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Association of miRNA-1 Expression and Cardiomyocyte Hypertrophy in Diabetes
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Abstract: [Objective] To investigate the relationship between expression of miRNA-1 and cadiomyocyte hypertrophy in diabetic
rats in vivo and in vitro. [Methods] The cardiac function, ANP mRNA, BNP mRNA, and miRNA-1 in the hearts of STZ induced
diabetic rats 8 weeks after the establishment of model were observed respectively (nDCM = 15, nNC=10). Neonatal rat
cardiomyocytes were isolated and cultured in 5 mmol/L glucose (normal glucose, NG) or 30 mmol/L glucose (high glucose, HG) for
24, 48, and 72 hours. The expression of miRNA-1 was examined on each time point, so as to the cellular diameters, protein level,
ANP mRNA and BNP mRNA. The relationship between miRNA-1 and hypertrophic effect caused by high glucose was analyzed.
[Results]  After 8 weeks of diabetes, diabetic rats showed cardiac dysfunction, decrease of miRNA-1 and increase of ANP and BNP
mRNA. The expression of miRNA-1 in HG group increased at first and decreased afterwards (F = 15.109, P = 0.001). The changes of
cellular diameters and protein level in HG group were gradually increased with cultured time and significantly higher than those in NG
group. The expressive tendency of ANP and BNP mRNAs in HG group were similar with the expression of miRNA-1. Particularly, the
expression of ANP mRNA positively correlated with the expression of miRNA-1 (r = 0.990, P = 0.01). [Conclusion] High glucose
induced the alteration of miRNA-1 expression in neonatal rat cardiomyocytes and diabetic rats. This alteration of miRNA-1 in neonatal
rat cardiomyocytes was accompanied by increase of cardiomyocyte diameter and cellular protein level. The expression of ANP mRNA
was related with the expression of miRNA-1 positively.
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B DRI O IR (diabetic cardiomyopathy, DCM)
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Table 1 Oligonucleotide sequences for RT-PCR

Gene Sequence

ANP 5'"GGCTCCTTCTCCATCACCAA 3’
5'GCTCCAATCCTGTCAATCCTAC 3’

BNP 5"ATCGGCGCAGTCAGTCGCTT 3’

5"AGCCGCAGGCAGAGTCAGAA 3’
5'GGCACAGTCAAGGCTGAGAATG 3’
5"ATGGTGGTGAAGACGCCAGTA 3’
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Table 2 Survival rate and cardiac function of rats in two

groups (x£s)

Survival rate LVIDd LVIDs
Group EF (%) FS(%)
(%) (mm) (mm)
NC(n=10) 10(100) 64.6+4.0 36633 76+03 48=0.1

DCM(n=15) 11(73.3) 50.8+£2.6" 27.0+1.6Y 83+0.4” 6.1 +0.4”

DCM group vs NC group: 1)P < 0.01, 2)P < 0.05.
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Table 3 Effect of high glucose on the cell size of cultured

cardiomyocytes (pm,x+s)
24 h 48 h 72 h
NG 13.2+22 13.8 +2.7 13.9+£25
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Fig.1 STZ-induced diabetic rats after 8 weeks of diabetes showed up-regulation of ANP(A) and BNP(B) and down—

regulation of miRNA-1(C) compared to controls

Each value was expressed as the relative to the control, and the value of control was set to 1. DMC group vs NC group: 1)P < 0.01,2)P < 0.05.
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Fig3 Effect of high glucose on the cell size of cultured cardiomyocytes (24 h, 48 h and 72 h after exposed to NG or HG , x 200)
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Fig.4 qRT-PCR analyses of cardiac hypertrophic
marker genes in neonatal rat cardiomyocytes incubated in
high glucose

ANP (A) and BNP (B) mRNA expression was detected in
cardiomyocyles exposed to 30 mmol/L glucose (HG) for 24, 48, and
72 h. Each value was expressed as the relative to the control, and the
value of control was set to 1. HG 72 h group vs HG 48 h group: 1)P <
0.01.
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Fig.5 ¢RT-PCR analyses of miRNA-1 in neonatal rat
cardiomyocytes incubated in high glucose

miRNA -1 expression was detected in cardiomyocytes exposed to
30 mmol/L glucose (HG) for 24 h, 48 h, and 72 h. Each value was
expressed as the relative to the control, and the value of control was set
to 1. HG groups vs NG group: 2)P < 0.05; HG 72 h group vs HG 48 h
group: 1)P < 0.01.
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