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MicroRNA-133a antagonizes phenylephrine-induced hypertrophy of neonatal rat

cardiomyocytes in vitro
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Abstract: Objective To investigate the mechanism of miR-133a in reversing neonatal rat cardiomyocyte hypertrophy induced
by phenylephrine. Methods A miR-133a precursor cDNA was used to construct an adenovirus vector, which was transfected
into 293 cells to harvest miR-133a-containing virus. Neonatal rat cardiac myocytes treated by phenylephrine were exposed to
miR-133a adenovirus, and the changes in cell area was measured; the expression levels of miR-133a and Actal, Actcl, Actb,
Myh6, Myh7, and BNP mRNAs were detected by quantitative RT-PCR. Results Phenylephrine treatment increased the area of
cardiomyocytes by more than 3 folds and significantly enhanced the expression levels of Actal, Actcl, Actb, Myh6, Myh7 and
BNP mRNAs. All these changes were obviously reverse by miR-133a treatment. Conclusion miR-133a is an important

regulator of phenylephrine-induced cardiomyocyte hypertrophy and negatively regulates this process
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Fig.2 miR-133a negatively regulates cardiomyocyte hypertrophy induced by phenylephrine. A: Normal cultured cardiomyocytes; B:
Cardiomyocytes 48 h after phenylephrine induction; C: Cardiomyocyte exposed to control virus for 5 h followed by phenylephrine
induction for 48 h; D: Cardiomyocyte exposed to miR-133a virus for 5 h followed by phenylephrine induction for 48 h.
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Fig.3 Detection of cardiomyocyte hypertrophy-associated gene expression with fluorescent quantitative PCR. A:
Compared with normal cultured group, the expression levels of Actal, Actcl, Actb, Myh6, Myh7 and BNP mRNA
increased in PE group; B: Compared with those in control group, the expression levels of Actal, Actcl, Actb,
Myh6, Myh7 and BNP mRNAs were significantly reduced in miR-133a virus infected PE group. *P<0.05.

WUEKEZR R, ZOE s s AN 2B bR, RIS R Ar A A 3 DA DG ) K R, 76O ik
M A RN E R AU, B A WGk E P A SRR N sl fniE 0~3 d
1, N FECODNUE R & A AR, RAT  SD KBGO ARSI T LB AR SR 7 d, ZRF5 8 O
Actal Actb.Myh7 .BNP LR VEADILIE KA A FE  AHRCBR A A AR,



- 1286 -

J South Med Univ, 2015, 35(9): 1283-1286

http://www.j-smu.com

MIRNA J& T 5 R, E25EE I RNATE S
FIUTERE AR (RISC) B—TTfF, 51 mRNA () 3
FEGRASIX, 5 L% mRNA Rk & B A o
PETHVEE (A, KA AR YA TRE . mir-133af7AE
PN IIEFE DL mir-133a-1.,133a-2 Fl— N4 e S
(RS UL 1330, MERIRIRA BV 12 55 18K,
mir-133 &2 s fERARRAL PRIk R . JE0E
ZeACWAESE mir-133 HUREREIE TR (1) 0o RN B
AP RIR AT AL P BB RIS, FiredE®"
WEK zebrafish () & B AR E] T HFEAIZE 1S, HIE,
NATAH mir-133a 7E i Jif & B a0 A0 AT
FFeak X B B UL AE ) & B B . et
S UL PR 3 A R0 a3 A B A AT e /b i IR AR
Alessandra Care 25" MUAE 3 AL AR KBk
RIS LI mir-133a i3 F R4, B2 A — ik
SEZE AL OAE AR A & B mir-133af36ik
VA HERT mir-133 5B R e B R

