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(# ZE] HW WITATERIEIR BRI F R A H A (ONCABG) 5 3k 4k b 78 38 & K 3 bk &5 % HL K
(OPCABG) &4 A5 fo7F miR-1,miR-133a,miR-208a ¥ T e, Fik R 2016 F2 A—2019 F2 AKRS X
AR T RIR T H B4T CABG 49 B4 94 6], ARETF Ko X, ¥ 94 4] %4 5 % ONCABG 41 47 4] F= OPCABG #1 47
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miR-1 miR-133a . miR-208a 7K -F 5 ¢Tnl ,CK-MB K-F3) 2 E48 % (P<0.05), £ miR-1.miR-133a,miR-208a A
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Changes and analysis of serum miR-1, miR-133a and miR-208a levels after on-pump

and off-pump coronary artery bypass grafting
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[ ABSTRACT] Aim To investigate the changes of serum miR-1, miR-133a and miR-208a levels in patients under-
going on-pump coronary artery bypass surgery (ONCABG) and off-pump coronary artery bypass grafting (OPCABG).
Methods From February 2016 to February 2019, 94 patients with multiple coronary artery disease requiring CABG in our
hospital were selected. ~ According to the operation method, 94 patients were divided into ONCABG group (n=47) and
OPCABG group (n=47). The serum miR-1, miR-133a and miR-208a levels were detected by quantitative real-time
PCR in all patients before operation and at different time after operation.  The levels of serum cardiac troponin I (¢Tnl)
and creatine kinase isoenzyme MB ( CK-MB) were detected by chemiluminescence immunoassay in all patients before oper-
ation and at different time after operation. ~ The correlation between serum miR-1, miR-133a, miR-208a levels and cTnl,
CK-MB levels was analyzed. Results Compared with preoperative, the serum levels of miR-1, miR-133a, miR-
208a, c¢Tnl and CK-MB were increased in both groups at 4 h and 24 h after operation (P<0.05). Compared with 4 h af-
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ter operation, the serum levels of miR-1, miR-133a, miR-208a, ¢Tnl, and CK-MB were decreased in the two groups at 24

h after operation (P<0.05).

Compared with ONCABG group, the serum levels of miR-1, miR-133a, miR-208a, c¢Tnl
and CK-MB were lower in OPCABG group at 4 h and 24 h after operation ( P<0.05).

Pearson analysis showed that the

serum miR-1, miR-133a and miR-208a levels were positively correlated with ¢Tnl and CK-MB levels at 4 h and 24 h after

operation in the two groups ( P<0.05).

biomarkers for judging myocardial injury after ONCABG and OPCABG.

clinical selection of ONCABG and OPCABG.

BEAE N R TR KP4 8, O A RB AR |
Fro ORI IR E RO A e, AT BUR
FRE O S %0 O IUESERE S BTG R
LR 22 2R 156 R 3l ik 55 % F4 A R ( coronary artery
bypass grafting, CABG) , {H A H FHL BT 28 3500 Al 17 24,
Gt i B ERE . CABG 4r A IRSME I
R 3 ik 55 1% B2 AL AR (on-pump coronary artery bypass
surgery , ONCABG ) FHEASMEATEIR SR S5 BEFLAE A
(off-pump coronary artery bypass grafting, OPCABG ) ,
ONCABG XL ILEA — & 2 A 47, e 2 ml 520
ARJFLHRH DI ER AR AR Ik OPCABG
BEs A AR, AR5 IF AN (HA 7R
735 F B5E OPCABG A REXT O JILEAT — E R Y
i, It ONCABG 5 OPCABG J& L L1403 Ji
K 97 WA e R B BF 5 B s, B/ RNA
(microRNA ,miRNA | miR ) 76 AN IE 5 A= BE4ERE S
O MR O L & A i B mEAE Y 15 %
miRNA B A 4 Uk 5 P 40 A B¢ 2. miR-1, miR-
133a ,miR-208a HJ7E.O L L b 4 S5 R 3R 38, A F
5% P, miR-1 . miR-133a . miR-208a 5 .0» Ifil 5 95 95
18 A K B 5 UDAR 56, K45 S v T v vl DL AR
AR VAT AESZ 3 ABEFERTT ONCABG 5
OPCABG J5 IfiL7E miR-1 . miR-133a ,miR-208a 7K F-45
1., BFEVIE LK ONCABG 5 OPCABG Ji5 0 L4
SZIEBL, -4k ONCABG 5 OPCABG J5 0 L4
ZRUE R TEIR T AR IS %

