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Correlation of miR—1,miR—133a,miR—208a and miR—499
with inflammatory factors and history of hypertension

after coronary artery bypass grafting
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Abstract Objective: To observe the changes of plasma microRNAs in patients undergoing coronary artery by-
pass grafting (CABG) and their correlation with inflammatory factors and to explore the effect of hypertension his-
tory. Method: A total of 26 acute coronary syndrome (ACS) patients admitted to cardiac surgery were collected,
and 18 of them have hypertension history. The peripheral venous blood of all patients (6 ml) were collected 24
hours before operation and 24 hours after the operation. Then we detected the miRNAs and inflammatory factors.
Result: DmiR-1,miR-208a and miR-499 were positively correlated with 11.-6; miR-1, miR-133a and miR-499 were
also correlated with ¢TnT. miR-1, miR-133a were positively correlated with CK and CK-MM. After operation,
AmiR-1,/AmiR-133a and /AAmiR-499 were positively correlated with each other. AmiR-208a was associated with
AIL-6 (r=0.545,P=0. 004) ; @ The levels of miR-1, miR-133a, miR-208a, miR-499,1L-6,cTnT, CK,CK-MB,
CK-MM were significantly increased after CABG surgery (P<C0. 05). @ The levels of AmiR-133a and /AmiR-499
in non-hypertension group were significantly higher than those in hypertension group (P<Z0. 05). Conclusion: Myo-
cardial reperfusion injury and secondary inflammation after CABG are accompanied by increased levels of miR-1,
miR-133a,miR-208a and miR-499. The changes of inflammatory factor 11-6 are related to that of miR-208a. The
history of hypertension has a certain influence on the expression of miR-133a and miR-499 in patients undergoing
CABG.

Key words coronary artery bypass grafting;acute coronary syndrome; microRNA ; inflammatory factors; car-

diac biomarkers

(No:2017ZSQN42)
( ,200032)

, E-mail: lv. gianzhou@zs-hospital. sh. cn



. miR-1,miR-133a,miR-208a, miR-499
TIAN Dan,et al. Correlation of miR-1,miR-133a, miR-208a and miR-499 with inflammatory factors ¢ 365

MicroRNAs (miRNAs)
RNA, S
[2-31
,miRs . Ll

(5]
(61 Wilson
miRNA
) miRNA-1, miRNA-133
miRNA-208 ,miRNA-499
o (Coronary
artery bypass grafting, CABG)
, miRs tel, ,
-6 (Interleukin-6,
11-6) | -8 (1L-8) . -10 (1L~
10), (Tumor necrosis factor, TNF)

b

9]

, CABG
(Acute coronary syndrome, ACS)
9 HliI{PQf\S ’

miRNAs .

26 CABG
ACS

CABG o :@

=>0. 75, 3 kPa(20 mm-
Hg . @ N ,

1.2 CABG
, 1~2 mg/kg,
250~300 s, s o

(ACT)

) 45°
prolene
; 0.9%
1.3
CABG 24 h, 24 h
6 ml, EDTA . 3000X g
10 min, , 10 000 X g

10 min,

) —80°C o
1.4 miRNA
ORNA : , the miR-
cute miRNA Isolation Kit(Tiangen)
RNA, NanoDrop 2000 (Ther-
mo Scientific, USA) 0D260/0D280,

RNA O
miScript [ Reverse Transcription Kit ( Qiagen,
Germany) RNA cDNA,
RNA,0.5 pug;5XmiScript HiSpec Buffer,
2 pl; 10 X Nucleics Mix, 1 pl; miScript Reverse
Transcriptase Mix, 0. 5 pl; Nuclease-free H,O
10 pl, :37°C 60 min,95°C 5 min,
90 pl Nuclease-free H,O
—20C . @ PCR:
Fast® SYBR® Green PCR Kit (Qiagen,
Germany) LightCycler® 480 [| PCR
(Roche, Swiss) . : 2 X Quanti-
Fast® SYBR® Green PCR Master Mix, 5 uls
10 pmol/L Universal primer, 0. 2 pl; 10 pmol/L
microRNA-specific primer, 0. 2 pl; cDNA, 1 pul;