AWz, F I miR-133a precursor cDNA JF51)#)
# miR-133a i diAiA , IR IO R 12
TG AN J 1T DAFFSE 22208 miR-133a; 1) F ik 1 4 i
B B VAL, 3555 56 2 K, Ak 2 3 2
TR , A ST CEAR S L] A F LA, 77 PE 5
S A TR BRI N T 3 A5, HARSE S 0L
RO AR B FE AR DI AR L DR 0k i 2 T, mT L
564 00 WUAE R R 95 BRAERAE 5 76 bR BIR s i A
miR-133a% 85 , H T miR-133a [ #2 iAok , 8 15 52
K FRATAT LA E) miR-133a 1l L W 3 i PEiA S
AR BRI B A , ARSI R ) e TR A A 1) el 2 P, i —
ML F, miR-133aXF UL KA T E , ixX—F5E
25 R S HABA I 1 2E R —2 AR
&, microRNA J& T4 s 5 a4, HoEFIALH 3= 2hm i
EORTAH G R () SRR S, 76 L RIS I Al
I, SR microRNA REIE R FFAF5T B AT =2 [ A AR
FHALS B AR SO H W EH W ot — 26 T
microRNA FAFEFIFLER, A OGA: B B R & A |
R SRS B A e R,

S 3k
[1] Wen P, Song D, Ye H, et al. Circulating MiR-133a as a biomarker

predicts cardiac hypertrophy in chronic hemodialysis patients [J].
PLoS One, 2014, 9(10): €103079.

[2] Duisters RF, Tijsen AJ, Schroen B, et al. miR-133 and miR-30
regulate connective tissue growth factor: implications for a role of
microRNAs in myocardial matrix remodeling [J]. Circ Res, 2009,
104(2): 170-8, 6p following 178.

[3] Fan Y, Xie P, Zhang T, et al. Regulation of the stability and
transcriptional activity of NFATc4 by ubiquitination[J]. FEBS Lett,
2008, 582(29): 4008-14.

(4] EhHEsk, e, 0, 55 BRRZRG. IR R R A Al E LR O
4[], MRS EEFBEFAR, 2011, 17(12): 1598-9, 1605.

[5] Feng J, Schaus BJ, Fallavollita JA, et al. Preload induces troponin |
degradation independently of myocardial ischemialJ]. Circulation,
2001, 103(16): 2035-7.

[6] Fire A, Xu SQ, Montgomery MK, et al. Potent and specific genetic
interference by double-stranded RNA in Caenorhabditis elegans[J].
Nature, 1998, 391(6669): 806-11.

[7] Graef IA, Chen F, Chen L, et al. Signals transduced by Ca(2+)/
calcineurin and NFATc3/c4 pattern the developing vasculature [J].
Cell, 2001, 105(7): 863-75.

[8] Dakhlallah D, Zhang J, Yu L, et al. MicroRNA-133a engineered
mesenchymal stem cells augment cardiac function and cell survival
in the infarct heart[J]. J Cardiovasc Pharmacol, 2015, 65(3): 241-51.

[9] Guo TS, Zhang J, Mu JJ, et al. High-salt intake suppressed
microRNA-133a expression in Dahl SS rat myocardium [J]. Int J
Mol Sci, 2014, 15(6): 10794-805.

[10]Garcia R, Villar AV, Cobo M, et al. Circulating levels of miR-133a
predict the regression potential of left ventricular hypertrophy after
valve replacement surgery in patients with aortic stenosis[J]. J Am
Heart Assoc, 2013, 2(4): e000211.

[11] Han X, Yang F, Cao H, et al. Malatl regulates serum response
factor through miR-133 as a competing endogenous RNA in
myogenesis[J]. FASEB J, 2015, 29(7): 3054-64.

[12] Besser J, Malan D, Wystub K, et al. MiRNA-1/133a clusters
regulate adrenergic control of cardiac repolarization[J]. PLoS One,
2014, 9(11): e113449.

[13] Kuwabara Y, Ono K, Horie T, et al. Increased microRNA-1 and
microRNA-133a levels in serum of patients with cardiovascular
disease indicate myocardial damage [J]. Circ Cardiovasc Genet,
2011, 4(4): 446-54.

[14]Diniz GP, Lino CA, Guedes EC, et al. Cardiac microRNA-133 is
down-regulated in thyroid hormone-mediated cardiac hypertrophy
partially via Type 1 Angiotensin Il receptor[J]. Basic Res Cardiol,
2015, 110(5): 49.

(i AN EHA)