1 FERMTE

1.1 IGERER

WA 2016 4£2 A—2019 4£ 2 A Kg £ ¥ &k
o OR L F AT CABG B B % 94 B, fTH EH A
PP ORELT, HRA K, REFAT R
H 94 5] B % 4 ONCABG 41 47 1| 2= OPCABG 41
47 Bl MNATE (1) B8 ;(2) B jEF
A ¥ (3)EKAT CABG K, HBAFHE. (1) & H "

Conclusion miR-1, miR-133a, and miR-208a are expected to be important

This study provides a certain reference for the

FRE Q)6 HEMAZETHEMNE; B)EHEXR
SRR MR (4) FERE T 2,
S)HRMEE, AAREEH R KEREIEIT
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2MRFEETF),
1.2 FRAE

FrAF AR B — 45 #E W % &R, FREER A
WA A REE, W A E Swan-Gans £, XA
BB E YO, HE A A A B kO 2R P SR
BRI KR R A R B Bk R e SR o A
ONCABG 413% F % #L 2 SLAR SME 30, K 8 49 4 &
PG BEAZ B A PR B0 L, JE B OR E s AR B kY
A, BRI 4, OPCABG 41, %k A Octopus /&
JERIP 85 B E St 4, 25 A R & TE 0 IE & Tk o
Fk o5, A & P& 1L )5 (1.00 mg/kg) , 2 £ 4 i %
o B 1] >350 s, 200 UE B 30 T R F AR
1.3 FERAFFUEE

RNA #HAA G (L ERZKREHTARLA);
R TR A & (dboE RAR A 4 B 5 &) 5 SYBR
Premix Ex Taq TM i 7| & ( X #% TaKaRa 2 ] ) ;0
ALALES & & 1( cardiac troponin 1, ¢Tnl) 4 3| X 7| &
(RN AE £ B & & A IR ), Nano Drop
2000 4 S i ( % E Thermo Scientific /A & ) ; %
J 52 Bt & & PCR ( quantitative real-time PCR, qRT-
PCR) {( % E Applied Biosygtems /A & );-80 C #
& 75 7k 46 ( % [E Thermo A 7] ) ; CF10 2 H 31 fh 5 &
Kz EELPNMN(RXAELEDA KRG H
),
1.4 BERYE

WP a B# AR A JE 4 h K524 h #fkh
SmLETREP AL HRSTHES min, 4 C,
3000 r/min B0 8 min, BN 5 W LE, KET
-80 C kA H, I,
1.5 qRT-PCR # il [0 & miR-1, miR-133a, miR-
208a 7K F

% Al RNA 48 BUIR A & 38 B2 i # M v F &
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RNA, 4 oF oF i+ 0l & RNA 45 F %K £, 0D, /
OD,g . 217 1.8 ~2.0, 5% ¥ RNA A # & & T &
KB, R TR R, BRI H & KA
¥ RNA R 33 % ¢cDNA, % & SYBR Premix Ex Taq
TM % 7| £ 3% 9 4 #£ 47 qRT-PCR K 5L, DL U6 # F

# W%, miR-1 miR-133a ,.miR-208a U6 3| 41 ¥ 7| L
1, LM 4% #:95 °C,3 min; 38 I PCR 14
(95 °C,10 358 °C,30 ;72 C,15 s), F f 2744
FEIE F R F fE F miR-1, miR-133a . miR-208a
M EREE,