Quanti-

Nuclease-free H,0,3. 6 pl, 40 PCR (95°C
5 min;95°C 10 s,60°C 30 s),
60°C 97°C,
C 5 . PCR 3 .
CEL-miR-39 , miRNAs 2 AL
[10] .
1.5

11-6 . 11-8 . 1L-10 , TNF-«a
(ELISA) (R&D Systems, Minneapolis,

USA), o
1.6
xts . miRNAs
(AmiRNA) miRNA miR-
NA o t
s t s

Kruskal Wallis ;

Pearson , Spearman

,  P<C0.05 o
2
2.1

26 (67.7£8.8) ., 18
(69.2%) 18 ., 22

s 1,

2.2 miRNAs

miRNA-1, miRNA-208a, miRNA-499
1L-6 (r=0.304,P=0.028;r=0.303,P=



. miR-1,miR-133a,miR-208a, miR-499
¢ 366 ¢ TIAN Dan,et al. Correlation of miR-1,miR-133a,miR-208a and miR-499 with inflammatory factors

1 22 0.029;r=0. 306,P=0.027) ,miRNA-1 11-8
Tablel Coronary angiography results in 22 patients (r=—0. 337,P=0. 015) ;miR-133a 11-10
ot (r=0.300,P=0.031), miRNA-1, miRNA-
/ 1332, miRNA-499 ¢TnT (r=0.334,P
/ =0.017; r = 0. 475, P = 0. 000; r = 0. 315, P =
;*) 132 0. 024), miRNA-1,miRNA-133a
) - CK, CK-MM , NT-proBNP
1 1 miRNAs C 2, CABG
/% miRNAs .
LAD 88.6+11. 1 , AmiRNA-1 AmiRNA-
LCX 84.6+18.4 133a,/AmiRNA-499 (r=0.455,P=0.002;r
LM 28.4+32.5 =0. 517,P=0.007); AmiRNA-133a AmiRNA-
RCA 79.0+22.0 499 (r=0.522,P=0.006); /A miRNA-208a
: LAD: ; LCX: s LM: ; AmiRNA-1, AmiRNA-133a, AmiRNA-499
RCA (P<<0.05). AmiRNA-208a
2 miRNAs
Table 2 Correlation between miRNAs and inflammatory factors/cardiac biomarkers in 26 patients
11-6 11-8 11-10 TNF-« cTnT CK CK-MB CK-MM NT-proBNP
miR-1
r 0. 304 —0.337 0.137 —0.187 0.334 0.393 0.196 0.406 0. 187
r 0.028" 0.015" 0.333 0. 185 0.017" 0.004% 0.169 0.003% 0.184
miR-133a
r 0.242 —0.143 0. 300 —0. 160 0.475 0.420 0. 350 0.439 0. 069
P 0.084 0.314 0.031" 0. 256 0.000% 0.002% 0.012" 0.001% 0.628
miR-208a
r 0.303 0.084 0.152 0.008 0. 260 0.161 0.193 0.161 0.031
P 0.029" 0.552 0. 283 0. 956 0. 066 0. 260 0.175 0.258 0. 829
miR-499
r 0. 306 —0. 087 0.084 —0.252 0.315 0.239 0.249 0.238 0.247
r 0.027" 0. 540 0. 554 0.071 0.024" 0.091 0.078 0.092 0.077
cTnT. T;CK: ; CK-MB. MB ;s CK-MM., MM s NT-proBNP.
P P<C0.05,” P<<0.01,
AIL-6 (r=0.545,P=0.004), 3
C 3. CABG miRNAs
2.3 CABG miRNAs, N s miR-
NA-1.,miRNA-133a miRNA-499
miRNA-1, miRNA-133a, miRNA-208a o miRNAs ,
miRNA-499 , miRNA-133 miR-
(P =0 002, P=0.001, P=0.028, P= NA-17,
0. 023), 4, IL-6,c¢TnT,CK,CK- o , miRNA-1, miRNA133, miR-
MB,CK-MM s NA499
o , miRNA-1, miRNA133, miRNA145, miR-
2.4 miRNA NA208, miRNA499 L
, Pisano % miRNA-499  miRNA-133
(18 8 ). , s P19 , miRNA-
miRNA-133a  miRNA-499 499 miRNA-133
