-31 . miR-133a 7£ #b J& i1 b 11 3 38
I, A€ L SV 05 J5 AR LR RS B AE B8 T miR-132
PIAE AL 5 miR-31 \miR-133a A 2, & 4 HF J5
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PATRE S 50 WE A T AR O e R 2,
LVEF A Z54 O 2e 0 % 38 1 D g L0 LI 46 91, 4
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25 I, %% miR-31 miR-133a ffi AMI 4 3f HF
o I TR T PR L3 miR-132 Je iz, A AR E A
BB 11 3% miR-31 .miR-132 miR-133a /K4 B T H
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