# 1. B35 U6 #1 miR-1.miR-133a .miR-208a 3|15 51

Table 1. Primer sequences of reference U6 and miR-1, miR-133a and miR-208a

i H EmG1Y 53 K553
miR-1 GGCGGTGGAATGTAAAGAAGT AACGCTTCACGAATTTGCGT
miR-133a GCCAAGCTGGTAAAAATGGAA TATGGTTTTGACGACTGTGTAT
miR-208a GTCCTTCAAGCAGACCGATGT CAGCACTCAGTCAACGTCTCA
U6 ATTGGAACGATACAGAGAAGATT GGAACGCTTCACGAATTTG

1.6 ¢Tnl #1 CK-MB #& il

K R 2 R R & 0 AT BUR M L3 Tl | AL BR
% % 5] T8 ( creatine kinase isoenzyme MB, CK-MB)
KF,
1.7 SiteHtr

KR B SPSS 25. 0t #AE HEAT 47, T BOR
BRIA(%) 1 RT, KA X e, 18RRI xxs
R, HABLRXA B IELR: BB, XA
Pearson =0 HF B E R JE 4 h K JE 24 h ML miR-1,
miR-133a ,miR-208a /K ¥ 5§ cTnl ,CK-MB #j 48 X 1%,

P<0.05  ZRAZITFE N,

2 # B

2.1 FHEBE-MABLEE

ONCABG 41 ,OPCABG 41 £ V£ 7 (4 #% | & 3 4
JROR R B A2 8 E B fn 4 3% (left ventricular
ejection fraction, LVEF) X 3 k@ % Z #t k2 & L%
EFEX(P>0.05;%2),

x2. MABRE-MAEBLLER

Table 2. Comparison of general data between the two groups

434l B4/ /% BRI/ (%) ] EIE/[BI(%) ]  LVEF/% Sk S8 X
ONCABG 41(n=47) 31/16  57.46%6.73 8(17.02) 11(23.40) 50. 85+3. 67 3.26+0. 64
OPCABG #(n=47) 35/12  57.94%6.49 6(12.77) 7(14.89) 52.174.12 3.2410.71
/X 1l 0.814 0.352 0.336 1.099 1.640 0.143

P1H 0.367 0.726 0.562 0.294 0.104 0. 886

2.2 MWHEBEARE, RFMF miR-1, miR-133a,
miR-208a 7K FLL 3

S5ARATA L, P4 B E ARG ML7E miR-1, miR-
133a ,miR-208a /K- F-Th i ; SARJE 4 h AL, P4 A&
FARJG 24 h ) miR-1 .miR-133a .miR-208a 7K -1
(P<0.05), 5 ONCABG #{Ht,OPCABG AR5 4
h ARJ5 24 h I3 miR-1 .miR-133a ,miR-208a /K V-4
R (P<0.05), W#%3,
2.3 WMABREARG . ARFMF cTnl, CK-MB K F
Eb %

S5ARBIAH, WH B H KRG 4 h,24 h IE

¢Tnl ,CK-MB /K F-F+i; 5ARG 4 h AL, WA 3
ARJG 24 h IfiLH ¢Tnl,CK-MB /K&K (P<0.05) .
5 ONCABG #HAHH,OPCABG AR5 4 h AJ5 24 h
I3 ¢Tnl ,CK-MB /K-F-FER(P<0.05) , W3k 4,
2.4 M miR-1.miR-133a . miR-208a 7K E 5 ¢Tnl,
CK-MB 7K F Ryt K5 4

Pearson 73T . 7x , SR E ARG 4 h RJ5 24 h 1L
7% miR-1, miR-133a , miR-208a 7K F- 5 ¢Tnl,CK-MB
KB RIEMDE(P<0.05) . ARJF 24 h IiL7E miR-1,
miR-133a ,.miR-208a 7K~ 5 cTnl,CK-MB [ AH ¢
P TARE 4 h, WERS,
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*3. HAEEARF  ARFBIME miR-1, miR-133a, miR-208a 7K F Lk 37