> (P 0 miRNA-1, miRNA-
<0.05), 1, 133a miRNA-499 R
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3 26 microRNAs N
Table 3 Correlation between changes of microRNAs and changes of inflammatory factors and cardiac biomarkers in 26 patients
AmiR-1  AmiR-133a AmiR-208a /AmiR-499 AIL-6 AIL-8 AIL-10 /A\TNF-q
/A miR-1
r / 0. 455 —0.245 0.517 —0.177 —0.294 0.109 —0.032
P / 0.020" 0.227 0.007% 0. 386 0. 144 0.596 0. 875
A miR-133a
r 0.455 / —0.293 0.522 0.042 0. 081 0.318 —0.156
P 0. 020" / 0. 146 0.006% 0. 838 0.694 0.113 0.446
A miR-208a
r —0.245 —0.293 / —0.261 0. 545 0.212 0.082 0.331
P 0.227 0.146 / 0.198 0.004% 0.299 0.689 0.098
A miR-499
r 0.517 0.522 —0.261 / —0.148 —0.044 0.024 —0.265
P 0.007% 0. 006 0.198 / 0.470 0. 831 0.906 0.191
AcTnT
r —0. 064 0.118 0.055 —0.052 0. 007 0.275 0.052 0.195
P 0.762 0.575 0.793 0. 807 0.974 0.183 0. 807 0.351
A CK
r 0. 250 0.303 —0.074 0. 054 —0.090 0.047 —0.069 0.010
P 0.228 0.141 0.726 0.798 0.669 0.824 0.744 0.962
A CK-MB
r 0.314 0. 287 0.069 0.174 0. 006 0.256 0.259 0.305
P 0.127 0.164 0. 745 0.404 0.978 0.217 0.211 0.138
ACK-MM
r 0. 245 0.301 —0.071 0.053 —0.080 0.041 —0.082 0. 006
P 0.238 0. 144 0. 737 0. 800 0.702 0. 847 0.697 0.977
ANT-proBNP
r 0.191 0.229 0.159 0.130 0.142 —0.151 —0.230 0. 205
P 0.350 0. 260 0.438 0.526 0. 489 0. 460 0. 257 0.316
VAN ., CABG , AlL-6= 11-6- 11-6.,
4 CABG miRNAs,
Table 4 Change of cardiac and inflammatory biomarkers before and after CABG surgery xts
CABG CABG P
Log(miR-1) —2.65+0.47 —2.15+0.59 0.002
Log(miR-133a) —1.80+0.30 —1.53+0.36 0.001
Log(miR-208a) —2.67%+0.63 —2.18+0.89 0.028
Log(miR-499) —2.55+0.51 —2.15+0.62 0.023
1L-6/(pg * ml™") 8.83+4.48 33.49+23.68 <0. 001
I1-8/(pg » ml™") 194.53+212. 38 116. 56 £80. 81 0.089
1L-10/(pg * mI™") 3.25+1.25 4.07+2.52 0. 104
TNF-o/(pg * ml™") 48.34+66.93 22.484+20.98 0. 056
c¢TnT/(ng * ml™ ") 0.07+0.19 0.30+0. 34 0.007
CK/(U-L™ 81.84+56.59 472.72+378.28 0. 000
CK-MB/(U-L " 14.7247.64 26.64+20. 46 0.013
CK-MM/(U - L™") 67.12+51.73 446, 084367. 00 0. 000
NT-proBNP/(ng + L™ ") 1043.04+1733.75 1680.91+3267.12 0. 241
miRNAs Logi, , log(miRNAs),
miRNA-208a miRNANASs , miRNA-1, miRNA-133, miRNA-499

, miRNA-208a . , cI'nT CK-MB
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Figure 1 Changes of miRs before and after CABG in hypertension group and non-hypertension group
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