Table 3. Comparison of serum miR-1, miR-133a and miR-208a levels in the two groups before and after operation

miR-1 miR-133a miR-208a
AT AFF4h RG24 h AT ARJE4h  ARJF24h AT AJF 4 h
ONCABG 41 (n=47) 1.4420.11 2.06=0.18* 1.84x0.15" 1.6420.12 2.3420.33* 1.94x0.19"" 1.26+0.11 1.82:0.24* 1.54x0.20"

WH
ARJG 24 h

OPCABG 4 (n=47) 1.40%0.12 1.91+0.16* 1.73+0.13* 1.6220.13 2.04+0.26* 1.81+0.18% 1.2420.10 1.63+0.21* 1.42+0.17*

18 1.685 4.270 3.799 0.775 4.896 3.405 0.922 4.085 3.134

Py 0.095 0.000 0.006 0.440 0.000 0.001 0.359 0.000 0.002
TF:a h P<0.05, SAHARFN b A P<0.05, SALARE 4 h X H,

K4, MABERE AFBME cTnl, CK-MB 7k F Lb 1]

Table 4. Comparison of serum c¢Tnl and CK-MB levels in the two groups before and after operation

¢Tnl/(ug/L) CK-MB/(U/L)
2!
A AR5 4 h ARJ5 24 h b N ] AJG4h AJF24 h
ONCABG @ (n=47) 4.06+1.06 5.45+1.21"  4.94+1.15" 7.32+2.21 50.28+5. 33" 48.64+8.61"
OPCABG # (n=47) 4.01+1.03 4.77+1.17*  4.28+1.07% 7.01+1.88  45.34+10.57"  32.96+8.21"
{8 0.232 2.770 2.881 0.732 2.861 9.036
P{H 0.817 0.007 0.005 0. 466 0. 005 0.000

Hia ky P<0.05, 5ARYARFIN L ;b N P<0.05, 5ARLARG 4 h XL,

% 5. 1% miR-1,miR-133a.miR-208a 7k 5 ¢Tnl,CK-MB 7Kk FHyHH X 14
Table 5. Correlation between serum miR-1, miR-133a, miR-208a levels and ¢Tnl, CK-MB levels

miR-1 miR-133a miR-208a
TiH
ARG 4h RJG24 h ARG 4h AJG 24 h ARG 4h RJG24 h
¢Tnl ONCABG 4 r {8 0.614 0.723 0.608 0.758 0.642 0.752
P1H 0.011 0.000 0.013 0.000 0.006 0. 000
OPCABG 4 r{H 0.627 0.737 0.622 0.767 0.651 0.774
P{H 0.008 0.000 0.009 0.000 0.004 0.000
CK-MB ONCABG 2 r{H 0.452 0.692 0.655 0.739 0.653 0.788
P{H 0.001 0.000 0.000 0.000 0.000 0. 000
OPCABG 4 r {8 0.596 0.651 0.492 0.537 0.408 0.521
P1{E 0. 000 0.000 0.000 0.000 0.004 0.000
3 W W HAREL,

Tl R4 R 2 HIE T ML AR AR B, PAER

S R TP A AE 22 SRR B ko AR 1 B ]
Wi, CABG YA YT 605 B Y B B4 i, i 1.
M” 75 3o SEE AR B K s 28 i A5 AT 8 5 o A o L R

T S 40 2 SEE AR B IR L AT , T4 o JUL AL VAP 3% Ak
O . BT 34T ONCABG AR, i b T 4E
BRARZS 7O M e 8] Ab = i PR 25 23 2 o L
St FREE T 4005, o — T, AR SN BRI A AL A4 Y
SR T A 5| & B 9 JRE N, DT X AL
TR AR5 . OPCABG HUARTE O I Bk 2h T 47
TEAR BHIKFE AT 055 W 4, 1H S 5 56 A o0 WL o

S LRSI 380 LA {57 O AL B i P m At 1 R il
AL, AT AT S5 Lo LR A 1 40, 1 CK-MB &
LB [A] T/, I ¢ Tnl , CK-MB 1 F Ky #6550
L0319 4 A v 00 ZE T A A0 i 58 & B ON-
CABG RHE#H 5 OPCABG A & ARHT cTnl /K22
SR EM, ARG 2 h ARJ5 24 h B, ONCABG A&
# Tnl ,CK-MB /K- g 2 & T OPCABG RE#H,

ULHITT ONCABG A 835 AR J5 0 W 35 OPCABG
RBH T N ™E, AT LI, OPCABG 4 B # A
J5 4 h ARJ5 24 h I3 ¢Tnl ,CK-MB 7K -3 8 FL T
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ONCABG #H % , #7~8 OPCABG X H 3 1 i 1 .0 L
PHEN,

O I AE 0 R 22 5055 e i P 0 I A G, O L
SIS PR S i E O LR S5, miRNA £ 0 LR
Bih RAEEEEAEH" ) miR-1 5.0 0% & O
FIE 5 2% DI AR G, 7 it il Bk 40 L 40 e e, 0 3
miR-1 F35 ] el /0 0 R T2, % FE AR 470 J0E T B4R
M AR LB, K 58 EERERFFT T (ICR) /)
SR BRI AL PR, & BLO R4 miR-1 K F I8,
B, ERE ST & U R 3R R O LN
il LT EANAE T miR-1 Sk S ik O USET 4
YA Ak, T & AR O WL, miR-208a AT 38 i3
PR LR AR (1 E R SL A R 3K, AT 52 M UL 200
oAk, S 50 itk #2 . 32 288 miR-
208a 1] Ff 4 ) €5 2K B E R DNA 2558 H 9
(CHDO) , f&2F 20 b0 T , 384 Jort 200 Jfd Sl afn 5 P-4 38 44
17, miR-133a J& T miR-133 %, i T A 18 &
b A L miR-133a 1] 59475 RhoA %t
H 5 mRNA 9 3" RIS IX 45 &, SECO WL 44
BRI , BEWIBE AR IR T e R e O URE BE B
I35 H miR-208a miR-1 7K F0A i 5 T 1E H fd e A
X2t O WLAE A6 1992 I B — 2 48 5 32 3L,
Wang %500 B 58 & BH 2Pk 6 IR 3l ik 48 & fF B
CABG J5 I3 # miR-1 miR-133a , miR-208a 7K - i
FEIE TR S ARG D ALFRE A G, SRR
SV 5T K B e IR 3h Bk g A AE R 2 i IR
kA ARG O WL A5 41 5B 35 1L 7E miR-208a F
miR-133a 7KF B & THEO WL 4 5, R
miR-208a F1 miR-133a 2248 {b A1 AT S e 28 7 e R
KA ARG O YIRS B, #EM miR-208a F1 miR-
133a AIREJE 20 JE el IR Bl Bk A AR S5 0 LA 43 9
RSB AR S O WU 5 1 R Rz Wi B
KEER, 7AW R W [ & M & i KRG
LZH U0 WLETF 4 AL ™ B, miR-133a 2 1k /K - i
i, ULBH miR-133a FIHES 5 il RO LT 4E A i ik
i, miR-133a 2 35 AT 2 36 K B0 LA 4E 16>,
AHFGE KL OPCABG ALEH ARG 4 h AKRJ5 24 h Il
7 miR-1 .miR-133a .miR-208a /K ¥ i &k T ON-
CABG #41#7% ; ONCABG 41 ,OPCABG AR5 4 h K
J& 24 h I3 miR-1 . miR-133a .miR-208a 7K F-3 i &
5 TRHET, #2785 miR-1 . miR-133a .miR-208a 5 CABG
AJg 0N AT RE HAT — 2 R, H OPCABG 41
ARJG WK T ONCABG 4, AWFY miR-133a
£ CABG ARJ5 AT &, o HO2 A2 2F 0 L4

% fH miR-133a K FTEL NG P2 ETHE 2 TR
T B Z LI ARG AT AL, Pearson 43 BT B/
miR-1 miR-133a . miR-208a /KF 5 ¢Tnl ,CK-MB 7K
SEELTEA O, W] miR-1,miR-133a, miR-208a A fig
T ¢Tnl ,CK-MB /K F-25 CABG J5 0L
M RA
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